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1 
General Review 

IT IS VERY NEARLY 50 YEARS since the Commonwealth Government established the 
first Advisory Council of Science and Industry. This jubilee will be celebrated in 
the forthcoming year and will then provide an opportunity to review 50 years of 
progress in which CSIRO and its precursors have served agriculture and industry 
in Australia. 

In the last few years there have been conscious moves by various nations through­
out the world to bring science more comprehensively into their affairs. This year 
has also seen the beginnings of significant changes in Australia , representing the 
community's growing maturity of understanding of the importance of scientific 
research and its application to national welfare. 

When the Council for Scientific and Industrial Research, the predecessor of 
CSIRO, began work in 1926, attention was devoted almost exclusively to the 
important primary industries of the Commonwealth. 1 n 1937, shortly before the out­
break of the war, the Government authorized ventures into science of importance 
to secondary industry. From 1945 onwards these activities have grown in magnitude 
so that the CSIRO effort is now devoted about equally to the physical and industrial 
sciences and to the agricultural and biological sciences. 

From the outset, the Organization's efforts to help the development of Australian 
agriculture through science have been assisted by the complementary efforts of 
the State Departments of Agriculture to ensure that new ideas and practices were 
brought to the attention of the man on the land. Over the years close ties of friendly 
cooperation have grown between CSfRO's scientists and those of the State organiza­
tions. The full effectiveness of agricultural research in the Australian economy 
cannot be attained until the results of new discoveries are applied in practice. The 
announcement made by the Commonwealth Government that it now intends to provide 
substantially increased funds to expand the regional research and extension activities 
of the States is thus particularly welcome. 

During the past few years there has been a growing output from CSIRO labora­
tories of physical and chemical discoveries that are being used by Australian manu­
facturing industry. Jn particular, there are now many new processes and products 
available that can be placed in industry and provide an opportunity for novelty 
and innovation in the products that Australia manufactures . With the emphasis being 



2 GENERAL REVIEW 

placed on the desirability of improving Australia's world trade through the export 
of manufactured commodities , it is vitally important that our competitive position 
be improved. A paramount consideration will be the novelty and originality of the 
products that Austra lia offers for sa le abroad. 

CSI RO can do much to help the development of Australian industry, both by 
the discovery of new products and processes in its laboratories a nd by providing 
the wide background of scientific knowledge necessa ry to exploit advances in tech­
nology. However, industry it se lf must share in these activities, and to this end the 
Executi ve attaches great importance to the growing volume of research and develop­
ment being undertaken in indust rial laboratories. This trend must not only be 
maintained but also needs further encouragement by the Government , as an important 
complement to the work of CSI RO. It is of considerable interest that during the year 
severa l bodies representative of industry have stressed the need for some form of 
Government st imulus to research and development by industria l firms. This is very 
much in line with practices that have already been adopted in Brita in , in Canada, and 
in E urope. 

Jn noting the growing maturity of thinking in Australia on the many facets of 
sc ience and technology that are important to our future , the recent growth of 
university teaching and research must not be overlooked. Of part icular interest was 
the action of the Government to set up the Australian Research Grants Committee 
and to provide funds in support of original research. This constitutes an important 
addit ion to the finances available to the universities. 

For many years CSIRO has had close working arrangements with Australian 
universities. This situation can be of benefit in two ways. Firstly, there are scientists 
in the universities whose contributions to science are of direct interest in CSI RO's 
own programme. Secondly, there is the possibility that the special facilities of 
CSI RO la boratories may be used to assist in the education of post-graduate university 
students. 

There is widespread discussion , both here and overseas, about the part that an 
institution such as CSI RO should play in the education of st udents. There a re 
difficulties that are not easily reso lved. While it may be held that post-graduate 
students working with CSI RO would acquire an interest in resea rch problems of 
nat ional importance, the contention of the universities that they are best ab le to train 
young men and women in resea rch cannot readily be refuted. There is much to be 
sa id for both viewpoints, but while CSIRO is not equipped to undertake resea rch 
training to any great extent it would be of great benefit to both inst itutions if closer 
collaboration in post-graduate teaching could be fostered . This may now be more 
readily achieved with the strengthening of the universities, and particularly through 
the growing support that will be available for post-graduate resea rch and teaching. 

There is now a noticeable move within Australia towa rds the fashioning of a 
policy for science. The situation today is both interest ing and encouraging, and 
thoughts a bout the support of sc ience in all its aspects must form a n important 
element of Government policy considerations for the future. 
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Facilities for cattle tick research at !ndooroopi//y , Q/d. 

Acoustic chambers i11 the course of erec1io11 at the Dil'isio11 of Bui/di11g Research , Highetl. Vic. 
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Buildings and Accommodation 

Two new laboratories, for the Divi sion of Tropical Pastures at Townsville, Qld. , 
and for the Division of Chemical Physics a t Clayton , Vic., were officially opened 
during the yea r (see page 20). Although no major building was completed, smaller 
buildings costing $104,000 were built to provide acoustic chambers for the Division 
of Building Research at Highett, Vic. A group of buildings that had been purchased 
at Port Melbourne in 1963/64 were modified at a cost of $122,000 for the Divi sion 
of Minera l Chemistry, so as to relieve further the accommodation difficulties at the 
Fishermen's Bend site of the Chemical Research Laboratories. In addition , the mill 
building of the Division of Textile Physics at Ryde, N .S.W. , has been extended 
($64,000) and pens for cattle tick fever studies have been constructed at lnd ooroo pilly, 
Qld. , for the Division of Anima l Hea lth ($53,000). 

Expenditure on new works for 1965/66 amounted to $2, 170,336. Although this is 
a little less than was spent in 1964/65 ($2,520,536), the programme for the yea r has 
ena bled a contract to be let for an important majo r project , the new la boratory for 
the Division of Radiophysics at Epping, N.S.W. In addition , a new Meat Research 
Laboratory is being constructed at Cannon Hill, Qld ., for the Division of Food 
Preservation, largely with funds provided from the Australian Meat Research Trust 
Account. Other important projects now under way include living quarters at the 
CSlRO Solar Observatory a t Culgoora, N .S.W., a field laboratory at Armidale, 
N.S.W., for the Division of Animal Physiology, and a new laboratory at Katherine, 
N.T., and glasshouse facilities a t Canberra for the Division of Land Research . 

Despi te these advances , progress with the building progra mme continues to be 
unsati sfactory, and thi s situation mu st persist unless substantially increased sums 
of money can be made available to the Organization . A large part of the moneys 
a llocated at present is absorbed in re-housing the sta ff that is still occupying the 
emergency, temporary , a nd often quite inadequate laboratory accommod ation that 
was a ll that could be provided nearly 25 yea rs ago under wartime conditions. At 
the present rate of progress many such groups will have no relief for up to IO years. 
Furtherm o re , as advances in science are made, new and different facilities beco me 
necessa ry. This often means new buildings, so that without a ny extension in the 
programme some $700,000, or nearly one-third of the present annual expenditure, 
must be allocated in thi s way. As a result too little is left each yea r for the major 
la boratory accommodat ion that must be provided for new developments. 

Outstanding amongst the current needs of the Organization are: 

A new la boratory for the Divisions of Animal Health and Entomology in 
Queensla nd . These Divisions have been restricted by unsuitab le accommodat ion 
for many years. A site has been acquired at lndooroo pilly . The Parlia mentary 
Standing Committee on Public Works has reported favourably on the proposal, 
a nd the project has been included in the 1966/67 programme ; 

The transfer of the Division of Chemical Engineering, which is pla nned as the 
next stage of the progress ive re-housi ng of the Chemica l Research Laborato ri es. 
The Executive hopes shortly to have a proposal for a new laboratory placed 
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before the Parliamentary Standing Committee on Public Works to enable it 
to be included in the new works programme for 1967 /68; 

A major new building for the Division of Coal Research at Ryde, N.S.W. 
Thi s Division occupies much temporary accommodation, and it had been hoped 
that the construction of a major new building could have been commenced in 
196 7 /68 . This has not proved possible. It is planned to proceed with thi s 
project in 1968/69, following the construction of the Chemical Engineering 
Laboratory; 

New laboratories for the Divisions of Physics and Applied Physics of the 
National Standards Laboratory. Much of the accommodation these Divisions 
now occupy is unsuitable for their work, particularly work of the high accuracy 
and complexity involved in the maintenance of standards. It does not appear 
that a start can be made with the development of the new site for these Divisions 
at Bradfield Park, a suburb of Sydney, for at least 5 years. 

Finance 

Jn 1965/66 CSIRO expenditure on investigations (including Head Office administra­
tion) rose to $32,832,918 compared with $30,829,582 in 1964/65, an increase of 
$2,003,336 or 6~ %. 

One of the most difficult factors that must be taken into account in allocating 
reso urces is the continual rise in the cost of research. This is due in part to increases 
in salaries, both sectional and general, and to increases in costs of se rvices. It arises 
also in part as a consequence of the advances made in science, as the techniques and 
equipment required for scientific resea rch become increasingly complex and increasingly 
expensive. Yet these new developments must be adopted as soon as available if the 
Organization is to remain effective in research, for they may save years of effort and 
at times may provide the only practicable means of tackling a problem. New 
techniques and new equipment also mean more skilled staff to operate and service 
them and reference has been made in previous reports to the difficulties in keeping 
pace with these needs. The overall effect is that the cost of maintaining a resea rch 
scientist is rising at the rate of about 7% per annum. In 1961 /62 the annual cost 
per research scientist averaged $23,700; the current figure is about $34,200. A high 
proportion of the additional funds granted by the Government each year is absorbed 
by this type of inescapable increase in expenditure. 

CSJRO receives considerable financial support from primary industry research 
funds administered by the following committees on which the Organization is 
represented: Wool Production Research Advisory Committee, Wool Textile 
Research Advisory Committee, Wheat lndustry Research Council, Dairy Produce 
Research Committee, Australian Meat Research Committee, and Central Tobacco 
Advisory Committee. 

The proportion of support for the research programme derived from these 
industry research funds increased further during 1965/66, and contributions now 
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a mount to 22 % of the total expendit ure on invest igation s. The .Executive welcomes 
thi s as it provides an opportunity to make a greater resea rch contribution to the 
interests of these industries. However, there are aspects of the administration of the 
fund s which are causing the Executive some concern. 

Experience over many years has shown that in planning the research programme 
a broad approach to a problem leads to much greater efficiency in the use of resources, 
and undoubtedly enhances the quality of the results. The responsibility for the detailed 
sc ientific planning of the programme should rest with the Chief of a Division and hi s 
senior research staff, who ensure tha t the needs of the indust ry are kept con stantly 
under review through consultation with industrial leaders. 

The industry fund Committees, on most of which there is a majority of producer 
representatives, tend to place considerable emphasis on individual projects and to use 
these to try to build up a programme. This is not the best a pproach to the planning 
and execution of a research programme dealing with the complex problems of an 
industry , nor is it li kely to lead to the outstanding new ideas that can be the basis of 
industrial progress . While it is proper that these committees should be given the full est 
opportunity to examine and discuss the programmes with which they are concerned , 
the present tendency is to seek a large a mount of detailed information. Further, the 
acco unting requirements of these committees have made necessa ry extensive financi a l 
contro ls, which have the effect of plac ing an undesirable limitation on the freedom 
of manoeuvre in the conduct of the scientific work of the laboratories. As a result 
the resea rch worker is left both with less time for hi s research and with less flexibility 
in hi s activities. This is beginning to have an adverse effect on mora le. 

CS! RO's anxiety is to ensure the most profitable return to these industries for 
the investment that they and the Government are making in resea rch. 

In addition to $32,832,918 spent on investigation s in 1965/66, CS! RO expended 
$973,670 on grants for Studentships and to outside bodies such as the Standa rd s 
Association of Australia and the various Research Associations, a nd $2, 158 ,4 74 on 
capital works and services under its own control , making a total of $35,965,062. 
Details of receipts and expenditure are shown in Chapter 5. The Department of 
Works and the Department of the Interior spent a further $2,259,840 on the con­
st ruction of buildings, other works, and acq ui sition of properties for CSIRO. 

The table summarizes sources of CSTRO funds and categories of expenditure: 

SOURCE OF FUNDS !nl'estigat io11s Grants Capital Works Total 
and Serl'ices 

Treasury Appropriation $24, 778,039 $973,670 $ 1,3 19,230 $27,070,939 
CS I RO Reve nue 612,582 612,582 

----- ---- ---- -----
Tot a l Treasury Funds 25,390,621 973,670 1,3 19,230 27,683 ,52 1 

Wool Research Trust Fund 5,087,250 365,656 5,452,906 
Co ntributions (other than Woo l) 2,355,047 473 ,588 2,828,635 

----- ---- ---- -----

$32,832,9 18 $973,670 $2 , 158,474 $35 ,965 ,062 
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Investigations 

A more detailed analysis of the source of funds spent on investigations 1s as 

follows: 

a 
77·3% 

(a) Commonwealth Treas ury 

(b) Wool Resea rch Trust Fund 

(c) Contributions-

Cattle and beef inves tiga­
tions (Meat Research 
Trust Account) $597,393 

Dairy research (Dairy Pro-
duce Resea rch Trust 
Account) 

Whea t investiga ti ons(Wheat 
Research Trust Account) 

Tobacco invest iga ti ons 
(Tobacco Industry Trust 
Account) 

New Guinea reso urces in­
vestiga tions (Department 
of Territories) 

Sirex wasp investiga tions 
(Department of Health) 

Leather investiga tions 
(Leather Industry Re­
search Fund) 

Other contributions 

209,897 

153,717 

152,245 

145 , 150 

85,362 

59,937 

95 1,346 

$25,390,621 

5,087,250 

2,355.047 

$32,832,9 I 8 

Details of the contributions to each Division and Section are listed in Chapter 5. 

The following diagram gives an indication of how the gross fund s ($32,832,918) 
available to the Organization for investigations in 1965/66 were used . 'Chemical 
research of industrial interest' includes the Divisions of Chemical Engineering, 
Organic Chemistry, Physical Chemistry, Chemical Physics, and Protein Chemistry, 
while 'physical research of industrial interest' covers the Divisions of Physics and 
Applied Physics. The main fields in 'general physical research' are Radiophysics, 
Meteorological Physics, and Upper Atmosphere, and in 'general industrial research' 
such Divisions as Building Research, Mechanical Engineering, Tribophysics, and the 
Soil Mechanics Section . 'Research services' covers such items as Library, Publishing, 
Film Unit, Mathematical Statistics, and the Computing Research Section . 
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$32,832, 918 

$4,215,041 

2,999,449 

2,036,418 

I, 158,235 

700,465 

943,908 

I, 122,568 

3, 179,505 

3, 164,359 

681,565 

1,833,403 

2,041 ,328 

1,937,765 

1,650,062 

I, 135,793 

1,982, 166 

2,050,888 

$32,832,918 
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Approximately two-thirds of CSI RO's resea rch expenditure relates to sa laries 
a nd payments in the nature of sa lary. Maintenance, i. e. gene ra l running expenses, 
is the next mos t importa nt item , as shown below. 

Total Expenditure 

a 
67·4% 

(a) Sal a ries 

(b) Tra velling 

(c) Eq uipment 

(cl) Maintenance 

$22, 125, 933 

1,352 ,924 

2,686,686 

6,667,375 

$32,8 32,918 

Total expenditure for the year was $35,965,062, a littl e less than was expended 
in 1964/65 ($36,492,2 18). The amou nts expended in each of the past five years are 
shown below. 
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Staff 

The 1964/65 Annual Report drew a ttention to the need for improvement in the ratio 
of supporting staff to professional staff in the laboratories of the Organizat ion. This 
is a continuing problem a nd for some years the Executive has attempted to overcome 
it by allotting most of the available increase in staff numbers to the recruitment of 
additional supporting staff. Although there has been considerable improvement, it 
will be necessa ry to continue this policy in the next financial year. 

The problem of recruitment and retention of trades staff is at times critical. 
In any research organization craftsmen with high trade sk ill s are essential for the 
construction, repair, and maintenance of the intricate and delicate apparatus on 
which much scientific resea rch depends. In a situation where there is an under­
supplied market for such craftsmen, a government organization like CSI RO is at a 
di sadvantage compared with industry because of the less flexible salary policy it must 
follow. The Organizatio n' s inability to recruit and retain craftsmen of the required 
calibre is causing the Executive increasi ng concern. 

The Organization is continuing to achieve reasonable success in the recruitment 
of resea rch staff of high calibre. It is difficult to foresee the ultimate effect of the 
rapid changes that are now occurring in the Australian universities, both in the 
tra ining of resea rch workers and in their own demands for staff. Meanwhile CSI RO 
continues to recruit a high proportion (usually well over 70 %) of its resea rch scientists 
from overseas. About one-quarter of these are Australians returning from a period 
of training or employment in another country but the remainder are overseas nationals. 
Overseas recruitment has been greatly assisted by the use of a short-term fellowship 
type of appointment for a fixed term, usually of 3 years, but this normally is effective 
only at an early stage of a scientist 's career. The Executive is finding it difficult to 
attract and retain senior scientists, particularly those with the ability a nd eminence 
to take charge of the Organization's laboratories. 

Australia has reached the stage of industrialization where it needs to encourage 
more freedom of movement of labour to meet the need s of an economy geared to 
technological progress . For example, both the rapid development of new universities 
and the greater emphasis on agricultural research and extension services in the States 
will require significant movement of research and academic staff. The impediment to 
this movement arising from the lack of transferability of superannuation rights has 
long been recognized as a serious problem, for which no satisfactory a nswer has been 
found. The effects it has had on staff movement to and from CSI RO have recently 
been analysed in detai l, and solutions have been suggested for the problems that were 
found. These solutions might be extended to other areas of employment, and may 
provide a satisfactory bas is for greater staff mobility on a national scale. The Execu­
tive has submitted a comprehensive report to the Minister. 

The qualifications, functions, and sa laries of several further groups of staff 
have been reviewed during the year. The new classificat ion structure that has been 
determined for library staff provides for two groups qualified in librarianship. A 
university degree or technical college diploma is required for entry to the senior 
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group, for which the sa laries are now comparable with those for most other pro­

fessional groups in the Organization. 

Close and cordial contact has been maintained with the two major staff associ­

a tions, the Officers' Association and the Technical Association . Items of general 

interest that have been discussed at various meetings with representatives of these 

Associations include employment of married women, superannuation transferability , 

a nd vehicle safety. The Executive has welcomed the formation of another staff 

assoc iation, the CS! RO Laboratory Craftsmen Association , during the year. This 

Association intends shortly to lodge a n application for formal registrati on with the 

Registra r, Commonwealth Conciliation and Arbitration Commission. 

The number of staff employed in all categories , including casual employees, 

increased from 5375 to 5702 during 1965/66. Staff financed by Treas ury funds 

increased by 236 while staff financed by contributory fund s increased by 91. Changes 

in staff numbers in these two categories over the last five yea rs a re shown below. 

Staff Financed by Treasury Funds 

Tot a l s taff 3738 3931 4085 4079 4315 

289 

374 292 
32 1 

Casual staff 310 

Other supporting staff 1574 1717 1813 1869 
2009 

Administrative staff 668 659 674 689 738 

Experimental staff 466 489 454 483 517 

Resea rch staff 720 745 770 746 762 
30.6.62 30.6.63 30.6.64 30.6.65 30.6.66 
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Staff Financed by Contributory Funds 

Collaboration with Industry 

fn countries such as Britain and the United States of America a considerable 

proportion of government-sponsored research is carried out in industrial research 

laboratories. The fac ilities that would be required for such an arrangement are 

available in few, if any, industri es in Australia. Nevertheless, much useful collaboration 

between industry a nd CS I RO is possible through use of the facilities available to the 

Organization. This practice is encouraged by the Executive. In some cases a number 

of firms join in collaborating with CSIRO; in others, work is undertaken with 

individual firms or a public authority. In much of thi s joint activity the firms concerned 

contribute substantially towa rds meeting the cost of the research. During the year 

under review the following new cooperative projects have been begun: 

Project Division 

Recrysta llizat io n project Applied Minera logy 

[nvestigations int o the prod ucti o n of Chemical Engineer ing 

furfural from ba gasse 

Hydro metallurgical project 

McArthur Rive r ore project 

Minera l C hemi stry 

Ore Dressing 

In ves tigati o ns int o the level of po tas h Soils 

in Australian soils 

Development of reso nance detectors 

Grazing tri a ls 

C hemica l Physics 

Tropica l Pastures 

S upported by 

M o unt Isa Mines Limited 

.l a mes Cumming & Sons 

M o unt Isa Mines Limited 

McA rthur Development 

Company 

Australian Potash Research 

Institute 

Perkin E lmer Corporation 

A.C.F. & Shirleys 

Fertilizers Ltd . 
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Research Associations 
The Science and Industry Research Act 1949-1959 provides for grants to be made 
by CSIRO to recognized industry research associations. At present four such 
cooperative associations have been recognized and are receiving grants amounting 
to $141,500 a year. The total annual expenditure by the associations on research and 
related activities is currently about $935,000. 

The Bread Research Jnstitute of Australia has been receiving a grant since 1950. 
rt has laboratories at Ryde, N.S.W. , and provides research and extension services to 
the industry throughout Australia. During the year extensive improvements and 
additions were made to the laboratories. The scope of the J nstitute's activities has 
been enlarged by the establishment of a Nutrition and Consumer Services Section , 
financed by the flour-milling industry. The CSIRO Wheat Research Unit is accom­
modated in the same premises and collaborates closely with the Institute. 

The Australian Wine Research Institute, Adelaide, has received a grant since 1955 
and is engaged, on a relatively small scale, in long-term research on wine-growing 
and wine-making. A limited amount of non-routine service work is also provided for 
the industry. 

The Leather Jndustry Research Association was formed in 1964 to provide 
financial support for the establishment of a Leather Research Section in the CSJRO 
Division of Protein Chemistry. Preliminary investigations on a number of projects 
will be followed by a concentration of effort on those that show the greatest promise. 

The Australian Coal Association (Research) Ltd. , supported by colliery proprietors, 
has received a grant since 1956. It was reconstructed in October 1965 as the Australian 
Coal Industry Research Laboratories Ltd . (ACTRL). This change provided for the 
admission of coal users to membership, in addition to colliery proprietors. The 
Commonwealth and the six State Governments are represented on the Board of 
Management. Following the formation of ACIRL, the research programme is being 
greatly expanded to include problems in both coal production and coal utilization . 
Research is carried out in a central laboratory at Ryde, N.S .W. , and there are regional 
service laboratories at Maitland, Newcastle, Bellarnbi , and Ipswich. 

Overseas Research Grants 
The Organization has received further grants from overseas organizations for specific 
research work of interest both to them and to Australia . The majority of these awards 
have come from agencies of the United Nations or the United States of America. 
Where necessary, special arrangements have been made to ensure that results of the 
work supported by the grant are not lost to Australia. 

The only major new grant awarded this year was $71,730 from the Ford Foundation 
for completion of the radio heliograph being built by the Division of Radiophysics. 
This supplements grants of $490,000 made during the period 1962- 65 to cover the main 
part of the construction of the radio heliograph. Other grants have been made to 
permit the continuation of several projects commenced in previous years. 

Details of all grants received are set out in Chapter 5. 
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Collaboration with Universities 
While CSI RO and the universities have quite distinct functions, many of their 
activities overlap and there is wide scope for collaboration between them , both in 
teaching and in research. There is already collaboration in many areas but it would 
be greatly to the benefit of Australia if it could be extended and better use made of 
our limited financial and man-power resources. The question of greater cooperation 
is therefore bei ng studied closely by a committee appointed by the CSIRO Advisory 
Council; the committee's report should be available to the Council towards the end 
of 1966. 

Practical collaboration between CSIRO and university staff members on a range 
of research projects has been facilitated by the CSI RO policy of siting its laboratories, 
where possi ble, on or near university campuses. There are a lso several joint labora­
tories such as the Microanalytical Laboratory in the Chemistry School of the 
University of Melbourne ; Ore Dressing Investigations in the Mining Department of 
the same University ; the Physical Metallurgy Section in the Metallurgy School, again 
in Melbourne; and the Plant Physiology Unit of the Division of Food Preservat ion in 
the School of Biological Sciences of the University of Sydney. 

Officers of the Organization assist in university lecturing and demonstrating, 
particularly in their specialized fields of knowledge. CSJ RO and the univers ities 
cooperate in an annual marine biology school with a subsidy from the Science and 
Industry Endowment Fund , and similar activities have been undertaken from time 
to time in radiophysics . CSlRO feels it could profit considerably from the temporary 
presence of more young scientists in its laboratories, and would welcome opportunities 
to play a part in the training of post-graduate students in appropriate field s of study. 

In the year under review, grants have been made to support a number of University 
research programmes of particular interest to CSIRO, including grants for the 
following purposes: 

University of Melbourne: 

Pollen research 
International Biological Programme 
Assist with installation costs of Universal Testing Machine 
Spring School on Electron Diffraction 

University of Queensland: 

Research Fellowship in Parasitology 
Research Fellowship in Veterinary Anatomy 

University College of To wnsvi!le: 

Observer for second half of the International Quiet Sun Year 

University of Sydney: 

Research on dairy beef production 
Research on heat and mass transference 
Post-doctoral Fellowship in Corrosion Research 
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University of Ne1v South Wales: 
Investigations into failure of concrete 
Research at School of Biological Sciences 

University of New England: 
Cloud physics research 

Australian National University: 
Research on marsupials 
Study of the conduct of scientific research and development in Australia 
Research on milk proteins 

University of Adelaide: 
Post-graduate training in biophysics 
Research on evolution of marsupial s 
Biophysical research 
Representation at Symposium on Herbivores 

University of Western Australia: 
Establishment of an Institute of Arid Zone Biology 
Post-graduate research in solar energy 

University of Tasmania: 
Biophysical research 

CSJRO has continued its support of the Electrical Research Board, which made 
grants thi s year to the Universities of Sydney, Melbourne, Queensland , Western 
Australia, New England, Adela ide, and New South Wales, and Monash Unive rsity. 

The Radio Resea rch Board , to which CSlRO is a major contributor, has made 
grants for research in radio science at the Universities of Sydney, Melbourne, 
Queensland , Adelaide, Tasmania, New England, Newcastle, and Western Australia, 
and Monash University. 

Advisory Council and State Committees 
The Advisory Council is established under the Science and Industry Research Act. 
Its membership, which consists of the Executive, the Chairmen of the State Committees, 
and coopted members, covers a wide range of interests and disciplines from the 
universities, rural and manufacturing industries, and government. 

The Council met twice during the year. It reviewed the Organization 's estimates 
and building programme and was particularly concerned at the continuing deficiencies 
in laboratory accommodation. Other topics discussed included the current approach 
of the Division of Entomology to in sect control (see page 58), water resources research , 
public relations, and recent developments in cloud-seeding. A report was received 
from the Council 's Committee o n Industrial Research Associations. Visits were made 
to the Divisions of Mechanical Engineering, Animal Health, Animal Physiology, and 
Textile Physics. 

The State Committees, set up under the provisions of the Science and Industry 
Research Act to advise the Executive or the Advisory Council on matters of general 
or of particular interest, have been active during the year. 
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David Rivett Memorial Lecture 

The second David Rivett Memorial Lecture was delivered in Canberra on October 21, 
1965, by Lord Adrian of Cambridge. The Lecture was entitled "Progress with the 
Human Nervous System". 

The David Rivett Memorial Lectures commemorate the name of the former Chief 
Executive Officer and subsequently Chairman of the Council for Scientific and 
Industrial Research. They are given every second year by men who have reached the 
highest ranks of achievement in scientific research. Lord Adrian, who recent ly retired 
from the post of Master of Trinity College, Cambridge, is also a former Professor of 
Physiology and Vice-Chancellor of Cambridge University. His outstanding services 
to science have been recognized in many ways. He has been Royal Medalli st, Copley 
Medallist, and President of the Royal Society. The Order of Merit was conferred on 
him in 1942 and a barony in 1955. He shared the Nobel Prize for physiology and 
medicine with Sir Charles Sherrington in 1932. 

Lord Adrian spent more than three weeks in Australia and visited ma ny of our 
research laborato ries. 

Lord Adrian ivith Mr. H. /vi. 

Radford, of the Division of 
Animal Physiology, discussing 
an experiment on the role of 
the central nervous system in 
controlli11g reproduction in 
sheep. 
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Visit of Science Writers 

The British science 

writers at th !! Division 
of Radiophysics 210-ji 

radio telescope at 

Parkes, N.S. W. From 
the le}i , Dr. A. R . 

Michaelis (Daily Tele­
graph) , Mr. C. L. Boltz 
(Fina ncial Times), and 

Dr. £. G. Bo wen (Chief; 
Division of Radio­
physics ). 

During the year CSI RO and five other Commonwealth Government agencies sponsored 
a visit to Australia by a group of leading British science writers . The objective of the 
visit , which took place from March 6 to March 24, 1966, was to allow those partici­
pating to become better informed of the extent and achievements of Australian science. 
It was also hoped that the visit would stimulate Australian interest in the special 
problems of science journalism. To this end, a well-attended symposium on "Science 
and the Press" was held in the Australian Academy of Science building in Canberra 
on March 23. 

School for Rain-makers 

During 1965 CSIRO had several urgent requests from various State authorities for 
cloud-seeding aircraft to attempt to make rain over regions affected by bush fires and 
drought. Extensive seeding operations by the Division of Radiophysics in areas of 
Victoria, New South Wales, and Queensland were followed by good falls of rain when 
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cloud conditions were right. Although the absence of controls makes it impossible to 
say in these instances whether the rain was due to the seeding, it does appear that 
there is good just ification for carrying out cloud-seeding in emergencies such as 
droughts or bush fires whenever cloud conditions are suitable. 

The Divisio n of Radiophysics does not have adequate resources for emergency 
action of this kind and there is a need for the respective State authorities to take this 
responsibility within their own States, particularly as they are best able to judge the 
seriousness of the situation and to assess the priorities of claims from different parts 
of the State. To this end the Division organized a "School for Rain-makers", which 
was held from August 2 to August 10, 1965. Eight men from various State government 
departments in eastern Australia were given lectures and laboratory demon strations 
on cloud-seeding techniques . 

The programme at the school included instruction in basic meteorologica l physics, 
weather systems and cloud development, cloud physics and rain processes, nucleation , 
seeding techniques, aircraft problems, applications of cloud-seeding to drought and 
bush-fire relief, and general administrative problems. Those participating in the school 
we re later given one month's practical experience in the field on one of the Division's 
cloud-seeding experiment s. 

The sifrer-iodide smoke generator used in cloud-seeding operations is demonstrared ro ··srudenrs .. 
of rhe " School for Rain-makers"'. 
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The Darid Ril'e ll Labora1ory al C/ay 1011, Vic. 

New Laboratorjes 

Pastoral Research Laboratory, Townsvi!!e 

A new Pastoral Research Laboratory at Townsville, Queensland , was opened on 
July 27, 1965, by the Minister-in-Charge, Commonwealth Activities in Education 
and Research, Senator J. G. Gorton . 

The new Laboratory is built on a 50-acre site, donated by the Townsville City 
Council, next to the University. The main building is air-conditioned and has a floor 
area of 16,500 sq ft, including I 800 sq ft each of glasshouse space and ancillary 
buildings. The Laboratory is staffed mainly by members of the Division of Tropical 
Pastures with smaller representation from five other Divi sions. 

Work at the Laboratory is aimed at increasing cattle turn-off in tropical Queensland . 
About half of Queensland's six million beef cattle are raised north of the Tropic, 
mainly on poor native pastures. Low reproduction rates hinder animal production , 
and several factors, including malnutrition , disease, and tick infestation , cause heavy 
losses in some seasons. Townsville lies about 800 miles north-west of Brisbane. The 
higher temperatures and monsoonal-type climate present a different plant environment 
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and, although much of the work done in Brisbane has application in northern 
Queensland, it must be interpreted and modified for these conditions. 

Associated with the Laboratory is "Lansdown", a 7000-acre cattle station located 
30 miles to the south. It is in typical spear grass country and serves as the main 
northern centre for field research for that region. 

David Rivett Laboratory 

The David Rivett Laboratory, a new building for the Division of Chemical Physics, 
was opened on April I, 1966, by Senator Gorton. 

The Laboratory is named after Sir David Rivett, the first Chief Executive Officer 
of the Council for Scientific and Industrial Research. It is situated on a 38-acre site 
in Bayview Road, Clayton, adjacent to Monash University. 1t is the first unit of the 
CSlRO Chemical Research Laboratories to move from Fishermen 's Bend to Clayton. 
It is planned that the other Divisions will follow later. 

The new building incorporates a number of special features dictated by the 
requirements of the scientific research conducted in it. The Laboratory is totally 
air-conditioned and dust-free with a zoned system allowing maximum adaptability to 
the specific requirements of its various sections. 

Organizational Changes 
Baas Becking Laboratory 

A new biogeological unit has been established under the joint sponsorship of 
CSIRO, the Bureau of Mineral Resources, and the Australian Mineral Industries 
Research Association. It has been named after the late Dr. L. G. M. Baas Becking, 
of the Division of Fisheries and Oceanography, who pioneered research work in 
biogeology in Australia. The Laboratory is housed in the new Bureau of Mineral 
Resources building in Canberra. The broad objective of its research work is to study 
the biological and chemical processes associated with the formation of mineral 
deposits and other geological phenomena. 

Division of Animal Genetics "Gilruth Plains" Field Station 

The Division of Animal Genetics is to transfer its sheep selection experiment at 
"Gilruth Plains", Cunnamulla, Qld ., to its experiment station "Longford", near 
Armidale, N.S.W. The move, which will take place next year, is being made in order 
to speed up the experimental programme and to enable the research staff to maintain 
closer contact with their colleagues both in CSIRO and in universities and State 
government departments. At "Gilruth Plains", where sheep are run in large paddocks 
at one sheep to seven acres, mustering has been a major undertaking. At "Longford", 
on the other hand, it will be possible for the sheep to be much more closely stocked 
so that they are closer to hand for experimental treatment and observation. It is hoped 
also that drought, which has prevented experimental mating at Cunnamulla in three 
years out of the last eight, will be a less frequent cause of interruption in the higher­
rainfall area. 
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M ineragraphic Investigations 

The independent unit previously known as Mineragraphic In vestigations has now 
been incorporated in the Division of Applied Mineralogy. For the present it will 
contin ue to be housed in the Geology School of the University of Melbourne. 

Changes of Name 

The Division of Biochemistry a nd General Nutrition has been renamed the 
Division of Nutritional Biochemistry. 

The name of the Division of Land Research and Regional Survey has been 
abbreviated to Division of La nd Research . 

Overseas Ljaison Offices 

During the year changes occurred in the staffing of the two Overseas Liaison Offices 
in London and Washington. Mr. C. Sibley Elliot retired from office as Scientific 
Attache, Australian Embassy, Washington. He has been succeeded by Mr. W. Hartley, 
formerly Chief Scientific Liaison Officer, London . Mr. Hart ley, who has previously 
served in Washington, brings to the Office a considerable knowledge of institutional 
arrangements for science in the United States. Mr. Hartley will be succeeded as 
Chief Scientific Liaison Officer, London, by Mr. R . F. Turnbull, who is at present a 
Senior Principal Research Scientist in the Division of Forest Products. Mr. Turnbull 
will arrive in London during August 1966. 

The Executive has recently been considering the need to establish effective means 
of liaison with countries other than those served by the two existing overseas offices. 
In particular it is aware of the need for Australia to maintain the closest contact with 
the rapid developments occurring in science and technology in Japan. To this end it 
is proposed to arrange for an Australian Scientific Mission to visit Japan during 1967. 

Technical Assistance Programmes 

CSIRO and its officers have continued to col laborate with Australian Government 
agencies and the international organizations responsible for the conduct of technical 
assistance programmes. Visiting scientists from a wide range of Asian and African 
countries are working in CSI RO laboratories on problems that demonstrate research 
techniques or approaches that will be relevant to their work when they return to their 
home countries. 

The intergovernmental bodies such as UNESCO, F.A.O., W .H.O. , U.N.T.A.B., 
and 1.0.C.are seeking more frequentlyto use CSJRO personnel on expert and specia li st 
panels and on short-term assignments in the developing countries, or to recruit our 
scientists and technologists for longer-term appointments. Whilst the Executive tries 
to meet these requests, inevitably they cause a diversion of resources away from CSl RO 
research programmes, mainly in the form of the time of good research scientists. The 
Executive is examining ways hy which an effective contribution can be made without 
undue disruption of work within CSIRO. One such way is the "twinning" arrangement 
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whereby a laboratory in Australia establishes an informal institutional affiliation with 
a similar laboratory in another country. Our experience of such arrangements with 
institutions in India and Thailand has been very encouraging. 

Among the important problems inhibiting the growth of science and technology 
in the developing countries is a lack of experienced leaders of scientific research 
organizations and of an understanding of the constitutional and administrative needs 
of such bodies, especially when located within the framework of a public service. 
CSI RO is continually being asked for advice on the organization and administration 
of research , and leading men in science from most Asian countries have visited 
Australia to study our research management procedures. Tt appears that these 
procedures can provide a suitable model for many of the developing countries and 
UNESCO recently invited CSI RO to conduct on its behalf a Seminar on Science 
Policy and Research Organization for Developing Countries. This Seminar was held 

Sir Frederick White , Chairman of the Executil'e, talks with three delegates to the UNESCO 
Seminar 011 Scimce Policy and Research Organization for Developing Countries. From the leji , 
Mr. P. P. Sham, Hong Kong, Mr. T. 1\!!iz11no, Japan, and Pro,kssor S. S. Singh, Nepa l. 
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in Sydney in August and September 1965 and was attended by 20 scientists, mainly 
directors of laboratories within national research organizations, from 16 Asian 
countries. Although broad questions of national science policy and relationships 
between science and economic growth were discussed, the main emphasis of the 
Seminar was on day-to-day research administration. The proceedings of the Seminar 
are to be published by UNESCO at a later date. 

International Contact 
In the history of scientific research there are many examples of the critical importance 
of international contacts between scientists. In a geographically remote country the 
need for international exchanges is great and it is the policy of the Executive to 
encourage CSIRO research scientists to travel abroad either for specific study purposes 
or to attend international scientific conferences, which are the most effective and 
economical means of achieving close contact with other leading research workers in 
a field of science. 

It is also the policy of the Executive to encourage the research staff of the 
Organization to accept office in the international scientific societies, and CSJRO 
scientists have been elected to office in the International Council of Scientific Unions 
and in some of the Unions affiliated with that Council. Such elections not only confer 
honour and distinction on the individuals concerned but bring considerable benefit 
to Australian science. 

The standing of Australian research in world science is high and , as noted in last 
year's report, increasing numbers of overseas scientists wish to spend periods of study 
leave in Australian laboratories. This trend continues and a list of overseas guest 
workers who have spent six months or more in CSIRO laboratories during 1965/66 
is given on page 175. 

A further reflection of the standing of Australian science is the number of specialist 
international scientific conferences held in this country. For example, the Australian 
Academy of Science, the International Union of Crystallography, and the International 
Union of Pure and Applied Physics joined in sponsoring the International Conference 
on Electron Diffraction and the Nature of Defects in Crystals in Melbourne in August 
1965. The International Symposium on the Hydrodynamics of Plankton Samplers 
was held at the Division of Fisheries and Oceanography in February 1966 under the 
auspices of UNESCO, S.C.O.R., and the International Council for the Exploration 
of the Sea. 

With the approval of the Australian Government, invitations have been issued 
and accepted for further major international gatherings to be held in Australia over 
the next 3-4 years. These include the International Biometrics Conference (1967), 
the International Congress of Soil Science (l 968), and the International Grasslands 
Congress (1970). CSIRO will be responsible for the organization of these conferences; 
others are being arranged under the auspices of the Australian Academy of Science. 
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Studentships 
Each year the Organization awards a number of post-graduate studentships to 
graduates of Australian universities, as part of the Executive's policy of providing 
opportunities for research training. 

The 185 1 Exhibition Scholarships are also supplemented from CSIRO Studentship 
funds. Several of these scholarships are made available to Australian science graduates 
each year for post-graduate training in Britain. 

Junior Post-graduate Studentships 

These are awarded for one year only, to persons who have completed their studies 
at the undergraduate level in science, agricultural science, rural science, veterinary 
science, engineering, or in arts with mathematics as major subject. There were 170 
applications; 33 were awarded (4 were subsequently declined). The candidates finally 
awarded studentships are listed below with the universities from which they graduated. 

D. R. Biggins (Western Australia) Miss J. Lions (Sydney) 
R. P. Chaplin (Adelaide) A. J. McCartney (New England) 
B. Chauncy (Wollongong University P. R. Milne (Adelaide) 

College) J. Norbury (Queensland) 
G. R. Dangerfield (Melbourne) C. M. Perrott (New England) 
J. M. Fitzgerald (Queensland) Miss H. C. Pietsch (Melbourne) 
P. S. Gee (Mo nash) G. P. Rothman (Sydney) 
R. J. D. Gee (Tasmania) D. K. Sinclair (Adelaide) 
A. R. Grivell (Adelaide) J. Staples (Melbourne) 
Miss R. M. Hall (Sydney) I. L. Thomas (Melbourne) 
W. S. Hancock (Adelaide) B. L. Vickery (Queensland) 
M. J. Hynes (Adelaide) Miss E. M. Walker (Melbourne) 
B. W. James (Sydney) Miss H. J. Watson (New England) 
R. J. F. Jenkins (Adelaide) R. D. Watson (Queensland) 
B. R. Lewis (Adelaide) J. D. Wells (Adelaide) 

ln addition, Mr. R . A. Spence was awarded the Masson Memorial Scholarship 
of the Royal Australian Chemical lnstitute, an award which is supplemented from 
CSIRO so urces. 

Senior Post-graduate Studentships 

These are awarded for two years initially to persons holding at least an Honours 
degree in the fields listed above. The period of the studentship may be extended for 
an additional year under special circumstances. There were 264 applications; 50 
awards were made (I I were subsequently declined). The candidates finally awarded 
studentships are listed below with the universities from which they graduated. 

R. J . Atkinson (Western Australia) Miss M. J. Clark (Adelaide) 
M. L. Banner (Sydney) S. C. Clarke (Western Australia) 
M. J. S. Bowden (Queensland) J. C. Coll (Sydney) 
A. J. Bracken (Adelaide) L. J. Doctors (Sydney) 
P. Brooker (Adelaide) Mrs. P. S. Elmes (New Zealand) 
R . A. Brown (Monash) M. C. Frazer (Monash) 
B. W. Clare (Western Australia) J. P. M. Friend (Sydney) 
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P. D. Godfrey (Monash) 
G. F. Harvey (Queensland) 
R . F. Haynes (Tasmania) 
R. P. Henzel! (Western Australia) 
L. G. Hill (Sydney) 
A. B. Holmes (Melbourne) 
C. J . Howard (Melbourne) 
M. B. Jackson (Adelaide) 
I. D. Jenkins (New South Wales) 
B. W. Keck (Melbourne) 
D. K. Kidby (Western Australia) 
E. Lindgren (Western Australia) 
R. B. McFeat (Adelaide) 

Overseas Studentships 

W. D. McKee (Adelaide) 
R . A. Marty (Queensland) 
R. K. Norris (Sydney) 
G. M. Polya (Tasmania) 
R. F. Pratt (Melbourne) 
A. J. R. Prentice (Melbourne) 
L. Radom (Sydney) 
D . D. Ridley (Sydney) 
R. J . J. Stewart (Melbourne) 
R. H . Street (Sydney) 
L. J. Warren (Queensland) 
P . J. Williams (New South Wales) 

These are awarded to post-doctoral scientists to enable them to proceed overseas 
for one year to wo rk with leaders of research in their special field of interest. There 
were 59 applications; 12 awards were made (I was subseq uently declined). The 
candidates finally awarded studentships are li sted below with the universities from 
which they graduated. 

B. Acott (Adelaide) 
K. D. Barrow (Adelaide) 
S. D. Bradshaw (Western Australia) 
I. Dainis (Adelaide) 
Miss N. F. Gersch (Adelaide) 
G . T. Gaudry (Queensland) 

D. G. Hewitt (Western Australia) 
C. B. Osmond (New England) 
J . D. Saxby (Sydney) 
R. F. Tuddenham (New South Wales) 
R. T. Worley (Adelaide) 

The following officer of CS! RO also was judged of overseas studentship standard: 
F. J . Roberts (Division of Plant Industry, Perth). 

Science and Industry Endowment Fund 
The Science and Industry Endowment Fund Act of 1926 provided for the establishment 
of a fund to assist persons engaged in scientific resea rch and in the training of students 
for sc ientific resea rch. The Executive, as Trustees of the Fund , have always reta ined 
considerable flexibility in its administration and , for example, have used it to provide 
support for: 

Research by retired professional scientists in areas in which they have estab­
lished their competence and standing ; 

Work by gifted amateurs recognized by professional sc ientists as competent 
within their field; 

Activities encouraging greater interest in scientific resea rch among young people ; 

Activities providing special opportunities for training of science students; and 

In exceptional circumstances, travel grants for attendance at scientific meetings. 

Grants are rarely made when, in the opinion of the Trustees, assistance should be 
available from another inst itution or for such purposes as the publication of sc ientific 
papers or books. 
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During 1965/66 the Trustees made grants to assist the following: 

Dr. J . W. Evan s towa rds the completion of a monograph on Ieafhoppers that 
occur in Australia; 

Dr. K. G. McKenzie to undertake a study of Australian ostracod fauna; 

Mr. K. M . Moore in connection with a programme of entomological research 
of the genus Glycaspis; 

Mr. D. J. G. Griffin to conduct st udies on decapod crustacea; 

Dr. Mary Carver to continue her studies of Australian aphids; 

Mrs. S. G . M . Carr to support work on the taxonomy and developmental 
morphology of Eucalyptus species and the ecology of the Bogong High Plains ; 

Dr. J. R. Ford for an investigation of the breeding cycle of the silver gull and 
the taxonomy of the gen us Cinclosoma; 

Mr. N. A. Wakefield to continue his studies on the fossil mammalian fauna of 
so uth-eastern Australia ; 

Miss Barbara G. Briggs for a botanical collecting trip in Western Australia; 

Mr. J . Goode to support work on the ecology of Australian tortoises; 

Mr. E. D. Gill for assistance in preparation of a number of scientific papers ; 

Mr. J. M. Thomson to support the initiation of a handbook se ries primarily 
for the use of undergraduate and post-graduate students; and 

Mrs. G . K . Crowcroft in connection with her studies on the marsupial mouse 
S111i11thopsis crassicaudata. 

Grants were made towards the travelling expenses of: 

Mr. A . Dunbavin Butcher to attend a meeting of the International Union for 
the Conservation of Nature and Natural Resources whilst visiting research 
establishments in Britain and Canada; 

Mr. F. Parker for a collecting trip in the Bismarck Archipelago in connection 
with his studies of reptiles and amphibians; 

Professor D. H. Trollope towards hi s participation in the International Research 
a nd Engineering Conference on Expansive Soils, held in Texas, U.S.A .; 

Mr. H.J. deS. Disney to visit England and the U .S.A . for the purpose of studying 
the methods and problems of fie ld taxonomy; and 

Mr. R . 0. Chalmers for a visit to the U .S. A. , Britain , and Europe in connection 
with his research into meteorites and tektites. 

The Trustees also made grants to the A .C.T. Science Teachers' Association, the 
Science Teachers' Association of N .S.W., and the Science Teachers' Association of 
Victoria for annual school science awards; and to students and demonstrators of the 
Universities of Tasmania, Western Australia, Queensland , Adelaide, Melbourne, and 
New England, Monash University, Flinders University , and the Australian National 
University, to enable them to a ttend the annual School of Marine Biology at the 
CS IRO Division of Fisheries and Oceanography, Cronulla , N.S .W. 
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2 
Research Activities 

THE RESEARCH ACTIVITIES of CSI RO are spread throughout the Commonwealth. 
Laboratories are generall y located where the facilities for research can best be made 
available and a re not necessarily situated in the area where the problems under 
investigation arise. For example, CERES, the controlled-environment research 
laborato ry in Canberra, is used for the investigation of plant problems over the whole 
range of climatic conditions found in Australia. Associated with the main research 
centres are branch laboratories and field stations that have been established in 
various parts of Australia. Some investigations a lso involve extensive field and 
survey work. 

CSIRO is organized into Division s and Sections (usually research groups smaller 
in size than a Division or in an earlier stage of development) . Some of the Divi sion s 
a re grouped , four Division s now forming the Animal Resea rch Laboratories, six 
Divisions the Chemical Research Laboratories , two Divisions the National Standards 
Laboratory, a nd three Divisions the Wool Research Laboratories. The work of a 
Divi sion covers a broad a rea of research which may be based either on an industry 
(e.g. Building Research) or on a scientific discipline (e.g. Entomology). La boratories 
in the latter gro up are concerned with resea rch that will have application over a range 
of industries. 

Laboratories and Divisions 

Animal Research Laboratories, consist ing of the following four Divisions: 

Ani111al Genetics, with headqua rters in Sydney, laboratories in Sydney and in 
Rockhampton , Qld., and field stations at Badgery's Creek, N.S.W., Rockhampton 
and Cunnarnulla, Qld. , and Werribee, Vic. , 

Ani111al H ealth , with headquarters and laboratories in Melbourne, laborato ries 
in Sydney and Brisbane, and field stations at Werribee, Vic. , a nd Amberley, Qld., 

Ani111al Physiology, with headquarters and main laboratories at Prospect, N.S .W., 
and a laboratory with field station at Armidale, N.S.W. , 

Nutritional Biochemistry, with headquarters and laboratories in Adelaide and a 
field stat ion at O'Halloran Hill , S.A. 
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Chemical Research Laboratories, Melbourne, consisting of the following six Divisions: 
Applied Mineralogy, with a branch laboratory in Perth, a small laboratory in 

Sydney, and the Mineragraphic Section at the University of Melbourne, 
Chemical Engineering, 
Chemical Physics, 
Mineral Chemistry, 
Organic Chemistry, 
Physical Chemistry, 

and 

Microanalytical Laboratory. 
National Standards Laboratory , Sydney, consisting of the following two Divisions : 

Applied Physics, 
Physics, with a Solar Physics Observatory at Culgoora, N.S.W. 

Wool Research Laboratories, consisting of the following three Divisions: 
Protein Chemistry, Melbourne, 
Textile Industry, Geelong, Vic., 
Textile Physics, Sydney. 

Other Divisions are: 
Building Research, with headquarters in Melbourne and an office in Port Moresby, 

New Guinea. 
Coal Research, Sydney. 
Dairy Research, Melbourne. 
Entomology, with headquarters and main laboratories in Canberra, laboratories 

in Sydney and Brisbane, and field stations at Albury, Trangie, and Wilton , N.S.W., 
and Cambridge, Tas., as well as Kealakekua, Hawaii, and Ascot, England. 

Fisheries and Oceanography, with headquarters and main laboratories at Cronulla, 
N .S.W., and laboratories in Melbourne, Brisbane, and Perth. 

Food Preservation, with headquarters and laboratories in Sydney and laboratories 
in Brisbane and in Gosford, N.S.W. 

Forest Products, Melbourne. 
Land Research, with headquarters in Canberra and field stations and laboratories 

at Alice Springs, Katherine, and Darwin , N.T., and Kununurra, W.A. 
Mathematical Statistics, Adelaide, with officers stationed at a number of Divisions 

and Sections and at the University of Melbourne. 
Mechanical Engineering, Melbourne. 
Meteorological Physics, Melbourne. 
Plant Industry, with headquarters and main laboratories in Canberra, laboratories 

in Brisbane, Melbourne, Perth, and Hobart and in Deniliquin, N.S.W., field stations 
and experimental farms at Canberra and Deniliquin and at Carnamah, Kelmscott , 
Kojonup, and Baker's Hill, W.A., and the Tobacco Research Institute at Mareeba, 
Qld. 
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Radiophysics, with headquarters and laboratories in Sydney, the Australian 
National R adio Astronomy Observatory at Parkes, N.S. W., and the Solar Physics 
Observatory at Culgoora, N.S. W. 

Soils, with headquarters and laboratories in Adelaide and laboratories in Canberra, 
Perth, Hobart, Brisbane, Townsville, Qld., and Griffith, N.S.W. 

Tribophysics, Melbourne. 
Tropical Pastures, with headquarters in Brisbane, main laboratories in Brisbane 

and Townsville, a laboratory at Lawes, Qld., and field stations at Samford and 
Woodstock, Qld. 

Wildl{te Research, Canberra, with a laboratory at Helena Valley, W.A. 

Independent Sections 
Computing Research, Canberra, with subsidiary installations at Adelaide, 

Melbourne, and Sydney. 
Editorial and Publications, Melbourne. 
Horticultural Research, Adelaide, and Merbein, Vic. 
Irrigation Research Laboratory, Griffith, N.S.W. 
Ore Dressing Laboratory, Melbourne. 
Physical M etallurgy, Melbourne. 
Soil Mechanics, Melbourne. 
Upper Atmosphere, Camden , N.S.W. 
Wheat Research Unit, Sydney. 

Regional Centres 
Officers from a number of Divisions are located at: 

Tasmanian Regional Laboratory, Hobart. 
Western Australian Regional Laboratory, Perth. 

Fields of Research 

Much of the work of CSIRO has relevance not only to more than one problem but 
also to problems affecting more than one industry. For example, pasture investigations 
have significance for the production of crops, sheep and wool, and cattle, while 
soils investigations have a bearing not only on these subjects but also on others as 
diverse as land development, oil prospecting, and the design of buildings and other 
structures. Conversely, the resources of several Divisions may be required to tackle 
a single problem. In order to bring the work of the Organization as a whole into 
perspective, it has been grouped below broadly under the headings outlined on 
page 28 at the beginning of this chapter, with brief reports on selected items of 
current interest. 
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Cattle 

Both beef and dairy cattle form the basis of industries that are extremely important 
to Australia 's economy. Beef production particularly may well become even more 
important in the near future with the development of improved pastures for tropical 
areas and of promising new export outlets. 

CSI RO has been conducting research on problems affecting cattle for many 
years and the results of this work have had a considerable impact on the industries. 
The Divisions of Animal Genetics, Animal Health, and Animal Physiology each con­
tribute to work on cattle at centres in Melbourne, Sydney, Bris bane, and Rockhampton . 
The Division of Entomology has a laboratory in Brisbane largely concerned with work 
on the cattle tick, and much of the work of the Division of Tropical Pastures in 
Brisbane and Townsville is directed towards the development of new pastures for 
the cattle-growing areas of the north. Similar work is being carried out by the 
Division of Land Research at Katherine in the Northern Territory and in the Kimber­
leys in Western Australia. Associated work on the handling and quality of beef is 
being done by the Division ol Food Preservation in Brisbane (see Food Processing). 

The annual expenditure of Commonwealth funds by CSI RO on cattle research 
is now about $1,850,000 and this is supplemented by some $800,000 from the Aust ra­
lian Meat Resea rch Committee Trust Fund, the Dairy Produce Resea rch Tru st 
Account, and other contributors. 

Several important diseases of cattle are being invest igated by the Division ol 
Animal Health . Because of the risk that diseases from other countries may ultimately 
be introduced into Australia, several virus diseases and protozoan tick-borne diseases, 
as yet unknown in this country, are being studied. Work on infectious diseases 
caused by bacteria and viruses is centred mainly at the Melbourne laboratory and 
that on cattle parasites and protozoan diseases at Brisbane. The Division ol Entomology 
at its Brisbane laboratory has also been concerned with the major problem of the 
cattle industry in northern Australia, the cattle tick . Its work on the tick is to be 
extended to cover a range of animal parasites in the new laboratory at lndooroopilly 
that will be shared with the Division of Animal Health. Brisbane is also the centre for 
the Division of Food Preservation's research on beef for which a new meat laboratory 
is being built at Cannon Hill. 

The work of the Division of Tropical Pastures on the selection of pasture plants 
for the northern areas of Australia is directly related to beef production. The Division 
has recently extended its work to the Townsville area and the main aim of a further 
new research station, which it is hoped will be established shortly near Mundubbera 
on land provided by the Queensland Government, is to study the pastures developed 
by the Division on a large scale and under typical cattle station grazing conditio ns. 
The Division is also extending its work on dairy production in the tropics and is 
establishing additional centres for research on tropical pastures for dairy purposes. 
Further work on Townsville lucerne by the Divisions of" Tropical Pastures and Land 
Research has clearly shown that it could be highly significant in the development 
of more intensive cattle production over a wide area of northern Australia. 

One of the major factors retarding the development of dairy and beef production 
in tropical regions has been the lack of breeds that combine adaptability to the 
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environment with efficiency of production. The Division of Animal Genetics is con­
tinuing with st udies of the physiology of heat tolerance in both beef and dairy breeds 
of cattle. Associated with thi s are the investigations of the Division of Animal 
Physiology on the nutrition and reproduction of beef cattle in hot climates. 

Breeding Dairy Cattle for Hot Climates 
European breeds of dairy cattle suffer some stress in the hotter parts of Australia 

and their milk production is lower than it is in the cooler dairying districts of the 
southern parts of the continent. Selection from crosses between British and Zebu 
cattle for ability to milk well under hot conditions has met with some success overseas, 
notably in the Ja maica Hope breed. Following this lead , a selection programme 
was started in 1962 with the cooperation of the N .S.W. Department of Agriculture 
and eight farmers at Wollongbar, near Lismore, using crosses between the Sahiwal 
and Sindhi Indian breeds and Jerseys. The bulls are kept at the CSI RO Field Station 
at Badgery's Creek, and artificial insemination is used to ensure that the progeny 
of each bull are we ll represented in each herd. The bulls finally selected were tested 
in a hot room at Badgery's Creek, and criteria for ability to regulate body temperature 
by sweat ing and to maintain appetite under heat stress were developed . 

Many of the first-cross cows were culled and the second-generation bulls with the 
best production background were selected for progeny testing at Wollongbar. The 
milk production of the quarter-bred Zebu calves born in 1963, in their first year in 
1966, seems likely to be satisfactory. Production differences between the female 
progeny of each bull are showing up sufficiently to allow selection of the best sire for 
breed ing yo ung bulls for further testing. The selected bulls will be used in 1968 but 
their progeny will not complete their first lactation until 1972.- Division of Animal 
Genetics. 

Tropical Grass Pastures for Beef Production 
With the combination of good summer rainfall and a high level of solar radiation 

there is considerable potential for pasture growth in north-eastern Australia. l n the 
search for suitable species for pastures for beef production Nandi setaria and Samford 
Rhodes grass have emerged as highly promising. D espite very low rainfall in both 
the seco nd and third years, annual liveweight gains have averaged 435 lb to the acre 
in an experiment with these grasses over the period 1963 to 1965 at Samford in 
so uth-eastern Queensland. Stocking rates varied between one and two beasts to the 
acre and all the pastures received annual dressings of nitrogen , phosphorus, and 
potass ium. On one setaria pasture where surplus summer growth was fed back 
to the cattle in winter, the ave rage liveweight gain was 500 lb annually at a stocking 
rate of two beasts to the acre. 

The results of these and other experiments suggest that still higher liveweight 
gains could be obtained in thi s environment with its 40-inch rainfall in an average 
seaso n. Proportionately greater production might be expected in areas with higher 
rainfall. Pastu re yields in e.xcess of 30,000 lb of dry matter to the acre have been 
obtained under these conditions. The conversion of grass to beef is thus inefficient 
compared with the conversion obtainable from pastures in temperate regions and this 
requires further investigation.- Division o( Tropical Pastures. 
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To1v11svi/le /ucem e pastures have been found to improve g reatly the rate of growth of yo 11111< cal/le 
at Ka1heri11e i11 the Norrhem Tcrrilory. These 21·-year-old Shor1/10rn steers were raised ji-0111 weaning 

on To11111sville /11 cer11e. 

Townsville Lucerne for Beef Production 

Early work on the development of intensive production of beef cattle at Katherine 
Research Station in the Northern Territory was concerned with the evaluation of 
forage species and of management systems for those species, in terms of the liveweight 
gain of store steers. This and associated work at Rodd 's Bay, Queensland , by the 
Division of Tropical Pastures established the potential value of Town svi lle lucerne 
(Stylosanthes humilis H.B. K.) in the summer-rainfall regions of tropical Australia 
receiving 30 inches of rain or more. 

At Katherine the work is now in its second stage and Townsville lucerne pas tures 
are being fitted into year-round fattening regimes for young cattle. In an experiment 
nearing completion, groups of weaners have been maintained on differen t combina­
tions of Townsvi lle lucerne a nd native pasture for the summer and winter months 
and are being carried to slaughter weight . The most significant result so far obtained 
is that loca l Shorthorn cattle , which on native pasture in this region do not normally 
reach slaughter weight until they are 5 to 6 years old, can be fattened on year-round 
Townsville lucerne pasture within 2 years of weaning. A group mainta ined on 
Townsvi lle lucerne at 3 acres per beast-equivalent per year from August 1963 ga ined 
weight at an average of 1 lb per head per day and were ready for slaughter at 2 ~ yea rs 
with an average liveweight of 967 lb.- Division of Land Research. 
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Resistance of Cattle to Tick Infection 
Resistance to tick infection occurs in many Asian cattle breeds and in some 

individuals of European breeds. The feeding mechanism of the tick is being examined 
as a part of a broad study of the factors involved in resistance. 

Blood cannot be obtained by the tick through mechanical damage of the host's 
blood vessels because they barely penetrate the skin . The blood is therefore obtained 
by haemorrhage into a large necrotic lesion formed in the skin below the tick's 
mouth-parts, which become embedded in a hardened secretion of saliva. 

Glass capillaries fitted over the mouth-parts stimulate ticks to produce a clear 
watery solution. Only a few microlitres are secreted, but if ticks are first given a 
subcuticular injection of pilocarpine, which stimulates saliva flow, larger amounts 
of a more dilute solution can be obtained. Apart from a variety of enzymes, amino 
acids, salts, and urea (that would not be likely to cause the feeding lesion), the secretion 
contains a number of pharmacologically active components. Three fractions of these 
components have been isolated by thin-layer chromatography. 

When five microlitres of the secretion are injected intradermally into cattle, 
simulating the action of the tick , an increase in capillary permeability occurs with 
consequent exudation of plasma into an area about 1 cm in diameter. A comparison 
with similar injections of histamine showed that five microlitres of the secretion are 
equivalent to at least half a microgram of histamine. The secretion is thus highly 
potent and must have a marked significance in the feeding mechanism of the tick, 
because it results in an immediate release of nutrients from the blood vessels before 
they are damaged in any other way. lt may also account for the development of the 
necrotic lesion as an inflammatory response by the host to the escape of plasma 
proteins.- Division of Entomology. 

Bovine Vibriosis 
Bovine vibriosis is a major cause of sterility and abortion in cattle and the objectives 

of current work are the improvement of diagnostic tests, and the development of a 
vaccine that would produce effective immunity under Australian conditions. 

An indirect haemagglutination test, using vaginal mucus antibody, has been 
developed as a diagnostic test. It seems to be about twice as accurate as the better­
known vaginal mucus agglutination test , but neither test is particularly sati sfactory 
in a large herd with a number of bulls, where breeding records of individual cows 
are not available. The emphasis of the research programme has therefore been 
directed to improving methods of isolation of Vibrio fetus , the causative organism, 
in culture from both cows and bulls in suspect herds. The results have proved satis­
factory with bulls in an experimental herd and the technique will now be evaluated in 
the field. 

Investigations leading to the development of a vaccine have been largely successful. 
Jn two successive seasons, subcutaneous vaccination with an experimental vaccine 
has produced a useful degree of immunity in treated cattle. A high proportion of the 
vaccinated animals did not succumb to subsequent challenge with Vibrio fetus and 
proved to be fertile. This investigation may now be extended into the field , although 
it will be difficult to obtain a clear evaluation under field conditions.-Division of 
Animal H ealth. 
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Distribution of IBR-IPV Virus Disease of Cattle 
The infectious bovine rhinotracheitis (I BR) - infectious pustular vulvovaginitis 

(I PY) virus was first iso lated in 1961 , from calves in Queensland infected with 
encephalitis and from Victorian dairy herds infected with IBR- IPV. Later studies 
of the virus and of the pathogenesis of the disease have greatly extended our knowledge 
of the distribution of virus in the infected animal. 

Following recove ry from the acute phase of infection , both cows and bulls experi­
mentall y infected with I BR- IPY virus may excrete the virus at irregular intervals. 
The virus is excreted from the nose and vagina of cows and from the preputial cavity 
of bull s, and is not associated in most instances with any clinical signs of di sease. 
Other evidence has been obtained of the variable nature of the clinical signs of infection 
by these viruses. The latest example of it s hitherto unknown role in animal di sease 
is the iso lation of the virus from an outbreak of bovine pink-eye or infectious kerato­
conjunctivitis. Thus it appears that this virus may also be responsible for at leas t 
so me cases of pink-eye. 

The di s tribution of the infection in Australian dairy and beef cattle herds has been 
investigated and so me 3500 se rum samples from cattle from all States of Australia , 
the Northern Territory, and the Territory of Papua- New Guinea have been tested 
for the presence of antibody to the I BR-IPV virus . Some 28 % of the serum samples 
have contained antibody. It is clear that the disease is present in every State and 
Territory, but previously has been unrecognized.- Division o/ Animal Health . 

Chemistry and Physics 

Because of the basic importance of chemistry and physics in most branches of applied 
science, resea rch on chemical and physical problems forms a considerable part of 
the work of many of the Divisions of CSI RO. In Division s that are concerned with 
particular industries, such as Forest Products, Textile Physics, and Coal Research , 
the programme includes work on the chemical and physical aspects of the materials 
and processes used in these industries. Other work may not be directly related to 
specific industrial problems, but is essential for extending knowledge of the physical 
and chemical properties of materials and for developing techniques to provide 
adequate basic information for the so lution of practical problems and the development 
of new industrial processes. 

In the group of Division s that form the Chemical Research Laboratories in 
Melbourne, most attention is directed to problems that are of particular importance 
to Australia and are unlikely to be investigated elsewhere. The Division of" Organic 
Chemistry is concerned la rgely with chemical substances that have potential uses 
because of their physiological activity. One of its continuing investigation s is a 
survey of drugs contained in native plants in Australia and New Guinea a nd the 
screening of these in collaboration with the U.S. National Institutes of Health and 
an American firm. Recently this work has been extended to the isolation and identi­
fication of substances of animal origin that show promise as selective pest control 
material s. Other work includes the synthesis of organic substances containing phos­
phorus, of anthelmintics, and of alkaloids with anti-tumour activity, and a search 
for organic compounds containing metals that are of potential importance in the 
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development of new methods for separating and purifying metals occurring in ores 
found in abundance in Australia. 

The Division of Chemical Physics is making advances of considerable importance 
to the whole of chemical science and technology through studies of the application 
of the techniques of physics to chemical problems. Much of its work is on materials 
in the crystalline state, and theoretical and experimental studies in X-ray diffraction 
and neutron diffraction have recently yielded new and significant information on 
structural detail s of solids. The work of the Division has also led to the development 
of several novel scientific instruments which have provided the basis for the growth 
of a substantial manufacturing activity in Australia , with considerable export potential ; 
these instruments are also manufactured overseas under licence. During the year, 
the Division moved to Clayton , where it is now housed in the David Rivett Laboratory, 
close to Monash University (see also page 21 ). 

The Division al Chemical Engineering is studying some of the basic operations 
used in chemical processing and the properties of materials of interest in chemical 
manufacturing. Other work includes investigations on the desalting of water and 
the processing of minerals . A different approach to the problem of desalting water 
is being taken by the Division of Physical Chemistry, where a process using ion-exchange 
resins in a novel way is being developed. The Division is also studying combustion 
phenomena in relation to the control of bush fires , methods for the control of evapora­
tion of water from storages, and the initiation of ice formation in clouds. Investiga­
tions of the properties of matter under very high pressures, of the behaviour of 
materials in the fluid and solid states, and of the mechanism of crystal growth are 
continuing. 

fn the Divisions of Mineral Chemistry and Applied Mineralogy many of the 
investigations, although primarily directed at problems of mineral utilization , are of 
interest to the chemical industry . .In the Division of Mineral Chemistry, for example, 
a variety of methods of chemical treatment of ores are being investigated. 

Research in various branches of physics is included in the work of the National 
Standards Laboratory, which was established in Sydney in 1938, of the Division of 
Radiophysics, also in Sydney, and of the Division of Tribophysics, which developed 
from the Lubricants and Bearings Section set up in Melbourne to investigate wartime 
problems in this field. The Division of Meteorological Physics was established more 
recently to undertake research on the basic phenomena occurring in the atmosphere 
and contributing to the development of weather patterns. 

The Divisions of Physics and Applied Physics, which together comprise the 
National Standards Laboratory, share the responsibility for establishing and maintain­
ing the Australian standards for the measurement of physical quantities, such as 
temperature , light, length , mass, time interval , electric current, and quantities derived 
from these. In both Divisions there is active research in areas of physics related to 
standards and to the development of improved methods of measurement, in order to 
meet modern demands for greater accuracy in industrial measurements. The research 
programme also includes work in fields of physics in which the techniques and 
equipment available in the Laboratory can be used to good advantage. Under the 
Weights and Measures (National Standards) Act 1960- 1964 the Laboratory must 
also undertake a wide range of precision calibrations and test work. 
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The Division of Tribophysics is investigating the properties of solids, especially 
metals, and, in particular, the properties of surfaces with the object of improving our 
understanding of the relations between the structures and properties of engineering 
materials. Investigations on the behaviour of metals, especially when deformed 
during manufacture or in use, are being made in the Physical Metallurgy Section, in 
conjunction with the Metallurgy Department of the University of Melbourne. 

The special concern of the Division of Meteorological Physics is the differences 
between weather patterns in the Northern and Southern Hemispheres. Much of its 
work has required the development of new techniques and instruments, several of 
which are now manufactured commercially, both for local use and for export. The 
Upper Atmosphere Section at Camden, N.S.W., is investigating phenomena in the 
upper atmosphere, particularly in the ionosphere, which is of importance in long­
distance radio communication. 

The work of the Division of Radiophysics in radio astronomy and in rain and 
cloud physics research has established it amongst the world 's leading research centres 
in both fields . With the support of grants from the National Aeronautics and Space 
Administration, U.S.A., the Division is studying radio sources within the Sun's 
galaxy as well as in distant galaxies and radio emission from the Sun itself. It operates 
the Australian National Radio Astronomy Observatory at Parkes and is collaborating 
with the Division of Physics in the establishment of the CSTRO Solar Observatory 
at Culgoora, in north-west New South Wales (see page 41). Experiments in cloud 
seeding and the exacting and difficult laboratory studies of the nature of the processes 
that lead to the formation of raindrops have progressed to the point where it is now 
possible to encourage the practical application of the results (see also page 18). 

Production of Diffraction Gratings 
The availability of precision diffraction gratings produced on the ruling engine 

developed and made in the Division of Chemical Physics has led to the production 
of Australian-made spectroscopic instruments which are used throughout the world. 
The demand for gratings is many times greater than can be supplied directly by the 
ruling engine, and a technique has been developed for making replica gratings in 
epoxy resin. 

Because of damage from mechanical abrasion and other factors, a grating can be 
copied only a limited number of times. It is now possible to make "second-generation" 
copies from these epoxy replicas, so that the original master ruling can be duplicated 
some hundreds of times. This process of copying from copies greatly extends the 
usefulness of the original ruling. The replicas are indistinguishable in optical per­
formance from the ruling from which they were copied. 

The same replication technique can be used to produce copies of other optical 
components, and is expected to make an important contribution to the rapidly 
increasing production of Australian spectroscopic instruments. 

In the ruling of a diffraction grating, accurately parallel , closely spaced grooves 
are made with a diamond tool which presses each individual groove in a film of pure 
aluminium deposited on a glass surface. Diamonds used on the ruling engine a re 
specially shaped and polished to produce grooves of the requisite shape, orientation, 
and surface finish. Some of the 6-inch gratings produced have 32,000 lines per inch, 
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so that the diamond tool must show no detectable deterioration during the ruling 
of over 200,000 grooves.-Division of Chemical Physics. 

Mixing of Viscous Fluids 
The mixing of highly viscous materials is a common industrial operation about 

which little information is available for economic design purposes. Using standard 
mixers, a study is being made of the effect of mixer speed, mixer size, and process 
material properties on the progress of mixing in a two-component system. For 
experimental convenience, aqueous methyl cellulose solutions are being mixed, and 
the concentration changes in the mixer are followed by a specially developed 
conductometric method . 

It has been found that relative rates of mixing are significantly affected by the 
total volume of materials charged to the mixer, by the blade speed, and by the 
rheological properties of the process material. Further experiments are being done 
to explain these effects in terms of material properties and to provide generalized 
conclusions for both small- and large-scale mixing equipment.-Division of Chemical 
Engineering. 

Apparatus developed in the 
Division of Chemical Engin­
eering for studying tire fimda­
mental physical and chemical 
processes involved in mass 
transfer fi'om bubbles of gas 
or drops of liquid to another 
phase. As tire bubble or drop 
rises up tire glass column its 
position and volume change 
are recorded simultaneously. 
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Atomic Absorption Spectroscopy 
Continuous advances made by the Division of Chemical Physics in the techniques 

of atomic absorption spectroscopy have resulted in an even wider acceptance of the 
atomic absorption methods of analysis that were first developed within the Division 
as a result of theoretical studies begun in 1953. Atomic absorption spectrophoto­
meters are now made under licence by firms in the United States of America (4), 
Britain (4), West Germany (I), Jtaly (l), and Australia. The instruments have been 
used for making rapid chemical analyses of high sensitivity in such diverse fields 
as mining, metallurgy, agriculture, physiology, medicine, chemistry, and geology. 
There has been a remarkable increase in the production of these instruments during 
the past year. About 2000 have been produced commercially since 1953, but the 
annual rate of production now exceeds IOOO instruments per year. The value of the 
Australian production of atomic absorption spectrophotometers exceeds $1 ,000,000 
per annum and more than 60 % of the output is exported.- Division ol Chemical 
Physics. 

Fuel Cell Battery for Small-scale Power Production 
CSl RO research on the theory and design of fuel cells has been concerned parti­

cularly with the possible production of cells operating on liquid fuels , and a cell 
designed to use methanol as fuel has been constructed and tested extensively. In earlier 
methanol fuel cells, the metallic catalyst essential for effective operation has been 
short-lived because of "poisoning". Catalysts of a new type capable of continuous 
operation for very long periods have been developed. 

A prototype battery of cells with a catalyst of this type is being constructed for the 
Postmaster-General's Department. A reliable unit for the production of power on a 
small scale is needed for the operation of telecommunication equipment in remote 
areas. For power production on the scale required, conventional power generating 
systems are relatively inefficient. Fuel cells show promise because of their relatively 
high efficiency and their ability to operate for long periods unattended. The proposed 
applications require a battery to provide an output of 50 to 100 W at selected voltages 
from 12 to 52 Y for at least 10,000 hours without attention.-Division ol Mineral 
Chemistry . 

The fuel a ll in course of 
del'elopment. 
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Bush-fire Prevention and Control 
The danger of bush fires can be reduced considerably if fuel on the forest floor 

in selected areas is burnt under conditions that ensure that the forest is not damaged. 
The cost of producing an adequate grid of spot fires by orthodox methods would 
be very high if large areas were to be covered. 

Controlled burning can now be done rapidly through the use of an air-dropped 
incendiary capsule. This has been developed in conjunction with the Western 
Australian Forests Department and tested in forests under the control of the Depart­
ment. It has been possible with one aircraft to treat areas of I 0,000 acres a day 
compared with about 1000 acres a day for a ground team. With this method, areas 
difficult of access on the ground can be treated readily and the speed of the operation 
allows maximum use to be made of restricted periods suitable for burning. 

To assist with controlled burning and with operations in fighting bush fires , a 
portable infrared detector for use from an aircraft has been designed. It is capable 
of locating fire fronts precisely in the presence of dense smoke. 

Bush fires are rarely intense if the forest fuel is moist, and it has been thought 
that the principal reason is that heat is absorbed in the evaporation of moisture. 
The real situation has been found to be more complicated. The presence of water 
leads to chemica l reactions that evolve less heat and produce more smoke than does 
complete combustion , and the rate of combustion is decreased, so that the flame 
produced is less intense than that from dry fuel. There is also evidence that water 
vapour alters the character of a flame in a way that reduces the amount of radiant 
heat emitted from it , so that there is less rapid drying of fuel ahead of the fire. These 
effects reinforce each other and account for the very pronounced influence of moisture 
on the severity of bush fires .-Division of Physical Chemistry . 

New Large Solar Telescope 
A new large solar telescope, designed by CSIRO scientists and engineers, has 

been installed at the CSIRO Solar Observatory, located at Culgoora (near Narrabri) 
in north-west New South Wales. This telescope is designed to photograph the fine 
structure of flares and various other solar features. lf its performance comes up to 
expectations, it will be capable of resolving details as small as 250 miles in diameter 
on the surface of the Sun, which is distant some 93 million miles from the Earth. 

The chief difficulty in observing fine detail on the Sun arises from turbulent 
currents of heated air in the Earth's atmosphere. As these image-spoiling currents 
are worst near the ground, the CS! RO telescope is mounted on a sturdy tower some 
50 feet high. The conventional dome can be a source of damaging thermal currents, 
and the new telescope is therefore provided with a canopy which can be fully retracted 
into the supporting structure when the telescope is in use . The telescope itself is of 
open lattice-work construction, so that it remains in full thermal equilibrium with 
the surrounding air. As a final aid to thermal control , all parts of the telescope 
directly exposed to the Sun's rays are cooled by an elaborate air system. 

The tower is unusual in that it consists of two independent towers, one inside the 
other. The inner tower carries the telescope, while the outer tower carries all parts 
of the main structure that might be subject to vibration due to wind or human 
movement. In this way the telescope itself is protected from vibrations that could 
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cause blurring of the solar image. The inner and outer towers are mounted on 
independent concrete foundations. 

In operation, the telescope is completely automatic. Even the decision to take 
an exposure at a particular instant is made by an electronic device that continuously 
monitors the image quality. - Division of Physics. 

The 11e ll' solar telescope at Culgoora, N.S. W. 

Obtuse-angled Wedges 
During the development of a new type of balance for the measurement of very 

high fluid pressures, some interesting and valuable properties of an obtuse-angled 
solid wedge in forceful contact with a solid plane have been predicted, and subse­
quently confirmed both mathematically and experimentally. If a wedge and a plane 
are pushed together, no permanent deformation occurs in either component, no 
matter how large the applied force, provided the angle between the plane and each 
face of the wedge is small enough. The limiting value of this angle depends on the 
properties of the materials . As the force is increased, the two components simply 
touch over an ever-increasing area, and recover completely to their original shape 
when the force is removed. The edge of the wedge may be as sharp as desired. For 
high-strength materials, the angle between the plane and each face of the wedge may 
be of the order of one degree. 
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A balance or lever with fulcrum bearings of this form is entirely proof against 
overloading, as far as the bearings are concerned. Other applications , which are 
being exploited in high-pressure apparatus, are to sealing rings and the bearing 
edges of various types of valves.-Division of Physics. 

Photoelectric Pyrometry 
The use of materials at very high temperatures, for example in jet engines, rockets, 

and ceramic fabrications has led to increased research into the physical and metal­
lurgical properties of materials at high temperatures. This has created a demand 
for an increase in accuracy of temperature measurement above !000°C. It has been 
met by the development of a new instrument capable of a tenfold increase in accuracy 
over existing equipment. 

The brightness of glowing bodies, above I 000°C, is used to measure their tempera­
tures with an instrument known as an optical pyrometer. Measurements on the present 
temperature scale above the freezing point of gold, 1063°C, are made using a visual 
optical pyrometer. This requires an observer to match the brightness of the body 
with that of a standard source. In the new instrument this match is carried out 
photoelectrically, and its calibration at 1063°C has been completed with an accuracy 
of ± 0 · 15 degC, compared with that of the visual pyrometer, ± I · 5 degC. Work is 
proceeding to extend the calibration of this new photoelectric instrument to higher 
temperatures.-Division of Physics. 

Opals 
Australia is the world 's major source of precious opals and a large proportion 

of our production is exported. The origin of the beautiful colours of the gems was a 
mystery until it was resolved recently during the course of work directed to another 
problem. Opal is a particular form of silica. Because of its importance as a ceramic 
material , the crystalline structure and origin of opaline silicas are being studied in 
cooperation with the Geology Department of the University of Adelaide. The first 
clue to the origin of the play of colours in precious opals came from electron micro­
scope photographs. These showed that the gem is composed of minute spherical 
particles of silica, remarkably regular in shape and size, packed together in precise 
arrays. The optical discontinuities between the spheres form a three-dimensional 
diffraction grating which splits white light into the colours of the spectrum. If the 
particles are small, the opals display only short wavelengths- violet, blue, and 
green- and it is necessary for their size to be about 3000 A to give red and the rest of 
the spectral colours. We can now understand how the quality of opal is related to 
its structure and is controlled by the regularity of size, shape, and packing of the 
spherical particles. Most potch or common opal shows no play of colours, although 
it , too, is made up from silica particles. Diffraction does not occur because the dis­
continuities are filled in , or because the particles are too small or too irregular in 
shape or size. 

The spheres of which opal is made up have been shown to be secondary colloidal 
particles formed by the aggregation of primary silica-sol particles. These have been 
produced in underground solutions concentrated by subsurface evaporation over 
many thousands of years. Jn the laboratory, the growth of the spheres can be acceler-
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ated by using pure so lutions and high temperature a nd a synthetic opal is produced 
within a period of a few weeks. The synthetic lacks many of the characteristic 
features of the natural sto ne but shows a similar play of colours. Although a n exact 
duplicate of the na tural ge m would be very difficult or imposs ible to prepare, an 
application has been made to secure patent rights over the process.- Divisions of 
Building Research, Tribophysics, and Applied Mineralogy. 

Radiation in Meteorology 
Radiation received from the Sun 1s important in relation to human activity and 

many other things, such as plant growth, weather and climate, evaporation from 
crops and reservoirs, and the design of buildings and a ir-conditioning plants. In 
its passage through the atmosphere , the energy from the Sun is modified and absorbed 
to varying degrees, sometimes in a surprising manner. The transmitted radiation 
that reaches the Earth's surface in the form of direct sunlight and diffuse sky radiation 
is being recorded contin uously and the recorded information is part of the basic 
material of the resea rch programme of the Division of Meteorological Phys ics. In 
conjunction with other observations it has many applications, a recent and rather 
unusual one bein g to the study of high-level winds . This arose from observations 
in 1963 when it was noted that on cloudless da ys there was a large increase in diffuse 
sky radiation. It was found that this could be attributed to the presence of large 
quan tities of fine dust in the atmosphere following the eruption of Mt. Agung in 
Bali. The effect was observable for two years and provided considerable information 
on high-level wind patterns. 

Detai led studies of the di st ribution of energy in the so lar spect rum are now being 
commenced, particular at tention being paid to those wavelengths in the visible and 
near infrared so important to the photosynthesis process in plants. Similar measure­
ments in the ultraviolet are planned to obtain better understanding of the modifying 
influences of dust, smoke, haze, and other particles held in suspension in the 
atmosphere .- Division of Meteorological Physics. 

Radio Sources and Quasi-stellar Objects 
One of the most important of the early projects undertaken with the 210-ft radio 

telescope at Parkes has been the preparation of the Parkes Catalogue of Radio 
Sources, a careful listing of the positions and intensity at three frequencies of so me 
2000 radio sources visible in the southern sk ies. Special attention has been given 
to the 700 brightest sources in this list. Over 300 of these have been identified, about 
two-thirds with familiar radio galaxies and roughly 100 with previously unrecogni zed 
quasi-stellar objects or "quasars". These are objects with one hundred times the 
energy output of the brightest galaxies a lready known, yet, because their images on 
photographic plates appear stellar, most are believed to have volumes one-millionth 
of that of a single galaxy. Their very high intrinsic luminosity makes them visible 
at distances up to ten times as far as those of the brightest galaxies and so provides 
an opportunity to study the Universe at greater di stances or, the equivalent of this, 
further back in its history. 

The 210-ft telescope has played an important role in research on these objects. 
Their extraordinary nature was realized three years ago when the position of the 
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radio source 3C273 was determined . The precision was suffici ent to provide certain 
identification with an object that appeared stellar and that was found by optical 
astronomers to have a red shift corresponding to a distance of so me 2000 million 
li ght years. This shift is due to the Doppler effect caused by the recession of this 
object as it takes part in the general expansion of the Universe. 

More recently one of the so urces listed in the Parkes Catalogue as "0!06 + 01" 
has been found to be the most di stant object at present known . Examination of the 
Pa lomar Sky Survey plates showed that its position coincides with a "blue star" , 
one of the characteristics of quasars being that their radiation contains more ultra­
vio let than light radiated by normal stars. Photoelect ric observations with the 
200-inch telescope at Palomar in February 1966 confirmed the ultraviolet excess. 
A. spectrogram obtained si nce then at Lick Observato ry established a record red shift 
for this object , which indicated it was receding at a velocity of 80 % of that of light 
at a di stance from the Earth of the order of 12,000 million light years. The light a nd 
radio waves now reaching us from thi s object have been tra\'elling for almost double 
the lifetime of the Earth, the Sun, a nd most of the stars within our own Galaxy.­
Division of Radiophysics. 

Highway Traffic Noise 
The noi se o f city ve hicular traffic is sufficiently widespread an d annoyi ng to lead 

to frequent complaints and so me precise knowledge of noise characte ri stics is req uired 
if problems relevant to the design of new roads a nd freeways are to be so lved . 

Vehicles pass a give n point a t random, at various speeds, and with various indivi­
dua l noi se levels. Many observations of actual traffic flows have been made a nd a 
computer programme has been prepared for calculating noi se levels at variou s 
di sta nces from roads for particular traffic flow pattern s. This has allowed a study of 
the effects of traffic density, variability in speed and noise leve l of individual vehicles, 
and varyi ng numbers of traffic lanes. A technique has been deve loped for taking a ll 
these factors into account in assess ing the annoyance resultin g from any traffic flow. 

This st udy has shown that roadside planting or slightly depressed highway levels 
may be very desirable. The reduction in noise level by these means might appear 
insufficien t to be of va lue but they may permit a doubling of the traffic density a nd 
could therefore be of considerable importance.- Division of Building Research. 

Studying hig /nvay traffic noise. 
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Crop Production 

Early work on crop production undertaken by CSI RO was developed in the labora­
tories and field stations of the Division of Plant industry and in smaller independent 
laboratories dealing with irrigation problems of the Murrumbidgee Irrigation Area at 
Griffith and with sultana and other horticultural crops at Merbein. Currently work 
on crops is undertaken by the Division of Plant Industry in centres at Canberra, 
Hobart, and Mareeba , the Horticultural Research Section (Adelaide and Merbein), 
the lrrigation Research Laboratory (Griffith), the Division of Land Research (Canberra, 
Katherine, Kununurra, and Darwin), the Division of Soils (Adelaide) , the Division 
of Entomology (Canberra and Sydney), and the Wheat Research Unit (Sydney). 

Considering the importance and diversity of crops grown in Australia, overall 
the expenditure by CSIRO on research in this area is not large, amounting to some 
$1 ,300,000 annually. A considerable proportion of this amount is derived from primary 
industry research funds; for example, the whole of the cost of the work of the 
Tobacco Research lnstitute at Mareeba ($190,000) is a charge on the Tobacco 
Industry Trust Account. 

The broad aim of CSIRO's work on crops is to increase their productivity and to 
extend the areas in which they may be grown. With crops that are already well 
established , work has been directed at the basic principles of plant production , of 
soil fertility, and of crop quality. Jn addition the Departments of Agriculture carry 
out extensive research on the crops grown within the various States. 

Much other work has been done by CSIRO on crop production in new areas and 
on crops, such as tobacco, that are relatively new in Australia and still present a 
variety of problems. Cotton is now being grown commercially at Kununurra on the 
Ord River as a result of pioneering work by the Division of Land Research, in colla­
boration with the Department of Agriculture of Western Australia . Other crops that 
have been shown to be well adapted to that area include grain sorghum, safflower, 
linseed , rape, and sugar-cane, while winter cereals such as oats and wheat have shown 
some promise. The Division is also investigating crops such as cotton and peanuts 
at Katherine and rice at Humpty Doo in the Northern Territory. 

In horticulture several laboratories are working to build up a detailed knowledge 
of the response of crops to environmental conditions. Irrigated horticultural crops, 
particularly grapes and citrus, are receiving attention in the Horticultural Research 
Section and in the Irrigation Research Laboratory , where the programme also includes 
work on cotton and rice. In Tasmania the Division of Plant industry is studying the 
physiology of apple fruits in relation to wastage in storage and in transport. Work 
that could lead to improved methods of control of orchard pests is being done in several 
centres by the Division of Entomology . 

Research in the Division of Plant Industry on field crops is directed largely at 
soil-fertility and weed problems in wheat-growing. Closely related work on wheat 
is in progress in the Division of Soils while problems on the quality of wheat and of 
flour products are being investigated by the Wheat Research Unit. 

Specific disease and quality problems in growing tobacco are being investigated 
by the Division of Plant Industry in Canberra and at the Tobacco Research Institute 
at Mareeba. 
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In addition much of the general research in CSlRO on plant problems and on 
soils and water has potential application to many of the problems of crop production. 

Wheat Yield Trends reflect Benefits of Medic Leys 
Some years ago examination of crop statistics in the South Australian wheat 

belt showed that there was a steady increase in average wheat yie lds in the period 
1896 to 194 l. The increases were attributed to better va ri eties, better cultural practice, 
wider use of superphosphate, a nd better pest and disease control. Further stud ies 
of the regions of Goyder, Yorke, a nd Light now show that during the years 1941 to 
1965 there have been dramatic yield increases in the portion of the wheat belt in 
which medics have become established. There is clearly defined subdivision of the 
hundreds into five types each with a characteristic yield trend. The significant features 
of these types and their distribution and yield trends are illustrated graphical ly. 
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Over the period 1941 to 1965 the increases in yield for types I, 111, and Y are 
quite large, ranging from 50 % to nearly I 00 % for types I and 111 in particular. On 
the other hand, the trends in types ll and IV are the same as they were 20 years ago 
and involve only small increases.- Division of Mathematical Statistics. 

Quality Assessment of Wheat on Single-grain Samples 
Every few years good Australian varieties of wheat beco me susceptible to di sease, 

particularly new races of rust , and must be replaced by resistant new varieties. 
Quality must be maintained too and the more precisely the quality for particular 
end uses can be specified for the plant breeder, the more readily will it be possible to 
produce new varieties suited to these needs. Currently work on thi s problem is 
directed to a study of the proteins of wheat. 

A new method has now been developed for the identification of the proteins in 
wheat , using only a single grain as a sample . It has the added advantage that the 
embryo need not be damaged , so that it can be used for further breeding work . The 
variation in quality between individual ears and grains of a given variety grown 
under particular conditions has been found to be very small , so the reliability of 
the method is high. 

Related wo rk includes a study of the effects of fatty substances present in the 
flour or added to it , a nd of the components of the flour and their baking behav io ur. 
- Wheat R esearch Unit. 

Crain l'arieties o( sorghu111 are 
highly productil'e under irriga­
tion at the Kimberley Research 
Station on the Ord Rirer . In 
t1110 har vests in 1965, y ields of 
up to 12,000 lb of g rain to the 
acre 111ere recorded. 
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Cotton-Sorghum Rotations for the Ord River Area 
Cotton is the principal commercial crop of the Ord River irrigation area. In the 

search for possible alternatives, recent investigations at the Kimberley Research 
Station have demonstrated the potential of both the grain and forage types of sorghum . 
Under the climatic conditions of the north of Western Australia, with hot summers 
and relatively warm winters, irrigated sorghum grows all the year round , though more 
slowly in the winter months than in the summer. It should thus be possible to take 
several harvests each year. 

In 1965 an experiment was carried out with grain and forage varieties under a 
range of nitrogen fertilizer levels. The crops were sown in January, and by the end 
of September two harvests had been taken from the grain varieties and three from 
the forage varieties, which yielded up to 27,000 lb of dry matter to the acre. From 
the grain varieties, the highest yield was 12,000 lb of grain to the acre, of which 
two-thirds came from the first harvest in April- May and one-third from the second 
harvest in September. Further experiments on varieties, time of sowing, nitrogen 
fertilizer requirements, and spacing are in progress, particularly with grain sorghum. 
Should the crop prove economic, and if promising outlets can be developed , the 
timing of cultural operations would fit in with those of cotton, and rotation s of 
cotton and sorghum would then be possible.-Division of Land Research. 

Ord River Cotton responds to Nitrogen Fertilizers 
The response of cotton to fertilizers has been studied for many years at the 

Kimberley Research Station on the Ord River, but potential yields from added nitrogen 
could not be fully explored because satisfactory insect control was not feasible. Now 
that more efficient insect control is possible it has been found during the 1964/65 
season that cotton lint yields on three-year-old land increa sed with the amount of 
nitrogen applied up to the highest rate, which was equivalent to 400 lb of nitrogen 
or 17 cwt of sulphate of ammonia per acre. In spite of an estimated 20 % loss clue to 
boll rot, yields of the order of 1100 lb of lint to the acre were obtained. 

Detailed studies of soil and plant have shown that the increase in yield per unit 
amount of nitrogen applied decreased with increase in nitrogen application but the 
losses of the fertilizer in the soil- plant system were low and the decreased response 
was mainly due to smaller rates of uptake at higher applications. These results 
indicate that an unexpectedly high ceiling yield of lint may be attainable.- Division 
of Land Research. 

Cotton-growing in South-eastern Australia 
Cotton-growing has now spread from central Queensland to irrigated areas 

throughout the Commonwealth and every endeavour is being made to establish the 
crop on the Murray-Murrumbidgee river system, where there is a large irrigated area 
to develop. The yield of cotton in the region is limited by climate, particularly by the 
length of growing season and the mean summer temperature. Even more important 
are limitations on the entry of sufficient water into the soil during the summer growing 
period. 

Much technical knowledge is now available to aid the development of a cotton­
growing industry in the area. U sing suitable cultural methods, satisfactory yields 
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Apparatus used in the Irriga­
tion Research Laboratory, 
Griffith, to make simultaneous 
measurements of ivater poten­
tials in plant and soil , and 
transpiration rate, in experi­
rnents 0 11 the loss of water 
ji-0 111 CO llOll pla111s. 

have been obtained with ex1st111g varieties but there are indications that it will 
prove possible to breed new varieties better adapted to the short growing season. 
A breed ing progra mme with thi s end in view has been started . Early sowing and close 
spacing have been found to be important factors in the production of high yields of 
fibre with desirable characteristics. Even the most stubborn of the Riverina soil 
types have bee n improved for cotton-growing by heavy application of gypsum combined 
with suitable fertilizer dressings.-lrrigation Research Laboratory. 

Toxins produced by Rotting Plant Residues 
Where wheat stubble is left either lying on the surface or partially incorporated 

into the top few inches of soil , subsequent yields of cereals are decreased. These 
decreases in yield are not always due to tie-up of nitrogen; substances toxic to plant 
growth produced by the rotting residues may often be the cause. 

Straw rotted for short periods of 2-6 days by moistening with water containing 
so il microflora and extracted with cold water has been found to produce the most 
toxic substances. This was determined by bioassay using wheat and oat plants grown 
under sterile conditions. The most noticeable effect was on the roots, which were 
markedly stunted, usually growing to no more than 1 or 2 cm in length during a 
21-day growing period. Straw that had been subject to climatic conditions favourable 
to rotting prior to testing did not produce any toxic effects. However, the effect 
found under these conditions may not be as apparent or even significant in so il 
beca use of the possibility of absorption and rapid breakdown of the toxin s. Work 
is therefore proceeding to evaluate the effect in soil.- Dil'ision of Soils . 
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Salt Tolerance of Crop Plants assessed at Seedling Stage 
Leaching and improvement of dra inage will lower the concentration of sa lt in a 

sa lt-affected soil but complete removal of the sa lt may not a lways be possi ble. The 
la nd could st ill be used, however, if sufficient sa lt-tolerant va rieti es of crop plants 
were ava il a ble. In studies of the physiology of salt to lerance in plants the comparative 
tolerance of different varieties of the same species has been determined by the 
accepted method of growing seedlings under conditions of high salt concentration 
and recording survival over a six-day period. Jt has now been found that it may be 
possible to accelerate these tests by a new method . The uptake of chloride and sodium 
ions in a seed ling when grown under conditions of high salt concentration is a n index 
of its salt tolerance, low ion uptake indicating high salt tolerance. The uptake can 
be measured over very short periods with the help of radioact ive tracers a nd this 
leads to an appreciable savi ng in time even when allowance is m ade for the preparation 
a nd sta ndardizat ion of radioactive solutions. 

The importance of salt tolerance has been further emphasized by studies of salt 
redi stributi o n during the dry conditions experienced in the Murrumbidgee Irri gation 
Area last year. It was fou nd that whilst there was no accumulation of salt on frequently 
irrigated pl ots, sa lt concentration increased in the root zone of pasture plots subject 
to periods of water stress such as shortage of irrigatio n water.- Irrigation Research 
Laboratory . 

Nematode (Eelworm) Control 
Surveys in A ustra lia of crops such as cereals, citrus , vines , vegeta bles, bana nas, 

and tobacco have revealed clear evidence of major nematode (eelworm) attacks that 
have a serio us effect on yields. Just as important, too, are chronic insidious losses of 
10-20 % in a lmost a ll growin g crops. Experimental studies have shown that the control 
of plant nematodes by chemical treatment of the soil a nd by breeding, selecting, and 
introducing res istant strains of crop plants has led to increased yields. 

Long-term trial s have been begun to determine the most satisfacto ry root-stocks for 
sultana and peach production in Australian soils that a re infested with the root knot 
nematode (Meloidogyne javanica). Particular attention is being paid to the facto rs 
that influence the ability of nematodes to invade the host plant root , to the mechanism 
of orientation and penetration , and to the structure of organs in the nematode that 
are associated with the secretion of active substances. There is evidence that the root 
knot nematode secretes growth-regulating substances and that the plant root exudes 
substances which stimulate the secretion of specific enzymes from the nematode 
larvae. These studies on the complex relationship that exists between the nematode 
a nd host plant tissues, causing the formation of gia nt cells and ga ll s, should lead 
to better understanding and control of nematode infections.- Horticu/tura/ Research 
Section. 

Pruning Level regulates Sultana Yields 
The percentage of fruitful buds on sultana canes can readily be estimated prior 

to pruning. As a result of recent work at Merbein it is now possible to defi ne the 
limits within which yield can be regula ted by adju sti ng the number of fruitful buds 
left by diffe rent levels of pruning. 
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In a 14-year experiment yield increased evenly with the retention of more canes 
in the range of three to eight canes and in a 4-year experiment in the range of six to 
twelve canes. The least heavily pruned vines maintained their superior yield thro L1ghout 
the course of both experiments, indicating the absence of a cumulative effect. Yield 
was not directly proportional to number of canes per vine; three-cane vines yielded 
nearly two-thirds as much as eight-cane vines; and six-cane vines more than three­
quarters as much as twelve-cane vines. 

For most years of the ex periment the average bunch weight did not change 
greatly from season to season a nd differences in yield were mainly due to differences 
in bunch number. But in some seasons bunch weight, which ca nnot be allowed for 
in pruning, varied considerably a nd this had a large effect on yield. 

In these experiments there was no evidence of overcropping with yields up to 
14~ tons of fresh fruit per acre. There appears to be no reason why appropriate 
pri.;ning should not make yields of thi s order (or possibly higher) the objective every 
yea r. Maximum yields will, of course, be obtained only in years when both bunch 
number and bunch weight are at their best.-Horticu/tura/ Research Section. 

Water Stress and Fruit Set in Sultanas 
Poor fruit set of sultana vines in the Murray Valley has often been attributed to 

excessively high temperatures around flowering time, but it now a ppears from experi­
ments with small fruiting vines grown in pots that water stress is a more importa nt 
factor than high temperat ures on their own. 

No significant differences in fruit set have been found when potted vines a re 
grown in controlled environments combining day temperat ures between 21 °C and 
30°C with night temperatures between 19°C and 25°C. Periods as long as 3 days 
with maximum temperatures above 35°C at flowering or I week after flowering did 
not reduce fruit set if a mple water was available. On the other hand, 3-day period s 
of water stress imposed at flowering, or I, 2, or 4 weeks after flowering, significa ntly 
reduced fruit set. There was no effect on fruit set of a similar period of water st ress 
imposed 6 weeks after flowering.-Horticu/tura/ Research Section. 

Protein as well as Starch Synthesized in Chloroplasts 
Chloroplasts, the chlorophyll-bearing bodies of leaf cells, have now been shown 

to perform important functions vital to plant growth besides the long-recognized 
function of photosynthesis. It has now been recognized that a major portion of leaf 
protein is synthesized in the chloroplasts. The detail ed biochemical reaction s involved 
in this process have been studied with preparations of chloroplasts isolated from 
leaves. Furthermore, nucleic acids, the chemical regulators of many aspects of 
pla nt metabolism, have a lso been found to be synthesized in the chloroplasts. The 
chemical energy needed for both these processes is derived directly from photo­
synthesis.-Division o.l Plant Industry . 

Causes of Storage Disorders in Export Fruit 
Handling, transport, and storage make up 80 % of the to tal production cost of 

export fruit up to the time it is loaded on the ship. The cost of actually growing the 
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fruit is only 20 % of the total. Fruit losses in the post-harvest period not only reduce 
the grower's return but also depress the value of sound fruit on the market. Some of 
the factors that determine post-harvest behaviour of fruit are therefore being studied. 

Small cell size and high phosphorus level in the fruit have been found to be 
important factors checking breakdown in storage, but high nitrogen levels may be 
harmful. Susceptibility to bitter pit in apples, which can cause serious losses in the 
post-harvest period , has been shown to be related to calcium nutrition. The effective­
ness of calcium treatments can be increased by the addition of small amounts of 
organic compounds which themselves do not control bitter pit.- Division of Plant 
Industry. 

Blue Mould Resistance in Tobacco Plants 
Blue mould di sease causes se rious losses to the tobacco industry. Breeding for 

resistance to infection by the disease has been handicapped in the past by the fact that 
plants of new selections must be subjected directly to general infection and may not 
then be available for further breeding even if they are only slightly susceptible to blue 
mould. Potentially useful material might then be lost. 

Rapid production of necrotic lesions (a local zone of dead cells) is an importa nt 
reaction to infection and it has now been found that the incidence of necrosis is 
highest in the plants that are most susceptible to blue mould . This may well form 
the basis of a new technique for determining the resistance rating of new types, with 
the advantage that if it is sat isfactory they will still be available for further breeding. 
In this technique small di sks about I cm in diameter are punched from a leaf and used 
for the necrotic lesion test, without significant damage to the plant itself. 

It has been found that the necrotic cells are not usually penetrated by the mould , 
which suggests that a substance poisonous to the fungu s may be present. This obser­
vation is being followed up because it might have future practical applications. ­
Division of Plant Industry . 

Engineering 

In the establishment of its engineering and other manufacturing industries Australia 
has drawn extensively on overseas experience. Such imported technology will no doubt 
continue to play a significant part in our industrial development but it is important 
that our dependence upon it should not become too great. There are many problems 
that are unique to Australia or that are of special importance to local industries. 
Further, if Australia is to become a substantial exporter of manufactured goods it 
must exploit its potential to develop new products and to devi se new, improved , or 
cheaper methods of manufacture. There is therefore a pressing need for more 
research in the various fields of engineering to be undertaken by both government 
and industry. 

A large part of the engineering research in CS! RO is concerned with problems 
directly related to the industries with which various Divisions are associated, such as 
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the Divisions of Forest Products and Building Research in Melbourne (see Timber 
and Building), the Divisions of Dairy Research (Melbourne) and Food Preservation 
(Sydney) (see Food Process ing) , the Division of Coal Research in Sydney (see Minerals 
a nd Mineral Process ing), a nd the Division of Chemical Engineering in Melbourne 
(see Chemistry and Physics). The Divisions of the Woof Research Laboratories in 
Sydney, Melbourne, and Geelong are similarly engaged in engineering resea rch for 
the wool textile indust ries (see Wool Textiles). 

The resea rch activities of the Divisions of Physics and Applied Physics, which 
together make up the National Standards Laboratory in Sydney, have wider application 
a nd are of concern to most of the ma nufacturing industries . Other laboratories 
engaged in specia li zed fie ld s of engineering research are the Divisions of Tribophysics 
a nd Mechanical Engineering a nd the Physical Metallurgy Section and Soil Mechanics 
Section, all of which a re in Melbourne. 

The req uirements of industry for greater precision in measurement are continually 
extending . It is the function of the National Standards laboratory to maintain the 
Australian standards for the measurement of length, mass, time interval, temperature, 
electric current, li ght, and quantities deri ved from these. To meet the needs for 
greater accuracy the two Divisions in the Laboratory undertake research on improved 
methods a nd equipment for precise measurement. Much of the calibration work 
that the La boratory undertakes under the Weights and Measures (National Standards) 
Act 1960- 1964 is concerned with the examination of standards of high precision 
that are used in other laborato ries as working standards for the calibration of indus­
trial measuring equipment. Most of these laboratories are registered with the National 
Association of Testing Authorities. The work of the Laboratory also includes 
investigations on the machining of metals and on methods for assessing machinability. 
Another substantial progra mme of research is associated with the geometric a nalysis 
of engineering designs and with studies on the dimension variability associated with 
producti o n processes. A comprehensive account of developments in geometric 
analysis has been published recently in book form . 

The Division of Mechanical Engineering is engaged on research in a number of 
fields that are of special importance in Australia , such as refrigeration and air­
conditioning, automatic control equipment, the use of energy from the Sun , a nd the 
development of improved agricultural machinery. The work of the Division of 
Tribophysics on the relation between structure and properties of material s is he lping 
to provide a more rational basis for the specificatio n and production of engineering 
material s. Resea rch in the Physical Metallurgy Section is concentrated on certain 
as pects of the behaviour of metals, especially during the deformation that occurs 
in fabrication or in use . 

Probl ems of importance in civil engineering are being investigated in the Soil 
M echanics Section . It is concerned particularly with the load-bearing properties of 
soils and the changes that occur with movement of water within soi ls. The behaviour 
of soils beneath paved areas such as roads and a irfields is of particula r importance 
in Australia and the Section has recently co llaborated with resea rch in stitutions 
overseas in preparing and publishing a comprehen sive review of ex isting knowledge 
on this subject. 
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Vibration Measurement by Interferometry 
It is often possible to preve nt vibration from interfering with the operation of 

equipment by iso lati ng it on a suita ble mounting, or the vibra ti on source can itself 
be mounted so that vibration is not transmitted to surrounding equipmen t. To 
design for effective isolation it is necessa ry to obtain precise information on the 
vibration. This can be done by attaching vibration transducers to the vibrating 
objects so that the motion produces electrical signals having the same characteristics 
as the vibration. 

The relation between the elect rica l signa ls and the vibration causing the signals 
is found by calib rating the transducer on a vi brati ng table which can be adjusted to 
give vib rations with known characterist ics. This method is not satisfactory when 
the range of movement in a vibration is very small , and a new method that makes 
use of optical interferomet ry has been developed. ]f one of the surfaces in an inter­
ferometer is made to oscillate, the interference fringes will oscillate in the field of 
view, and the number of fringes passing a refe rence point can be used to measure the 
displacement of the moving surface, one fringe corresponding to a bout I 0-millionths 
of a n inch . These fringes can be detected with a photocell a nd counted electronically 
as the surface travels from one end of its motion to the other. 

This method is being applied to the calibration of vibration transducers. A 
further study of the theory has shown how the oscillatory displacement can be 
measured without counting the individual fringes. Instead, a harmonic component 
of the electrical signal from the photocell is observed , and amplitude fluctuations 
in thi s component are used as a n alternative measure of the vibratory displacement. ­
Division of Applied Physics. 

Quick-stop Metal Cutting Tool 
The development of a technique to obtain the information req uired is often the 

most difficult part of a research problem. In metal cutting research, " quick-stop" 
tools are used to "freeze" the high-speed cutting action to a llow the area at the chip 
root, called the shear zone, to be st udied . This zone is a sma ll deformed region 
that extends from the tool point to the work su rface. Kn owledge of what occurs 
in this zone is necessary for better understanding of the mechanism of metal cutting 
a nd better control of production machining. 

The cutting action is " frozen " by accelerating the tool ra pidly to a velocity 
greater than the cutting velocity and ejecting it from the cutting region. Since the 
deformation producing the chip continues as long as the tool and workpiece are in 
contact, the ejection time must be as short as possible if the "frozen" chip is to be 
representative of steady-sta te cutting at high speed. 

A new quick-stop tool has now been developed. It has a tool block that is driven 
from its holder by a sma ll explosive charge, detonated at will by an electrical fuse. 
While cutting, the tool block is held firmly in position by a hardened shear pin , 
which is broken when the charge is detonated. Ejection times of only a few micro­
seconds have been achieved. The use of this eq uipment has already given information 
on conditions in the shear zo ne that co uld not be obtained with conventional 
quick-stop devices .-Division of Applied Physics. 
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Switched-bed Regenerative Cooling 
Living conditions in the north of Australia can be greatly improved by comfort­

cooling of hou ses. Although simple evaporative cooling systems can be used in regions 
of low summer humidity, they fail to bring relief in the more humid areas. The 
available alternative, refrigerated cooling, is usually too expensive to operate because 
of high local electricity costs. 

A form of indirect evaporative cooling that offers a possible solution to the 
problem is being developed. It uses a precooled bed of crushed rock as a heat 
exchanger to cool the incoming air supply to a house. Simultaneously, the temperature 
of a second identical rock bed is reduced by passing through it evaporatively cooled 
exhaust air from the house. At predetermined intervals the functions of the two beds 
are automatically interchanged, so that a continuous supply of cool fresh air is 
provided. The electricity consumption is comparable with that of direct evaporative 
cooling, but the humidity of the air supplied is very much lower. Compared with a 
refrigerated cooling system , the running costs are reduced by 80-90 %, while the 
proportion of fresh air in the supply is greatly increased. 

A full-scale prototype system has been undergoing laboratory tests, with encourag­
ing results. The system will be operated under more arduous field conditions in trial 
installation s to be made in selected tropical areas.- Division a{ Mechanical Engineering. 

Fouling of Water-cooled Condensers 
The water-cooled condenser is an essential component of most refrigeration and 

air-conditioning systems of any size. In use, suspended sol ids from the circulating 
water tend to be deposited in the condenser and scale accumulates on the heat transfer 
surfaces. Both forms of fouling cause serious deterioration in condenser performance. 

In deciding on the size of condenser to use in a system , it is customary to use an 
arbitrary "fouling factor" to ensure that adequate performance is maintained over 
an extended period. Little or no informatio n has been available on appropriate 
values for this factor in different localities, and it has now been investigated in 
several capital cities. 

The results have emphasized the importance of correct system design and main­
tenance. Without regular cleaning, condensers tend to silt up at a rate that depends 
on the design of the water passages and the cleanliness of the water supply. An 
appreciable proportion of water that is recirculated through a cooling tower must be 
continuously run to waste, as otherwise the increasing salt concentration that occurs 
even with a comparatively pure water supply will rapidly lead to scale formation. 
The fouling factor normally used is then quite inadequate. These findings will a llow 
a sounder approach to condenser design and use, leading to improved performance, 
higher operating efficiency, and reduced power consumption in air-conditioning 
systems.-Division of Mechanical Engineering. 

Microwave Reflectometer 
Jn radar installations and microwave links , the microwave energy is usual ly 

transmitted along waveguides, which are smooth rectangular metal tubes of uniform 
size. Any sudden change in shape or cross-section reflects some of the energy back 
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towards its starting-point. The need to remove reflections is even more important 
in the preci se microwave standard measuring equipment being developed in the 
National Standards Laboratory. 

Recently a new method for locating and measuring the cha racteri stics of reflections 
in waveguide and transmission line apparatus has been developed. The measurements 
are recorded automatically on punched paper tape and processed by one of the 
computers in the CS! RO network . One of the advantages of the method is that 
unavoidable reflections in the measuring equipment itself are cancelled out so that 
very minute reflections in the waveguide can be observed. Discontinuities that reflect 
as little as one hundred-millionth of the transmitted energy can now be located and 
measured.- Division of' Applied Physics. 

Engineering Evaluation of Terrain 
Research on the description , class ification , and evaluation of terrain for engineer­

ing purposes was begun in 1962 and methodological studies have been carried out 
in the Mt. Isa-Dajarra area of north-western Queensland , the Tipperary area of 
Northern Territory, and the Leichhardt- Gilbert area of northern Queensland . 
Considerable progress has been made in the development of a method to obtain 
quantitative data concerning the physiography, geology, and soils of large areas of 
country. This can be used to assess such information as a preferred line of route for 
road construction , the location and nature of earthen materials for use in road and 
earth dam co nstruction , and the nature of terrain for movement of vehicles . 

Considera ble interest has been expressed by Army authorities in the ABCA 
countries (the United States of America, Britain , Canada, and Australia) in the 
CS! RO approach to engineering terrain evaluation as a mean s of assessing problems 
of military communication and the movement of vehicles. A meeting of the ABCA 
Armies' Quadripartite Standing Working Group on Ground Mobility in Kingston , 
Canada, in August 1965 recommended that a joint exercise be held in northern 
Queensland in 1968 to integrate and test the terrain description and class ification 
systems of the four member countries . The exercise would provide a unique oppor­
tunity to test all available concepts and procedures for the engineering evaluation 
of terrain , for civil as well as military purposes.- Soi/ Mechanics Section. 

Moisture Conditions beneath Road Pavements 
The design of road pavements is often based on the use of a value for the load­

bearing capacity of the soil in its weakest condition , that is, when it is fully saturated 
with water. Many of the new road systems in Australia are being built in semi-arid 
areas where the clay soils rarely , if ever, become fully saturated. In these areas it would 
seem to be justified to adopt a design approach based on the higher strength properties 
of an unsaturated clay. This would result in considerable savings in road costs, as it 
would be possible to reduce the thickness of pavement required . Empirical design 
methods based on this concept have been in use in Australia for some time, but little 
quantitative information has been available on seasonal changes in moisture conditions 
in the soil or on the moisture movement that may take place in the soil as a result 
of sealing the road surface. 

Another important factor in the design of foundation s for engineering structures 
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such as roads and buildings is the expansive properties of many Australian clay 
soils. These soils expand considerably when wet and contract on drying. Foundation 
movement occurs because of seasonal influences or after the surface has been covered 
by roads or buildings. If this movement is excessive the structure may be damaged. 

The mechanisms of soil moisture movement involved in both these aspects of the 
use of soil as an engineering material have not been fully understood and an Australia­
wide study of moisture conditions in pavement subgrades has been in progress over 
the past five years in collaboration with the State road authorities. The results of this 
project and those of similar projects overseas were reviewed in a Symposium-in-Print 
conducted in April 1965. The Symposium has been published as a 265-page book 
entitled "Moisture Equilibria and Moisture Changes in Soils beneath Covered 
Areas". It includes a review of the present status of engineering knowledge of the 
principles of water movement in so ils, so ii moisture measurement techniques, and 
the methods of prediction of moisture changes in soils beneath covered areas.­
Soi/ Mechanics Section. 

Entomology 

Dramatic increases in food production followed the introduction of organic chemical 
insecticides in the early 1940s and today there is scarcely an agricultural commodity 
that does not benefit from their use at some stage. These new insecticides have also 
been of immense help in the control of some livestock pests and di seases, and there 
is little doubt that world food problems could well be approaching disaster point 
at the present time but for their availability and use. 

At first the benefits of the new insecticides seemed overwhelmingly in their favour, 
but difficulties gradually became apparent. The use of insecticides does not normally 
result in permanent lowering of pest numbers and recurrent applications are usually 
necessary, often several during the course of one season. Insect populations have 
evolved that are not killed by economic doses of some of the new chemicals and 
a struggle has developed between the chemists synthesizing new compounds and the 
insect populations that develop tolerance to the compounds. Then again, few of the 
insect poisons are selective. Most of them kill both pests and their natural enemies 
indiscriminately, and the balance between these may be so altered that a pest popula­
tion is increased rather than diminished . Finally, the effects of many of these 
materials persist and extend far beyond the immediate pest-crop complex treated, 
and residues find their way into food, clothing, animals, and the human body. Carried 
from one locality to another by air currents, water run-off, or living organisms, 
pesticides have often travelled great distances. The potential effect of persistent 
toxic pesticides on human health and on the balance of biological systems has been 
causing increasing concern. 

It is highly unlikely that it will ever be sensible to eliminate entirely the use of 
chemical insecticides. The search will continue for new, more highly selective 
materials that will kill insect pests without being unduly harmful to non-target 
organisms in the environment. 

----, 
i 
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There are other potentially valuable means of insect control that do not involve 
the use of conventional insecticides. Many of these are not new. For example the 
strategic timing of planting and harvesting to minimize insect damage, rotations 
with inhospitable crops, field hygiene such as clean fallowing to remove sources of 
reinfection, the introduction of parasites and predators of the pest, and the selection 
and use of resi stant varieties of plants and animals are but some of the well-established 
methods. Newer approaches include the release of sterile insects into a population 
to reduce effective matings, the use of insect hormones and pathogens, and exploiting 
the effect of substances such as the sex-attractants and alarm and defence materials 
that are known as pheromones. Each of these methods is likely to be specially 
valuable for a specific pest. Often the methods may be combined with each other or 
with the use of insecticides to achieve better control. 

This concept of pest control has been inherent in the research programme of the 
Division al Entomology since its inception and it has recently been given increased 
emphasis. It may be regarded as "pest management", since it leads to the intelligent 
manipulation of nature, without harming beneficial species, to reduce the numbers 
in a population to a level where it can cause little or no economic loss. 

Developments in pest management are likely to occur more slowly than in 
insecticides since detailed knowledge of the biology and physical environment of 
each pest is required; this knowledge can be gained only through research extending 
over long periods. There is an urgent need for the research effort in this field to be 
increased. 
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Insect Vectors of Livestock Disease 
The spread of infectious livestock diseases across Asia during the last 10 years 

has been of concern to all those associated with disease control because of the increased 
risk of their introduction into Australia. Some of these exotic diseases are transmitted 
by insect vectors but little was known about the blood-sucking insects attacking 
stock in Australia before investigations were commenced at the McMaster Laboratory 
in 1962. 

The initial work has been limited to the small blood-sucking midges of the genus 
Cu/icoides , a group of insects that is known to include the vectors of blue tongue in 
sheep in South Africa and the United States of America. Various parts of south­
eastern Australia have been surveyed to determine which species of midges are 
present, where they breed , and which of them bite stock. With this information it 
should be possible to assess the risk of establishment of a vector-borne disease, to 
determine the probable manner of its spread, and to devise measures appropriate 
for the control of midges. 

The results of this work found use in the emergency that arose in December 1965 
in Queensland, when bull semen was illegally brought into Australia and used to 
inseminate cows. The McMaster Laboratory research group was consulted and a 
decision was taken by the appropriate authorities that the risk was such that cattle 
on the primary and surrounding properties should be slaughtered. The group then 
took the responsibility for a programme of midge control in the district. With prompt 
assistance from local entomologists a team was operating within 48 hours in co­
operation with an army malarial control unit, and the resting-places of midges around 
creeks were treated with insecticides. Much that was learnt of the organization of 
such emergency operations may prove invaluable in the future.-Division of' Animal 
Health. 

Biological Control of Lantana 
Introduced insects have been used with spectacular success for the control of 

lantana in Hawaii, where it is a serious pest just as it is in New South Wales and 
Queensland. Before similar insects can be introduced into Australia it will be necessary 
to investigate in detail the range of plants, particularly those of economic importance, 
that might be attacked by the insect in its new environment. Arrangements have 
therefore been made in Hawaii to interplant lantana that is infested with the controlling 
insects with some 60 species of plants that are of economic importance in Australia . 
If none of these is attacked, steps will be taken to import the insects into Australia. 
Meantime much useful information about the host specificity of the insects is being 
obtained . 

In the past, tests such as these have been carried out by confining the insects in 
the presence of the plants to be tested without any other source of food. Any evidence 
of feeding on useful plants, native or introduced, was sufficient to eliminate the insect 
from the list of possible introductions. Tests of this type have generally been con­
sidered too artificial and they suffer from the disadvantage that a starved insect often 
acts abnormally under confined conditions. Furthermore, an insect is often too rare 
or inconspicuous in its native environment to allow any useful testing to be done 
there. These tests in Hawaii are much more realistic and represent a useful advance 
in technique.-Division of' Entomo/ogr. 
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Stink Bug Secretions 
The secretions used by some insects as a defence against predators have remained 

effective over the very long periods of time involved in their evolution and a study 
of them may have relevance to the problem of development of resistance to insecticides 
by a n insect. The secretions can act either as odorous repellants or contact irritants 
a nd poisons. Ma ny are obnoxious a nd a few are dangerous to man. 

The defensive secretion s produced by stink bugs, such as the green vegetable bug, 
the bron ze orange bug, and other plant-sucking insects belonging to the Hemiptera , 
have been studied. Anatomical detail s have been obtained of the glands that produce 
the secretions and of the sacs in which the materials are stored. The apparatus of 
ejection and distribution has also been st udied. 

The secretions have often proved to be complicated mixtures of many components. 
For example there are at least 20 compounds in the defensive secretion of the green 
vegetable bug. The compounds range from inert paraffin hydrocarbons, which act 
as carriers to aid penetration, to highly reactive cx,,8- unsaturated ketones and aldehydes 
which are the toxic principles. Other bugs produce somewhat simpler secretions which 
contain a ldehydes, esters , acids, and alcohols.-Division of Entomology. 

Cuticle Moulting of Insects 
One of the possible new methods of controlling insect pests is based on interference 

with the biochemical processes underlying the moulting process in which the outer 
covering or cuticle is shed. lt is a form of pest control that would be specific to insects, 
because the moulting process, which is necessary if insects are to grow, is unlike the 
continuous growth processes of the higher animals and is a biological phenomenon 
not often found in other species. 

The enzymes that are involved in the moulting process are now being examined. 
The work is expected to yield information that will show whether the process can be 
used for pest control purposes. The active moulting fluid is difficult to obtain in 
quantity from many insects, and the studies are being directed particularly at the 
mode of action of chitinase which has been obtained from material collected from the 
gut contents of cockroaches.-Division of Entomology. 

Hormones of Insects and Crustaceans 
A possible method of control of insects with minimum haza rd to higher animals 

is to use chemical substances to interfere with essential biochemical processes that 
occur only in insects . Of the many substances that are essential for growth and 
development , hormones are of particular interest. Many insect hormones are unique 
and produce their effects at extremely high dilution . Whereas their production and 
release at appropriate stages of growth are essential for normal development of the 
insect, exposure to their effects at inappropriate times could seriously interfere with 
normal growth processes. Further, since these substances are vital for the develop­
ment of the insect it would be very difficult for it to become resistant to their action. 
Substances to disturb the production or delay the effects of these hormones should 
also prove valuable for insect control. 

The isolation and determination of the structure and the study of the action of 
insect hormones are thus an attractive and challenging field of research. At present 
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little is known of the chemistry of these substances. They are present in insects in 
only trace amounts and their isolation for identification is particularly difficult. 

Jnsects differ from higher animals in having hard exoskeletons which must be 
shed as the a nimal grows, pupates, or changes into the adult form. This process is 
initiated by the so-called "moulting hormones' ', which should be of particular interest 
for in sect control. As insects are not readily obtained in large quantities, the chemical 
structures of the moulting and growth hormones of crustaceans are being studied in 
collaboration with Union Carbide Australia Ltd . Crustaceans and insects belong to 
the same animal group a nd crustaceans are more readily available in the quantities 
required for chemical investigations. Recently a small amount of a pure hormone 
(crustecdysone) was isolated from the extract of one ton of crayfish waste. The 
hormone is highly active in inducing pupation in blowfly larvae. It has been found 
to be a steroid of novel type, quite different from mammalian stero id hormones.­
Division of Organic Chemistry. 

Codling Moth Control 
Codling moth is the key insect pest in Australia's apple a nd pear orchards. Because 

of the very serious and widespread damage that it causes, and its great ability to 
multiply under local conditions, the insect must be kept down to extremely low 
numbers a t a ll times in commercia l orchards. This means that it is impossible to rely 
on biological methods for its control. 

Insects, mites, and spiders form integrated communities in orchards and it has 
been found that mos t pests are capable of compensating very rapidly for the loss of 
numbers inflicted by many in secticides. It has also become clear that it is impossible 
to effect a drastic reduction in the numbers of any one pest with the insecticides 
currently in use without disturbing the whole balance of species, so metimes with 
di sastrous results. Potentially effective natural agencies, of which many are known 
to exist, must therefore be tested methodically and fostered to minimize the injury 
caused by such pests as light-brown apple moth , plant-eating mites, and scale in sects. 
Selective means to reduce codling moth to commercially acceptable numbers have 
been successfully tested in the field , and a large-scale experiment in cooperation with 
State Departments of Agriculture is about to be commenced to evaluate the plant 
extract "ryania" as a selective toxicant specifically aimed at thi s pest. 

The a rray of chemical pesticides that the grower now must use to control pests 
in his orchard is becoming increasingly complex and the situation shows signs of 
becoming even worse. These experiments are therefore timely a nd of far-reaching 
importance.-Division of Entomology. 

Environment Studies 

The Australian environment has much that distinguishes it from those elsewhere. 
The so il s of the continent are complex and most of them a re infertile, lack in g phos­
phorus a nd nitrogen and a variety of the trace elements. Some of them a re, geologi­
cally, very old, and many of them have no counterparts in other countries, for they 
reflect the peculiarities of the soil-forming factors of climate, vegetation , a nd topo-
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graphy that fashioned them. Water is the limiting factor to production over almost 
the whole of the continent and the rainfall is often unreliable; few areas are not 
subject to recurrent droughts, sometimes of great severity. Further, unlike most 
countries with a European population, Australia still has a developing agricultural 
frontier, with large areas of land undeveloped, particularly in the northern parts of 
the continent. 

Such an environment presents many problems. It leaves little scope for small­
scale settlement so that effective development can proceed only with the sponsorship 
of governments or of large-scale private enterprises, and then only after much pre­
paratory work has been done. The role of CSIRO in this work has been largely 
one of taking stock of natural resources so that they can be put to best use and of 
undertaking the research required to provide solutions to the intrinsic problems 
that would otherwise hinder effective development. 

The Divisions principally concerned with studies of the environment are the 
Division of Soils, with centres of research in Adelaide, Canberra, Brisbane, Towns ville, 
Hobart, and Perth, the Division ofLand Research, with centres in Canberra, Katherine, 
Humpty Doo, and Kununurra, and the Division of Tropical Pastures in Brisbane 
and Townsville . lt is difficult to define the extent of the overall effort because so much 
associated work is carried out in other groups. For example the occurrence of minor 
element deficiencies and their effect on plant and animal nutrition are being studied 
in many Divisions, notably the Division of Nutritional Biochernistry in Adelaide. 
Work on problems in which water is a factor also appears in a wide range of research 
programmes, such as the study of water resources, their salinity and the tolerance of 
plants and animals to saline waters, methods of desalination , irrigation problems, 
and the modification of the environment through increased rainfall. Other work is 
directed towards reducing losses of water stored in dams by evaporation and seepage. 

In view of the unique nature of many Australian soils, early work of the Division 
of Soils was necessarily directed at devising a system of soil classification to provide 
a basis for description and assessment of the distribution of soil types. Information 
on the formation and occurrence of the major soil types is still being accumulated. 
The earlier investigations have provided a solid basis of knowledge for the develop­
ment of the more settled areas of Australia and current work is being directed parti­
cularly towards soil fertility problems. Potassium, nitrogen , and phosphorus defi­
ciencies are widespread, and areas of soils deficient in minor elements continue to 
be discovered. The distribution of these elements and the factors affecting their 
uptake by plants are being studied. 

The Divis ion of Land Research was initially concerned more with the undeveloped 
portions of the continent and an efficient and rapid method of surveying large areas 
of land and the associated environment was required. The Division developed a 
technique using aerial photographs and requiring limited field sampling to subdivide 
the land surface into distinctive "land systems" with different land-use potentials. 
Reports are available for many areas, especially in northern Australia , and some of 
these areas are now being studied intensively at field stations at Kununurra on the 
Ord River and Katherine and Humpty Doo in the Northern Territory. Currently 
the Division is conducting surveys in Papua-New Guinea and the Adelaide River­
Alligator River area of the Northern Territory. 
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Early studies of the region of eastern Australia lying north of 30° latitude and 
east of the 20-inch rainfall isohyet by the Division of Tropical Pastures showed that 
there was limited scope for increasing the productivity of native grasses. The Division 
has concentrated on broadly defining different ecological regions and selecting key 
experimental sites for pasture improvement resea rch. New legume-grass associations 
have been developed through introducing new species from overseas, selection and 
breeding, and attention to the widespread soil -nutrient deficiencies. It is now becoming 
possible to recommend pastures for each region and to specify general principles 
for their management (see also Pastures). 

Many other Divisions are concerned with related work. The salt content of inl a nd 
water supplies frequently makes them too brackish for direct use. A novel process 
of water purification using ion-exchange resins that can be regenerated by tempera ture 
change is bei ng investigated by the Division of Physical Chemistry. Dist illation 
techniques are being developed by the Division of Chemical Engineering and the 
Division of M echanica/ Engineering has installed an experimental solar stil l at M uresk 
Agricultural College in Western Australia. A wide variety of soil-water-plant rela­
tionships are being studied by other Divisions, especially in the Division of" Plant 
Industry a nd the Irrigation Research Laboratory. 

The Division of Radiophysics holds a position of world leadership in studies of 
the possibility of economically increasing rainfall. These investigations have reached 
the stage where the results could usefully be applied in some areas of Australia. 
Experiments in which isolated cloud systems have been seeded with si lver iodide 
have shown that in suitable situations up to a million tons of water (equivalent to 
an average of half an inch of rain over 30square miles) can be obtained with 20 grammes 
of silver iodide. Seeding of such cloud systems should be beneficial in areas where 
severe drought conditions prevail or danger of bush fires exists. Operations on a 
la rger scale such as over the catchment areas of major river systems could also be 
undertaken provided means of assessing the results were available. 

Automatic Weather and Stream Level Recorder for Remote Areas 
Following a request to CSIRO from the Austra lian Water Reso urces Council, 

an instrument has been designed with a number of novel features for collecting and 
processing field data such as rainfall, stream level, air temperatures, or solar radiation 
in tensity. Since only changes in the variable are recorded, long periods of inactivity , 
such as weeks without rain, waste no recording space but can be estimated from 
holes punched in a chart. It records rainfall to an accuracy of 1 point (0 · 0 I in.). 
Standard five-level punched paper tape is used for recording and it can be fed directly 
into a computer for storage and analysis. The instrument is quite small-15 in. in 
diameter by 12 in . high, weight 40 lb. An important design feature is that it can 
operate for a year without servicing. Its nickel-cadmium batteries are trickle charged 
by a solar cell assembly. The batteries have sufficient reserve to operate during dark­
ness or overcast weather. The instrument has been tested in a wide range of tempera­
tures and has continued to operate satisfactori ly even under 16 ft of water. 1 ts 
simplicity, reliability, and compatibility with the computer suggest it should have a 
wide application in environment studies.-Division of Land Research. 
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Effect on Sheep of Saline Drinking Water 
Saline drinking water may have a bad effect on the health and productivity of 

sheep but detailed information on the nature and extent of the effects is lacki ng. 
The health and productivity of wethers, ewes, and lambs in pens or at pasture have 
been assessed over several years in which the sheep were suppli ed with drinking water 
simulating two main types of Australian underground water. The experiments have 
shown that the problem is not simple. One type of water, found in South Australia 
a nd Western Australia a nd containing up to I · 3 /~ to tal solids (mainly sodium 
chloride), has had no adverse effect on wethers but has depressed the appetite of 
ewes a nd the growth rate of lambs. On the other hand , another type of water with a 
composition typical of bores in the Great Artesian Basin in Queensland, high in 
bicarbonate and with up to 0 · 5 % total sol ids, has appeared to depress wool growth 
in wethers but has had no deleterious effect on ewes or lambs. 

It has also been found that the kidneys of Merino sheep undergo adaptive changes 
in a ssociation with the development of tolerance to prolonged drinking of I· 3 % 
sodium chloride solution . These changes have been shown to occur in Dorset Horns, 
a nd it is ev ident that tolerance is related to the species rather than to the breed of sheep. 
Animals so adapted are unaffected by the jugular infusion of 10 % sodium chloride 
sol ution , while others which had previously had rain water to drink were promptly 
rendered gravely ill by the infusion . They were restored to normal health by a n 
infusion of potass ium salts, which suggests that the excess sodium chloride produced 
an electrolyte imbalance. The mechanisms controlling these respo nses are bei ng 
studied.- Division of Nutritional Biochemistry. 

Th e l'l'e11t recorder de1'l'ioped 
by the Dirisio11 of Land 
Research. 
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Recharge of Underground Water Resources 
In coastal dunes and marine sediments, such as occur in the southern part of the 

Murray Artesian Basin, the underground wate r resources are each year subject to 
some recharge at the time of the rainy seaso n. The recharge of shallow ground water 
beneath the Gambier Plain , north of Mount Gambier, South Australia, has been 
followed each year since 1960. The results are reaching a stage for analysis and 
correlation with average rainfall for the district. 

Already it appears that about I 0 % of an annual rainfall of 30 inches will infiltrate 
deeply enough into the soil to recharge the ground water under pasture land. Under 
forest the recharge is less, because forests tend to evaporate more water than pastures. 
When the results have been fully analysed they should reveal important principles 
that may guide the management of water-yielding catchments for optimum use of 
land and water.-Division of Soils. 

Drought Resistance of Eucalypts 
The influence of water stress on eucalypts was studied during the severe drought 

that affected so much of eastern Australia in the first half of 1965. 
The relative water content of the leaves of a number of species was measured an d 

it was found that severe water stress may be experienced even before the leaves die . 
Moisture contents as low as 45-50 % of normal were found in some living leaves. 
The information gained will be of value in determining the role of soi l and at mos­
pheric drought in the di stribution of the various species and in the incursion s of such 
plants as spinifex, and thus could be useful in economic land-use surveys.- Division 
of Plant Industry. 

Regulating Water Loss from Plants by Artificial Stomata! Closure 
Extended periods of rainless weather, particularly when they occur during critical 

periods of crop growth and development , frequently lead to marked reductions of 
yield and sometimes to crop failure. During such periods the rate of desicca tion 
may be reduced by the plants themselves by the closure of the stomata[ pores, but 
in many cases closure is incomplete or occurs too late to prevent so me reduct ion of 
yield. If closure could be reduced artificially as soo n as water stress began to develop , 
it might be possible to stabilize crop yields. Because of the importance of this problem 
in Australia, the Division of Land Research has commenced an intensive programme 
of research into physical and physiological aspects of leaf transpiration with specia l 
reference to stomata! control mechanisms. 

Instruments have been developed to provide, for the first time, specific estimates 
of stomata! permeability to water vapour diffusion. Calibration procedures have 
been devised to enable the results from other types of instruments to be interpreted 
quantitatively. The morphology and anatomy of stomata are being studied in detail 
using both optical and electron microscopy, and the role of the internal cell wall 
surfaces in transpiration has been clarified. The efficiency of various metabolic 
inhibitors in inducing stomata! closure has been assessed and at the present time 
effective control of the stomata! opening can be achieved in the laboratory. The 
process will be tested in the field as soon as effective procedures for applying the 
inhibitors have been devised.-Division of Land Research. 
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Fungus Roots stimulate Plant Growth 
Plant roots frequently carry fungus infections that can stimulate growth; if the 

correct fungi are not present, growth may be impaired. Thi s association of roots with 
a fungus is called mycorrhiza, and it is of economic importance, particularly in the 
growth of forest trees . The differences between fun gi in their effects on plant growth 
and the possibility of field establishment of selected fungi are being investigated. 

In a type of root infection restricted to forest trees the fungi envelop the roots 
(ectotrophic mycorrhiza) , and infected roots can be several times more efficient than 
uninfected root s in uptake of phosphate and other nutrients. Phosphate uptake is 
mainly via the fungus and in laboratory experiments the mycorrhizas of Pinus radiata 
caused by different fun gi show large differences in their efficiency in this respect. 
Differences in the a bility of fungi to stimulate pl ant growth when phosphate is 
supplied as rock phosphate have also been demonstra ted in the glasshouse. Methods 
of establishing the fungi in nurse ry soils are now receiving attention. Water relations 
of these fungus- root association s are also being studied as it has been found that 
many of the causa l fungi can grow at soil moistures below those suitable for water 
uptake by plant roots. 

The internal (endotrophic) type of mycorrhiza being studied occurs on almost 
all the economic plants. Thi s type of infection is not superficially obvious and littl e 
is known of the function of this association , but it is becoming increasi ngly clear 
that it sti mulates pla nt growth under so me conditions. Detailed studies have shown 
the existence of a t least nine di stinct types of causal fungi in Australian so il s. Jn the 
laboratory infected roots took up twice as much phosphate from a readily available 
source as did uninfected roots and much of this extra uptake could be ascribed 
to uptake by the fungus. As with the external types of mycorrhizas found only o n 
trees, the internal types of fungus-root associations may also function by using 
so urces of nutrient not readily available to plant roots a nd transferring the nutrient 
to the plant. Little is known yet of the differences between the fungi in their a bility 
to affect plant growth. 

As the response of plants to these two types of fungus associations appears to be 
greatest in soils with a poor supply of one or more major nutrients, these studies 
may be significant in plant production in many Australian soils.-Division of Soils. 

Fisheries and Oceanography 

Fishery products represent a relatively small part of Australian food production , but 
they have been mak ing an increased contribution in recent years, especially to export 
earnings, which have risen from $8,000,000 in 1959/60 to $2 1,000,000 in 1964/65. 
Research in this field in CSI RO is centred on the Division of Fisheries and Oceano­
graphy at Cronulla, and is broadly based on investigat ion s into the nature of the 
environment (oceanography) and the extent a nd na ture of reso urces (fisheries). 
Current annual expenditure is at the rate of a little over $700,000, all of which is 
provided from government sources. This includes contributions from the States 
concerned and from the Fisheries Development Trust Account of the Department 
of Primary Industry for special fisheries investigations. 



68 RESEARCH ACTJ VITI ES 

The main purpose of the Division's fi sheries investigations is to assess the avail­
ability of various species as a necessa ry prelude to catch and prediction studies. 
These in vestigations depend to a high degree on the cooperation of commercial 
fi shermen and State Governments. Fishermen are the basic source of catch and 
effort data , while the States are responsible for collecting these stati stics and for 
many of the market-measuring data. Both types of information are essential for 
resource assessment and special efforts may be necessary to secure indu st ry 
pa rticipation (see, for example, page 69). 

Oceanographic research has been conducted for several years in conjunction 
with the Royal Australian Navy, which has made the facilities of the fri gates 
Diamantina and Gascoyne available for this type of work. The main subject s for 
in vest igatio n have been oceanic circulation and productivity, with particular a ttention 
to the bi o logy, ecology, and productivity of marine animals and pla nts alon g the 
110° E. meridian in the Jndian Ocean, and the plankton and other organi sms on the 
continenta l shelf and slope around Australia . The East Australian Current , which 
affects not only navigation and fisheries but also the weather and waste di sposa l 
along the east coast , is the subject of other long-term studies. The findings of these 

Ocea11ographic resea/'Ch on 
HMA S G ascoyne. Th e grab 
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cruises thus find application in such diverse areas as fisheries assessment , subm arine 
defence, the access ibility of mineral s, and climate prediction. Unfortunately, only 
one frigate is now available for this research , and the work is further hindered by 
lack of suitab le smaller vessels for associated investigation s. 

Conservation of Crayfish Stocks in Western Australia 
Recent st udies in collaboration with officers of the Western Australian Depart­

ment of Fi sher ies and Fauna have shown that stocks of the Western Australian 
crayfi sh (Panu/irus c_ig nus) have been se riously reduced by fishing. It is believed 
that the present reduced returns to the fisherman may diminish further , unless 
fishing inten sity is reduced and fishing practices are modified. 

The Western Australian Department is using film, radio, and television media 
as well as a specia l brochure, "Maintaining the Catch '', to draw the attention of 
fishermen to th e situation and to seek their active cooperation both in restricting 
the size of crayfish taken and in providin g accurate returns of catch data. The 
resea rch tea m recommended that escape gaps for undersized crayfish be built into 
crayfish pots. The Western Austra lian Government acce pted thi s recommendation 
and escape gaps are now required by regulat ion to be fitted into all pots. Meanwhile 
studies of the biology of crayfish are continuing and the Gove rnment of Weste rn 
Australia is building a laborato ry to acco mmodate the joint State-CS I RO team 
engaged in thi s research.- Division of Fisheries and Oceanography . 

New Temperature-Salinity-Depth Recorder 
Prev ious techniques for taking sa mples of the sea at different places and depths 

used a method in which sa mple bottles were sent down a line and opened at the 
desired depth by a "messenger". Apart from being generally incorwenient , this 
method was unable to provide sufficient sa mples to give a reaso nably continuous 
record of the varia tion s in physical and chemical properties. The a mount of informa­
tion that could be obtained was limited by the number of sample bottles tha t could 
be sent down the line . 

To overcome these problem s a telemetering probe has been deve loped . It is 
known as the TSO recorder a nd it makes poss ible a much more detailed determination 
of the temperature-salinity structure of the sea to depths of 1500 met res. Temperature, 
salinity, and depth measurements are transmitted to the surface vessel and recorded 
on a single chart. If more detailed information is required it is necessary only to 
decrease the rate of descent of the probe. The information is transmitted to the 
surface either by an electric ca ble or by an acoustic link. The latte r is a new develop­
ment and it overcomes many of the problem s of space and inconvenience associated 
with electric cables. It uses the transmission in water of sound waves that are picked 
up by a hydrophone on the side of a survey vessel. 

A smaller version of the TSO recorder is now being developed as an accesso ry 
in biological sampling. It will be attached to existing biological sampling dev ices 
such as, for example, plankton nets that are towed in the normal fashion and fitted 
with the acoustic link to tran smit information to the surface . In this way information 
about the temperature and sa linity at the depth being sampled will be available 
immediatel y on the surface vessel.--Division of Fisheries and Oceanography. 
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Food Processing 

Problems in food technology continually increase in complexity and importance as 
consumer requirements become more sophisticated. A large part of CS I RO research 
in this field is therefore directed at such matters as the improvement of flavour and 
quality of fresh and processed foods, the development of new methods for producing 
manufactured food products, and the improvement of quality control. Other work 
is concerned with the transport of fresh and processed food s, the development of 
new methods of processing and of new food forms , and, in general, the improvement 
of efficiency of manufacturing processes. 

Food processing investigations in CSIRO are mainly centred in the Division of 
Food Preservation in Sydney and Brisbane and in the Division of' Dairy Research, 
Melbourne. Work in the Sydney laboratories covers the handling, storage, and 
transport of fresh fruit and vegetables , fish , and eggs, methods of quality control , 
and preservation techniques such as canning, freezing, and drying. Brisba ne is the 
centre of the Division 's meat investigations, which are currently being expanded 
considerably with support from the Australian Meat Research Committee for work 
on beef quality and on the changes that occur in meat during cooling, storage, and 
transport. A new laboratory is being erected for this purpose (see page 4). The 
activities of the Division of Dairy Research are directed mainly towards improvements 
in the efficiency and working conditions of the industry and the development of new 
foods from milk and of novel methods of process ing milk products. The Horticultural 
Research Section, Merbein, is investigating various aspects of the technology of drying 
vine fruits. The Wheat Research Unit is studying the factors that determine the 
quality of wheat and flour. The Organization also supports the work of the Bread 
Research Institute of Australia Ltd., under the provisions of Section 9( 1 )( d) of the 
Science and Industry Research Act 1949-1959 (see also page 14). 

Current total annual expenditure on food research is a pproximately $ 1,700,000. 
Of this some $330,000 is provided by industry and other so urces outside CSI RO, 
including some $140,000 from the Australian Dairy Produce Board , $80,000 from 
the Australian Meat Research Committee, and $60,000 from the Wheat Industry 
Research Council. 

Much of CSIRO's research on food processing is directly concerned with com­
mercial processes and the Divisions maintain close contact with the industries (with 
which they collaborate in some investigations) as well as giving advice and assi stance 
to government departments and agencies concerned with food export and food 
standards. Much time is devoted to stimulating and assisting the commercial 
application of processes that have been developed. In addition to direct contact , 
potential users are informed of the results of research work through technical 
publications, industry conferences, talks, and demonstrations. 

In the Division of Food Preservation the causes of changes in colour and flavour 
and other factors influencing quality and storage life of food s are being studied . 
Research directed to the solution of manufacturing problems must have an adequate 
backing of more basic investigations on the food stuffs themselves, and the work 
includes studies of the enzyme systems in green-plant tissues and in muscle, the 
nature and behaviour of microorganisms that can cause spoilage during storage and 
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processing, and the effect of conditions during growth on fruit quality. The Division 
of Dair)' Research is continuing investigations aimed at the mechanization of cheese 
manufacture, the development of new food forms from milk (such as butter powder), 
and the use of recombined dairy products. The latter work has the general aim of 
increasing the use of Australian dairy products in Asia. The programme includes 
bas ic studies of the chemistry and microstructure of milk and dairy products. 

Beef Quality 
A technique has been developed at the University of Mi ssouri for the study of 

the reactions of consumers to the meat they eat. During the past year Professor 
Naumann, of Missouri , has worked with the Meat Research Laboratory of the 
Division of Food Preservation to apply this technique to a study of the reaction 
of Brisbane householders to beef steaks. The surveys will not solve any technological 
problems of the meat industry but are expected to indicate where problems exist. 

Surveys have already been carried out in five areas of Bri sbane and a further six 
are under way. Several points of interest have already emerged. For instance, some 
20 % of normal steaks from strip loins are definitely disliked, lack of tenderness being 
the prime reason. Meat that had frozen and thawed out and "aged" before refreezing 
for distribution was preferred to fre sh frozen meat, but differences in "liking" could 
not be attributed to breed of cattle, nor to the condition of the meat-fresh or frozen . 
Although differences were associated with different groups of animals, the differences 
were not reflected in any of the criteria, other than the age of the beast, normally 
used in grading. 

The surveys not only examine the variation in preferences for beef steaks, but also 
have been designed to an swer various questions relating to the behaviour of consumers 
in giving their replies, and to provide information on socio-economic factors in the 
preferences shown for various types of meat.-Division of Food Preservation. 

Export of Dairy Machinery 
The extent to which new dairy machinery developed by the Division of Dairy 

Research is being exported to other countries has recently been highlighted by 
orders for Bell- Siro cheese-making plant and for CSTRO-designed casein-manufac­
turing plant placed with an Australian firm by the Scottish Milk Marketing Board. 
An officer of the Division visited Scotland at the invitation of the Board to advise 
it on location and installation of the plant for manufacture of casein and sodium 
caseinate. Within Australia almost 60 % of the Cheddar cheese manufactured now 
passes through the Bell-Siro machines, and eleven of the units , worth about $500,000, 
have been exported to the United States of America, England , Scotland, Wales, and 
New Zealand.- Division of Dairy Research. 

Milk Proteins 
The proteins of milk are of exceptionally high biological value, and the several 

proteins together are of greater value than any of them alone. Casein, the major 
protein in milk , is manufactured extensively, Australian production having climbed 
rapidly over recent years to some 20,000 tons per annum. The main uses of casein 
are industrial, but its food uses are expanding. In foods, it is desirable on both 
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nutritional and economic grounds that the casein, which forms about 80 % of the 
milk protein , should be combined with the /3-lactoglobulin , lactalbumin, and other 
minor proteins of milk. Casein is readily precipitated by acid, but the other proteins 
are more difficult to bring out of solution. 

The Division of Dairy Research , basing its work on observation s originally 
reported from Russia , has now developed a relatively simple method of precipitating 
the other proteins with the casein, forming what is commonly called a co-precipitate. 
The process makes use of CSlRO-developed casein-manufacturing equipment which 
is now widely used throughout the Australian industry. lt yields about 96 % of the 
milk proteins. The calcium content of the product, which largely determines its 
technical properties in various food uses , can be controlled readily over a wide range. 
Trial corn mercial batches of the proteins have already been sent to Japan where their 
use in food products is being investigated. - Division of Dairy Research. 

Froth on Milk 
Milk used in espresso coffee and in milk shakes sometimes fails to provide the 

froth that forms a characteristic and attractive feature of these beverages. The 
failure is seasonal , and occurs in all States. The problem has proved to be of con sider­
able scientific interest. Lipase, an enzyme always present in milk , increases in con­
centration in the autumn. lt acts on the fat globules to produce free fatt y acid s and 
mono- and diglycerides, which strongly depress the formation of foam , but only 
when it is activated, which occurs when milk is agitated and when its temperature 
fluctuates . 

The rapidly extending practice of bulk milk collection involves more pumping 
and agitation , and in autumn a second milking may be added to the vat , rai sing the 
temperature of milk already there. Thus both the seasonal nature of the defect and its 
recent increase can be explained. With additional care in handling autumn milk 
on the farm the problem can be dealt with by homogenizing the milk and pasteuri zing 
it at a higher temperature. - Division of Dairy Research. 

White Centre in Dried Apricots 
Production of dried apricots in Australia averages about 2500 ton s annually and 

returns nearly $2 million to orchardists. Returns have often been reduced by as much 
as $100 per ton through sporadic outbreaks of a defect known as white centre , which 
has affected a part of each season's crop. In affected fruit, the surface of the cavity 
that remains after removal of the stone develops a whitish appearance during 
drying. As many consumers wrongly assume that white centre is due to mould 
growth, affected fruit is invariably downgraded . 

The incidence of white centre can be reduced to negligible proportions by a simple 
method discovered as a result of recent investigations. The whitish material around 
the seed cavity was found to have no microbiological activity nor was there evidence 
of previous mould growth. The deposit was not an efflorescence arising from locally 
concentrated juice constituents, but appeared to consist entirely of desiccated ti ss ue 
and cell debris. The fruits found to be most susceptible to white centre were those 
that had been exposed to sustained high atmospheric temperature towards harvest 
time or those grown on relatively shallow soils of low water-holding capacity. From 
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the appearance of freshly halved apricots it was often possible to predict which 
were most likely to develop the defect after drying. If the pit cavity filled with juice 
during the sulphuring operation- a process ing step preceding drying- white centre 
seldom developed. If juice was absent from the pit, and more especially if the cavity 
initially appeared la rger than the sto ne, white centre was likely to develop. 

Heat stress and desiccation of the fruit while it matured on the tree thus emerged 
as the most likel y causes and this was conflrmed by a series of laboratory and fleld 
experiments , which led to a recommendation that the halved and sto ned fruits should 
be sprayed with water to fill the seed cavities before being placed in the sun to dry. 
Orchardists who adopted this recommendation during the 1966 drying season reported 
that white centre was reduced to a negligible level.- Division of' Food Preservation . 

Water Damage to Canned Foods 
The investigations of the high incidence of water damage in Australian canned 

fruits shipped to Britain reported last yea r (see Annual Report for 1964/65 , page 47) 
have been continued with financial support from the Australian Canned Fruits Board. 
The damage is caused by condensation of moisture from the atmosphere on cold 
cans , which causes rusting of cans and damage to h:ibels and cartons. Following 
the experimental shipments from Melbourne during 1964 further shipments were made 
in 1965 and the investigat ion has been completed. It is now poss ible to specify condi­
tion s for prevention of water damage and recommendations for maintaining these 
conditions are bein g put into effect. - Division of' Food Preservation. 

Minerals and Mineral Processing 

The current rapid expansion of the Australian mineral indust ry has stimulated 
increased research by CSI RO on mineral processing. The emphasis is on investiga­
tions likely to lead to local processing of minerals that have previously been exported 
in crude form. The present scale of research activity is indicated by the total expendi­
ture on minerals a nd mineral processing this year-approximately $2,000,000, of 
which nearl y $300,000 was contributed by industry and other sources outside CS! RO. 

Three of the Divisions of the Chemical Research Laboratories in Melbourne are 
concerned with work relating to the utili zation of minerals. The Division of Mineral 
Chemistry is investigating novel methods for treatment of a variety of Australian 
ores, particularly those that are abundant in Australia and may have considerable 
potential for increased exploitation through the application of new techniques in 
processing. Electrochemical processes and chemical reactions in the plasma state 
a re being studied because they may have usefu l applications in the production of metals 
and metal derivatives. 

ln the Division of Applied Mineralogy, current work is concerned largely with the 
nature, production, and use of non-metallic mineral products . In addition to work 
on refractories and engineering ceramics, the Division is continuing its investigation s 
on the production and use of cement. The programme of the Division of Chemical 
Engineering includes investigations on processes such as grinding, mixing, and 
gas-solid fluidized systems that have application in the production and reflning of 
base metals. 
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The object of the work of the Division of Coal Research, in Sydney, is to promote 
the effective use of coal through an understanding of the processes of combustion, 
gasification, a nd carbonization and of industrially important processes dependent 
on fuels. Full-scale tests with large power-station plant have led to the solution of 
problems that arise from the particular characteristics of Australian coals. 

Invest igations relating to the manufacture of ceramic products used in building 
in the Division of Building Research, Melbourne, have led to the development of 
severa l new products using local mineral raw materials. Products made principally 
from basalt wastes have been developed for use both in buildings and in chemical 
industry, a nd other ceramic materials are based on zircon. Problems arisi ng in the 
initial treatment of various Australian ores are being studied in the Ore Dressing 
Investigations laboratory, in association with the Mining Department of the University 
of Melbourne. It is collaborating with several companies in investigations of the 
chemistry of flotation pulps and of ore grindability. 

CSI RO is one of the two Commonwealth Government agencies that collaborate 
with the Government of South Australia and the Australian Mineral Industries 
Research Association Ltd. in supporting the work of the Australian Mineral Develop­
ment Laboratories in Adelaide. Work in connection with the resea rch programmes 
of several CSIRO Divisions is being undertaken in these Laboratories, which have 
established specia l facilities for analytical work and for pilot-scale test ing of 
processes. 

Acid Pressure-leaching of Lead-Zinc Ores 
Normal lead-zi nc ores when crushed produce discrete particles of the lead and 

zi nc minerals which can then be separated by flotation. One of the largest lead-zinc 
ore deposits in the world is in the McArthur River area of the Northern Territory. 
When this ore is crushed the particles contain both lead and zinc and separation by 
conventional methods is not possible. The extraction of lead a nd zi nc from the ore 
by chemical methods is therefore being investigated . 

CSJ RO has been investigating processes for the treatment of minerals by press ure­
leaching under acid conditions for some years in connection with the treatment of 
uranium ores. It seems likely that similar processes will be applicable to the McArthur 
River ore and arrangements have been made for research in collaboration ·with 
Mount Isa Mines Limited and the Electrolytic Zinc Company of Australasia Ltd. 
Experimental concentrates are now being processed to determine the best operating 
conditions and to provide the data necessary for the design and construction of 
equipment for continuous treatment.-Division of Mineral Chemistry . 

Australian Bentonites 
Bentonite is a special variety of clay consisting largely of the mineral montmorillo­

nite, a finer and more chemically active substance than the kaolin and other components 
of ordinary clays. lt is widely used in industry, particularly as a bonding and gelling 
agent. Jn agriculture it makes an effective seal against seepage from dams. In an 
activated form it is the basis of bleaching earth used to clarify oils and fats. Each 
year thousands of tons of bentonite are imported to meet the Australian demand and 
these quantities will rise steeply if the mineral is brought into gene ra l use, as planned , 
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in iron-ore pelletizing plants. The annual value of bentonite imported from the 
main overseas sources, such as Wyoming, will exceed $1,000,000 within the next 
few years unless acceptable materials from local deposits can be put on the market. 

During the past decade several deposits of bentonitic material have been dis­
covered in Australia and a vigorou s search has been made for treatments to improve 
the properties of these clays. The best products of the treatments that have been 
developed are comparable with imported bentonites. Most of the local deposits 
yield material that can be activated by acid treatment to produce bleaching earths. 

Although bentonitic deposits for which satisfactory treatments have now been 
devised occur in almost every State, local materials still supply only a small fraction 
of the demand. The economics of treatment tend to be marginal , reserves are not yet 
known to be large enough to support long-term production, and internal freight 
costs are generally high. Mining law restrictions complicate the marketing of the 
best-quality local deposit so far discovered. However, if iron-ore pelletizing plants 
in Australia and overseas consume bentonite at the rate expected, the situation 
should become more favourable for the exploitation of the Australian deposits as 
high-grade reserves overseas become depleted.-Division of Applied Mineralogy. 

Metallurgical Carbons from Coal 
The carbonization of coal at high temperatures under suitable conditions produces 

a granular material with a low content of volatile matter. It is an active reducing 
agent and a suitable source of ca rbon for certain metallurgical processes. The factors 
influencing the yield and properties of the carbonized particles have been studied 
in work supported by funds from industry and aimed at development of a method 
suitable for commercial use. 

Two techniques of carbonization have been investigated. Jn entrainment-type 
systems the particles are carbonized while they are carried in suspension in air through 
the reaction zone. l n fluidized-bed systems, particles within the reaction zone are 
given a turbulent motion similar to that of a boiling liquid by the air passing through 
them . Optimum yields of a product with the desired properties were obtained in a 
two-stage process combining both techniques. After partial carbonization while 
entrained, the particles are "soaked" at a high temperature in a fluidized bed. The 
entrainment stage improves the yield of solid product and the fluidized-bed stage 
reduces the volatile matter and hydrogen content.-Division of Coal Research. 

Filter Aids from Coal 
Filter aids are used in many industries to assist in the removal of suspended solids 

from liquids. As part of a programme aimed at developing new uses for coal and 
coal products, experimental batches of filter aid materials have been made from 
various coals by controlled carbonization. The materials have been tested in the 
filtration of water and ferric hydroxide slurries and samples have been supplied to 
firms interested in the manufacture or use of filter aids for testing in many other 
applications. 

Rates of filtration and clarifying power have been found to be comparable with 
good grades of diatomaceous earth. The coal-based filter aids have the advantage 
that they can be burnt after use, whereas disposal of used diatomaceous earth sometimes 
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involves problems. Patent protection has been sought and a small but valuable 
industry could develop from this work. Potential uses for the filter aids include water 
filtration for town supplies and swimming pools and sewage treatment. The materials 
can be activated by suitable treatments for use as decolourizing agents or absorbents.­
Division of Coal Research. 

Electrostatic Precipitation of Fly-ash 
When coal is burnt in a power-station boiler a considerable quantity of ash is 

carried up with the flue gases, and boilers are usually equipped with electrostatic 
precipitators to prevent this ash from escaping into the atmosphere. It has been 
known for several years that the fly-ashes from New South Wales bituminous coals 
are difficult to collect efficiently in electrostatic precipitators. 

In collaboration with the Electricity Commission of New South Wales, a series 
of tests has been made to compare coals from 14 seams in the Liddell area with the 
coal from the Great Northern seam which is currently being used for power genera­
tion. The information from these tests can now be applied in the design of the 
precipitators for a new power station that will use Liddell coals. 

Many features of the performance of electrostatic precipitators are still not fully 
understood, so that the reasons for poor or variable performance with some coals 
are not known . For significant improvements in efficiency, a systematic a nd funda­
mental investigation of the process and of the characteristics of the materials present 
in flue gases is necessary and is now being undertaken.- Divisio11 of Coal Research. 
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Tin Smelting 
The pattern or development of the world's tin smelting industry has been dependent 

upon the availability of large quantities of high-grade alluvial tin concentrates and this 
has resulted in heavy depreciation of the value of low-grade concentrates . Several 
Australian tin producers have great difficulty in producing high-grade concentrates 
and can do so only at the cost of a recovery so low that up to half the tin in the ore 
is lost in the process . 

The chemistry of tin smelting has been studied and a process that offers the prospect 
of economic treatment of quite low-grade materials has been devised. A pilot plant 
is being con structed to test the technical feasibility of the process and to check 
economic estimates that have been made. If successful, it should make possible more 
favourable prices for low-grade tin concentrates, with consequent higher overall 
recovery, and increased tin production from existing fields. - Division of Chemicai 
Engineering . 

Pastures 

During the last 50 years improved pastures have been established on about 40 million 
acres of the land used for grazing in the temperate southern region s of Australia. 
Thi s development, on which the country's pastoral industries now greatly depend , 
is continuing at an accelerated pace and , for example, it is probable that improved 
pastures will be establi shed on much of the one million acres of new land that are now 
being cleared annually in the south-west of Western Australia. 

A considerable background of research is required for this progress to be achieved . 
Not only do new a reas bring new problems to be solved but al so we still have much 
to learn about those areas in which pastures have already been improved before 
full benefit can be derived in terms of animal production. Currently, work on pas­
tures is being undertaken by the Division of' Plant Industry at its main centres in 
Canberra, Perth , and Deniliquin , the Division of' Land Research (Canberra and 
Katherine) , and the Division o( Tropical Pastures (Brisbane and Townsville). There 
is so much related work that it is difficult to estimate precisely the expenditure on 
research on pastures in CSI RO, but it is of the order of $4,000,000 annually, which 
includes about $ l ,000,000 from contributory funds such as the Wool Research Trust 
Fund and the Australian Meat Research Fund . 

There is still a very large area , possibly one milliard ( 1,000,000,000) acres, of 
grazing land in Australia that is unimproved and is under native pasture or other 
native plants that have volunteered after the clearing of the scrub land . Although 
improvement of much of this area must be limited by low and uncertain rainfall , 
there are large areas in the tropical and subtropical regions that receive good reliable 
rain each year. These regions offer great potential for increased pasture production , 
especially of beef and , in some cases, of dairy products. The development of these 
regions has been hampered in the past by the lack of suitable pasture plants, but 
spectacular progress has recently been made by the Division of Tropical Pastures in 
the introduction , selection , and breeding of new material. Much of thi s work is now 
being done at the Division 's Townsville laboratory and its newly established Lans-
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down Pasture Research Station, supplemented by studies in plant chemistry, plant 
physiology, and plant breeding at the Cunningham Laboratory, Brisbane. Just as 
legumes such as white clover, subterranean clover, and medics have been the basis 
of improvement of pastures in the temperate regions , the key to the development 
of northern pastures has been legumes suitable for the tropics and subtropics. With 
a variety of promising plants now available this work is past the pioneering stage, 
and it is hoped that a new research station will shortly come into operation so that 
the new pastures can be tested under large-scale practical conditions (see also Cattle). 

The Division of Land Research is conducting complementary investigations on the 
development of pastures at Katherine in the Northern Territory and at the Kimberley 
Research Station in Western Australia . These two centres cover a broad pattern of 
research aimed at providing the technical background for more intensive pasture 
production in northern Australia. 

The Division of Plant Industry at its headquarters laboratory in Canberra is con­
cerned largely with basic studies and the development of new principles that can have 
application to pasture problems throughout Australia. This work, particularly that 
on problems of pastures in the temperate regions , is supported and supplemented in 
regional laboratories and field stations. The Division's work includes studies of soil 
fertility and plant nutrition and the many factors that limit increased pasture and 
animal production. New species and varieties of plants are constantly being introduced 
and tested and used for the selection and breeding of improved pasture plants. lt 
is characteristic of much of this work that it requires the close collaboration of a 
number of CS! RO Divisions ; for example, a wide range of problem s associated 
with the use of Phalaris tuberosa in pastures and particularly its toxicity to animals 
is being studied by the Divisions of Animal Health , Animal Genetics , Nutritional 
Biochemistry, Plant Industry, and Organic Chemistry. There is a similar broad range 
of attack on problems concerned with oestrogens, the female sex hormones that 
can occur in some clovers in quantities that cause reproductive disturbances in sheep. 

Much of the work in other Divisions is related to pasture resea rch such as nutri­
tional studies in the Division of Soils on the uptake of nutrients by plants from the 
soil and in the Division of Animal Physiology on the efficient utilization of pastures 
by the grazing animal. 

Promising New Strains of Phalaris for the Riverina 
Crop rotations in the eastern Riverina often include a grass and clover pasture 

phase of at least four-year duration. None of the grasses at present available is 
entirely satisfactory for the purpose. Wimmera ryegrass suffers from the disadvantage 
that it is often crowded out by weeds such as barley grass and silver grass, and it can 
itself be a serious weed in cereal crops. Perennial grasses such as Phalaris tuberosa 
are slow to establish but may be more productive and stable than annuals. 

Two st rains of phalaris , selected from material introduced from Morocco, have 
now been chosen for development as pasture plants for the eastern Riverina . They 
generally produce rather more herbage than ryegrass and with smaller vari a tion 
from year to year because they are less affected by dry conditions. The new strains 
should also be useful in north-eastern Victoria where conditions are similar to those 
in the Riverina. 



RESEARCH ACTIVJTIES 79 

These new strains can be established by winter sowing, with or without a cover 
crop, but vigorous stands can also be established by early spring seeding which is an 
advantage in areas where heavy weed growth or se rious soil erosion is likely in 
winter. Stands of these strains have persisted for 18 months under the high stocking 
rate of six sheep to the acre. Body weights and wool yields were higher for sheep 
graz ing phalari s than for those grazing ryegrass. 

No difficulty has been experienced in killing stands of Moroccan phalaris at the 
end of the pasture phase, but it is believed that they would remain productive indefi­
nitely in permanent pasture . Both the original Moroccan strains shed their seed very 
easily but selection for high seed retention over two generations has so improved 
them that the seed can now be harvested by standard methods. Foundation seed 
of the st rain that performs best in current grazing trials will be produced in 1966.­
Division of' Plant Industry. 

New Strains of Phalaris Selected for Low Toxicity 
Tn recent years the number of sudden deaths of sheep grazing pastures in which 

Phalaris tuberosa is dominant has increased rapidly, especially on the tablelands a nd 
western slopes of New South Wales. This is associated with the presence of poisonous 
tryptamine alkaloids in commercial stra ins of phala ri s. CSI RO's extensive plant 
collections have therefore been sea rched for low-alkaloid types of phalaris to provide 
mate rial for breeding non-toxic strain s. The prospects of success are now good. 

Alkaloid content was found to va ry considerably with conditions of growth 
but so me types were found that had a lower content than commercial phalaris . The 
low content of one Algerian st rain w a s particularly ma rked . On the other hand two 
strains were found to contain three to four times more alkaloid than the usual com­
mercia l types . Neither composition nor amount of alkaloid in a strain appears to be 
related to geographic origin or to any external characters. Crosses have been made 
to dete rmine the inheritance of a lkaloid content and composition , and existing 
improved stra in s that contain low alkaloid strain s in their pedigrees will al so be 
sc reened. - Division of Plant Industry . 

New Pasture Legumes for Western Australia's Low-rainfall Areas 
Clearing the land in Western Australia has continued at the rate of a bout one 

million acres a year since 1950 and the rate shows no sign of decreasing. Much of 
thi s land has light soil and a rainfall of less than 16 inches. Development of pastures 
has lagged behind clearing, largely because of the lack of suitable pasture plants. 

Two eastern Mediterranean plants-rose clover and cupped clover- have been 
found to have great potential for high productivity and persistence under grazing. 

The main advantages of these recent ly introduced legumes are tolerance to a wide 
range of soil types, ease of establishment, good productivity, good seed yields, and 
freedom from oestrogenic activity. Stocking rates of two sheep to the acre have now 
been maintained for severa l years on experimental areas of both these clovers in the 
low-rainfall areas. In 1965, considerable areas ofSirint rose clover and Kondinin rose 
clover were certified for seed. A further two strains of rose clover and two strains 
of cupped clover are awaiting certi ficat ion . These oestrogen-free clovers should be 
suitable for almost all areas of the region with rainfall between I 0 and 16 inches 
but they also show promise for higher-rainfall areas.-Division of Plant Industry. 
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Control of S!lbterranean Pasture Pests 
Subterranean insect larvae have caused severe though sporadic damage to Austra­

lian pastures for many years. With the rapid increase in the acreage of improved 
pastures it has become urgently necessa ry to determine how far the changed condition s 
are likely to aggravate the trouble. 

From preliminary observations it is clear that the problem is complex, and work 
is currently being done to find out the conditions under which the insects ca use 
se rious damage and to work out the best methods of controlling them. It is already 
clear that control by widespread use of in sect icides would be uneconomic and other­
wise undes irable. Close a ttention is therefore being paid to the natural regul at ing 
factors that are capable of modification by agricultural practice. 

There a re at least six species of root-feeding la rvae of scarab beetles and three 
species of grass grubs that norma lly feed at night on top growth but under certain 
conditions may be subterranea n pasture pests. 

Important facts determined so far are: 
There are marked differences in the abilities of the various species to withstand 

drought ; 
Some species of scarabs are se lective root feeders; others are general soil ingesto rs, 

eat ing root material incidentally ; 
Carbon dioxide attracts grubs that are selective root feeders and suga rs are 

important feeding st imula nts for them ; 
Although their larvae are well equipped to utilize root material , root-feeding 

species may complete their development even when deprived of plants for most of 
the year; 

Feeding on clover roots decreases the growth rate of scarab larvae; 
Pasture plants may, under some conditions, lose as much as half of their root s 

before top growth is affected. - Divisions of Entomology and Plant Industry. 

Availability of Nitrogen fixed by Pasture Legumes 
Many pasture legumes available in Australia fix nitrogen from the air and then 

release it into the soil in a form that can be used by other plants, but the pattern of 
fixation and release is not the sa me for each legume. For example, subterranean 
clover does not release any nitrogen until it has completed its life cycle in late spring, 
after which there is a rapid transference to the grasses in the pasture. Lucerne has now 
been found to release its nitrogen slowly throughout the year, whilst white clover in 
association with cocksfoot competes with the grass for soil nitrogen until the autumn­
winter period. These results suggest that the choice of a pasture legume may even­
tually be determined by how it is intended to utili ze the nitrogen that is fi xed . It a lso 
seems that artificial nitrogen fertili zers might supplement the nitrogen suppli ed by 
legumes, if applied when nitrogen is not being released by the legumes. 

Experimental work has been conducted for three years on sheep pastures a t 
Ginninderra to find out if nitrogen fertilizers will stimulate early growth and alleviate 
the late winter feed shortage brought about by dry autumns and cold winters. Some 
responses have been obtained. So far they have not been economic on sheep past ures 
but they might well be of value under some circumstances on intensive dairying 
pastures.-Division of Plant li?dustry. 
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Combining Summer- and Winter-growing Legumes in Subtropical Pastures 
About one-third of the annual rainfall in so uthern Queensland falls in winter, 

when temperatures a re too low for active growth by summer-growing legumes such as 
Siratro. The poss ibility of growing summer and winter legumes in association to take 
advantage of the full potential of the environment has therefore been examined. 

Lucerne, the most promising legume for winter and spring growth, has invariably 
failed in the past to nodulate and grow effectively on the slightly acid sandy forest 
soils that p redomin ate in the spear grass region. Recent research into this problem 
has shown t hat hea lthy vigorous plants can be established when the seed is pelleted 
in a mixture of Rhizobium inoculant, gum arabic, and maltose, and coated with lime. 
Using thi s technique a successful pasture mixture of lucerne and the summer-growing 
species Sira t ro and Rhodes grass has been developed at the experiment site at Esk dale 
West. 

The combination of Siratro, with maximum yield in April , and lucerne, with a 
peak in Oct ober, provides a high level of protein in the pasture for a much longer 
period than either legume grown singly. This should lead to substantially higher 
production of beef per acre than that obtained from pastures based on summer­
growing legumes a lone. This novel combination of winter and summer legumes 
growing in a single pasture could be valuable over much of the subtropical areas of 
eastern Au stralia that receive a significant winter rainfall.-Division of Tropical 
Pastures. 

New Method of Studying Legume Nitrogen Fixation 
Pasture legumes play a major part in supplying nitrogen to the soil. There is the 

possibility t hat the efficiency of the process could be greatly improved, but little is 
known abo u t how root nodules function . This lack of knowledge of the nitrogen­
fixation process has continued because the available techniques for studying the 
nodules disrupted them a nd led to loss of their functions. 

Active p reparations of soy-bean nodules have now been obta ined under laboratory 
conditions a nd are being used to elucidate the roles of the plant a nd bacterial com­
ponents of t h is important symbiotic system . In the new technique nodules are crushed 
in a special press in an atmosphere of inert argon gas. The resultant materia l con­
tains intact bacteria and very finely divided plant material. The activity of the 
preparation s is measured by a tracer technique , using a heavy isotope of nitrogen 
and controlled amounts of oxygen. Under the experimental conditions the newly 
fixed nitrogen in the preparations accumulates as ammonia, a lthough in the intact 
nodule a mm onia is rapidly converted to amino acids .-Division of Plant Industry. 

Effect of Nitrogen-fixing Bacteria on Soil Reaction 
A recen t study of the secretions in culture media of over 700 stra ins of tropical 

and temperate strains of Rhizobium has shown that those associated with primitive 
legumes in habiting acid so ils are invariably alkali-producing, whereas those associated 
with legumes adapted to alkaline so ils produce acid, thus providing protection 
against the soil environment. In thi s way the survival of acid-producing Rhizobium 
is favoured in alkaline soils in the face of strong competition from other so il 

. . 
m1croorgan isms. 
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This new information on acid and alkali production 1s important to scientists 
working on the classification of legumes and Rhizobium, on legume breeding, and on 
the development of tropical pastures. For example, the Rhizobium used to inoculate 
clovers and medics could be selected to permit these legumes to be grown on more 
acid soils than those to which they are at present adapted , without the addition of 
lime. Natural populations of Rhizobium would need to be screened to identify rare 
types combining alkali production with high nitrogen-fixing potential. Such a 
selection programme could lead to a major increase in the use of lucerne in subtropica l 
areas.- Division of Tropical Pastures. 

Feeding Value of Tropical Pasture Plants 
Research on pasture plants for the tropical and subtropical areas of Australia 

is based on replacing and supplementing the poor native grasses with high-quality 
legumes and grasses introduced from overseas. A number of new species and varieties 
have already become available through introduction, breeding, and selection and work 
is being intensified on those groups of plants showing greatest promise. Because 
very large numbers of introductions and progeny from plant breeding programmes 
must be handled it is important to have reliable methods for early assessment of 
feeding value. 

Techniques have been developed at the Cooper Laboratory for the measurement 
of feeding value and are used for plant assessment. The feeding value of plants 
depends upon the close relationship between animal production and the intake of 
digestible food ; it is assessed by feeding the plants to sheep in pens, then measuring 
the amount eaten voluntarily and the percentage of the intake that is digested. 

Wide differences have been found between tropical legumes and grasses in the 
change in feeding value with increasing age. For example, the legumes Phaseolus 
atropurpureus (Siratro) and Glycine javanica have high values in autumn and winter 
when the values for grasses of corresponding age are very low. Distinct differences 
in feeding value that have been found between varieties of Rhodes grass (Chloris 
gayana) have provided valuable information for determining the release of new 
cultivars for practical use. The techniques are also being used for early assessment 
of feeding value in plant breeding programmes.-Division of Tropical Pastures. 

Sheep and Wool Production 

The sheep and its products are of great economic importance to Australia and there 
is a large programme of research on the problems of the industry. The cost of the 
current national programme of resea rch represents approximately I % of the value 
of the national return from sheep and wool: it may be queried whether this is adequate 
in view of the significance of the industry to Australia and of the rapidly growing 
competition from synthetics. 

Funds to support the Organization 's sheep and wool production research pro­
gramme come from allocations from the Treasury and from the Wool Research 
Trust Fund. The Fund is administered by the Australian Wool Board, advised by 
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its Research Advisory Committees, and the amount a llocated from it to CSIRO for 
wool production resea rch in 1965/66 was $3,058,800. Jn addition the Commonwealth 
provided funds for the programme directly to the extent of a further $2,750,000 
and some $50,000 was contributed from other sources. 

The position of the Wool Research Trust Fund requires special comment. lt is 
used to finance both wool production and wool textile research (see a lso Wool 
Textiles). The annual income of the fund is derived in part from the woolgrower 
through a levy of 20 cents per bale of wool, in part from the Commonwealth Govern­
ment on the basis of 40 cents per bale of wool, and partly from miscellaneous income 
such as interest on investments and sa les of produce. These together provide about 
57 % of the current expenditure on wool research; the balance, abo ut 43 %, is 
provided from capital reserves. The Australian Wool Board has indicated that 
by June 30, 1967, these capital reserves will have been exhausted and funds for 
research (and promotion) must then be wholly derived from ann ual income. 

Clearly this annual income at its present leve l is insufficient to sustai n the current 
research programme. It is therefore urgently necessa ry for the Australian Wool 
Board to approach the industry and the government through the Australian Wool 
Industry Conference for an increase in the levy. Such an increase will have to be 
substantia l even to maintain present programmes, particularly when the normal 
annual cost increment is taken into account; at present it accumulates at compound 
interest at a rate of rat her more than 5 % per annum. 

CSlRO is constantly reviewing its research programmes to ensure that they are 
directed to the needs of the nation a nd it s industries. In view of the situation that is 
now developing in the Wool Research Tru st Fund an especially detailed analysis of 
the sheep a nd wool production research programme was made during 1965/66. The 
exa mination revealed that the programme is generally well balanced in the relative 
emphasis placed on problems of different degrees of economic importance. It is also 
balanced in the relative attention paid to research aimed directly at the so lution of 
identified industry problems and to research to provide the basic knowledge and 
understanding necessary if significant advances are to be made. 

The analysis a lso exposed so me areas of research needing greater attention. 
Examples include the seasonal cycle of reproductive activity in the sheep, the onset 
of sexual maturity, ewe fertility and embryonic mortality, wo rk in depth on the 
growth of the Merino, basic physiology of weaner ill-thrift , work directed to under­
standing the di sease problems that may result from increased stocking rates, the 
causes of di seases of reproduction associated with embryonic loss, the application 
of findings from physiological research to sheep breeding, work to derive principles 
underlying the use of conserved fodder, and work on soil moisture. lt is not clear 
where funds for work on these projects are to be found. 

Many Divisions contribute to the diverse programme of research currently 
conducted by CSIRO on problems of sheep and wool production. These include 
the Divisions of Animal Genetics (Sydney), Animal Health (Melbourne and Sydney), 
Animal Physiology (Sydney and Armidale), Nutrit ional Biochemistry (Adelaide), 
Entomology (Canberra), Plant Industry (Canberra , Perth , and Deniliquin), Soils 
(Adelaide a nd Canberra), and Wildlife Research (Canberra). 
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A problem with great potential for improvement is that of the low la mb-markin g 
percentages achieved in flock s a lmost throughout Austra li a. There are ma ny factors 
invo lved. The Division o/Animal Genetics, wh ich has been st udying se lection for wool 
production since 1947, recently extended it s wo rk to cover se lection for increased 
lambin g percentage a nd better meat production . A relationship between blood type 
and reproductive performance is being in vestigated . Factors being studied in the 
Division of Animal Physiology include infertility in the ram , failure of either the ram 
or ewe in mating, low incidence of multiple births, fa ilure of fertili zat ion o r implan­
ta tion , abortions, and lamb dea ths. Several Divi sions are contributing to work on 
the oestrogenic substances that a ffect the ferti lity of the ewe a nd that are fo und in 
some strains of subterranean clover and of other legumes. The effects of nu trition, 
climate, and t ime of mating a re a lso being studied. Each of these lines o f inquiry 
could make it s contribut ion towards improvement with ultimately a very pronounced 
overall effect on the percentage of lambs marked. 

Much of the Organization 's resea rch relatin g to pa stures has direct relevance to 
sheep a nd wool production (see Pastures) . For example, the work of the Division of 
Plant Industry on the introduction of new species a nd strains of grasses a nd legumes, 
on plant breeding and se lection to improve pasture plants such as Phalaris tuberosa, 
on the avai lability of phosphorus a nd other fertili ze rs in so il s, a nd on the control of 
weeds will lead to improvements in sheep and woo l production. The Divi sion is a lso 
undertaking exper iments on pasture manage ment , othe r aspects of which a re being 
studied at the Pastoral Research Labora1or1• at Armida le in a carefu ll y integra ted 
programme to invest igate stocking rate and its effects on the productivity o f pastures 
and o n animal production. The effects of stock movement a nd the productiveness 
of different strains a nd species of pasture plants a re being assessed in term s of animal 
output. The ro le of fodder conse rvation and of fodder crops is a lso a mongst the 
problems being studied . 

The nutritio na l requirements of sheep a re being investigated in seve ra l Divis ions. 
The tolerance of sheep to the saline waters that are found in ma ny pa rts of Austra li a 
has been studied for many years in the Divisio11 of Nulritional Biochemistry. This 
Divisio n and the Division ol Animal Health have contributed much to ou r knowledge 
of metabolic di so rders such as those caused by minor element deficie ncies, chronic 
copper poi soning, pregnancy toxaemia , and the to xicity for sheep of Phalaris 1uberosa 
pastures. The ma in stages in the conversio n of pasture into wool are being st udied 
in the Division ol Animal Physiology with the overa ll aim of acqu irin g the knowledge 
necessary to achieve increased productivity. The work is aimed pa rticula rl y a t 
providing an understanding of the role of sulphur in the wool fo llicle in view of its 
importance as a component of the sulphur-conta ining amino acids of woo l. Pa rti cular 
attention is bein g paid to the food requirements of sheep unde r drought condition s 
and considerable progress has been made towards an economic basis fo r the drought­
feeding of sheep without loss in wool production . 

A large amount of work is being done on sheep di seases a nd paras ites, part icula rl y 
in the Division of Animal Health. Interna l and external parasites, foot-rot , mycotic 
dermatitis , posthiti s, and urinary ca lculi are being studied in thi s a nd other laboratories. 
Work o n the control of sheep blowfly by the Division of En10111ology and o n predators 
and competitors of the sheep by the Division of" Wildlife Research is a lso rel a ted to 
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improvements in sheep and wool production. fn addition , the research programmes 
of other Divisions, particularly those concerned with work on soi ls and water, are 
providing background knowledge that will lead to other developments for the benefit 

of the sheep and wool industries. 

Fodder Conservation in relation to Wool Production 
It is widely held that the practice of fodder conservation will extend the limits of 

safe stocking and will make possible greater animal production per acre. Actually 
our knowledge of the effects of this practice is meagre and comparisons are being 
made between grazing systems with and without conservation, at three levels of 
stocking. In the systems with conservation, half the area is withdrawn from grazing 
for JO week s in the spring and the hay made therefrom is fed to the ftock in autumn 
and winter. 

The drought of 1965 provided an opportunity for examining the value of hay 
made in the previous good spring of 1964 and fed out during the subsequent period of 
scarcity. At the lowest stocking rate the increase in wool production per acre was 
small. At the intermediate level there was a substantial increase in productivity , whil st 
at the highest stocking rate conservation sharply depressed wool production . Under 
the high stocking rate the combination of cutting and extreme grazing pressure on the 
non-cut area led to a severe depression in wool production which carried over into 
the summer. The lift in productivity obtained from feeding back conserved material 
compensated for only a small part of thi s production loss.-Division of Animal 
Physiology . 

Cortisone can reduce Post-shearing Losses 
The extent , predisposing causes , and prevention of post-shearing losses are being 

investigated. It has been found that the average loss is low, being of the order of 
0 · 7 '%: of all sheep shorn , but that in exceptional conditions more than 50 % of a 
ftock of sheep can be lost at a shearing. Sheep in poor condition are more susceptible 
but losses of sheep in good condition also frequently occur. 

Leaving more wool on sheep after shearing has been found to give con siderable 
protection , but the development of shearing machinery to do this sati sfactoril y 
would be costly . Exposure to cold stimulates the secretion of the hormone adrenalin 
which reduces heat loss by constricting the blood-vessels of the skin . In some sheep 
the constriction of the blood-vessels to the gut becomes excessive, leading to a brea k­
down of the barrier against absorption of toxins and to malfunction of the pancreas 
and the liver. The protective action of another hormone, cortisone, is being investi­
gated and the results so far have been most encouraging. lt may prove possible to 
protect against post-shearing losses in situations where the risk is high by a single 
injection of a long-acting form of the cortisone. The treatment of sheep suffering from 
exposure to cold and likely to die may also be economically feasible. 

The vulnerable period after shearing is determined not only by the shortness of 
the fleece , but also by the physiological process of adaptation to the sudden change 
brought about by shearing. The mechanism of adaptation is being studied to provide 
leads to other means of preventing post-shearing losses.- Division of Animal 
Physiology. 
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Foot-rot responds to a Single Injection of Streptomycin and Penicillin 
Investigations into foot-rot and similar conditions of the feet of sheep have been 

expanded recently, particularly in the higher-rainfall areas of Victoria. A number of 
minor conditions of the feet of sheep, including the non-progressive form of foot-rot 
known as "scald", have been found to occur and have been described and differen­
tiated from classical foot-rot. The occurrence, natural history, and cause of a foot­
rot-like condition in cattle and its possible association with the disease in sheep 
are also being studied. 

The causal organism of foot-rot, Fusiformis nodosus, occurs freely on the surface 
of skin taken from the area between the claws of infected feet and under the micro­
scope it is seen to penetrate into the deeper layers. The response of the sheep's defence 
mechanisms to this infection is the invasion of the skin by white cells and inflammatory 
fluid, which suggests that injected anti-bacterial drugs might be effective in treatment 
of the disease. Fusiformis nodosus has been found to be susceptible to a number of 
antibiotics, and a high percentage of infected sheep injected under laboratory condi­
tions responded to a mixture of streptomycin and penicillin. 

The treatment also gave encouraging results when tested under field conditions, 
but further tests are required to define the most efficient way to use it.-Division of 
Anil/la/ Health. 

The 11e111 injection for / 001-rot. 
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Effect of Early Weaning on Wool Production and Lamb Growth 
Jn experiments at Armidale ewes rearing lambs were found to grow only about 

four-fifths as much wool during lactation , but ate nearly tw ice as much food, as 
similar ewes that had borne a lamb but were not allowed to rear it. When lactating 
ewes were a llowed no more feed than dry ewes, wool growth during lactation was 
reduced to ha lf. These results suggest that the fl eece weights of breeding ewes might 
be increased if the length of their lactation period was reduced . The effects on Merino 
ewes and lambs of weaning at earlier ages than a re customary a re therefore being 
studied. 

Lambs only 3 weeks old have been weaned successfully without supplementa ry 
feed onto grass past ures reserved for them and have actually grown better than those 
born to ewes grazing at high stocking rates and weaned at 12 weeks of age. At high 
stocking rates there may well be a shortage of grass and the ewes will then compete 
with their la mbs for the feed available but provide them with only small quantities of 
milk. The ea rly separation of lambs from their mothers was also found to retard the 
onset of worm infestation. This work is being followed up by a study of the effects 
of early weaning on life-time performances. - Division of Animal Physiology. 

Best Age for Selection for Increased Weaning Weight 
The a im of experiments on meat production at Cunnamulla 1s improvement in 

sheep meat production through selection . An analysis of existing reco rds has revea led 
that body we ight a t weaning is less heritable than body we ight a t 15- 16 months o ld 
even though one body weight is highly correlated with the o ther . Thu s a breed ing 
programme a imed at increasing body weight at weaning co uld best be based on 
se lect io n acco rding to body weight at 15-16 months. 

Pa rt of the work which it had been planned to do on body compos iti on in gro ups 
selected for high and low body weight had to be abandoned because of reduction 
in numbers through drought losses.-Division o_/Animal Genetics. 

Formation of Urinary Calculi 
The cause of stone formation in the urinary tract of sheep is bein g investigated 

as a prelimina ry to development of effective means of preventing the condition. The 
capacity of the sheep's kidney to produce highly concentrated urine is being studied 
becau se stone-forming material is more likely to be precipitated when urine co n­
centration is high. The sheep's special ability to concentrate urine (a factor impo rta nt 
in adaptation to dry conditions) has been found to be related to the deve lo pment of 
special blood-vesse ls in the kidney. 

Urinary calculi commonly contain calcium and magnesium and the excretion 
of these minerals has been studied. A very large increase in the rate of calcium 
excretion was found to occur after feeding, while at the same time urine flow decreased 
so that the concentration of calcium in the urine was greatly increased. Magnesium 
excretion was also a ffected but to a lesser extent. The key to the problem may thus 
lie in the mecha ni sm of these effects of feeding . Following thi s line o f inquiry it has 
already been shown that the movement of water into the rumen after the sheep eats 
dry fodder triggers the release from the pituitary gland of a hormo ne that inhibits 
the flow of urine .-- Division of Animal Physiology. 
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Combined Streptomycin and Penicillin cure Lumpy Wool 
Mycotic dermatitis (lumpy wool) is a chronic infection of sk in that makes shea rin g 

difficult or impossible. 1t also predisposes sheep to fly-strike and to secondary 
bacterial rotting of the fleece. 

Externally applied disinfectants do not cure the infection because the filaments 
of the causal bacterium invade too deeply into the skin , where they are not access ible 
from outside but should be accessible to internally injected antibiotics. The a nti­
biotic injections first tried failed beca use they inhibited the organism from growing 
a nd multiplying but did not kill it. An effective and practicable treatment requires 
an antibiotic that kills the organism rapidly at concentrations attainable in the 
ti ss ues. Streptomycin was found to fulfil these requirements in the laboratory so that 
a single large injection cured 60 to 70 % of infected sheep. For reaso ns not yet explained 
streptomycin injected with penicillin gives a 100 % cure in the laboratory a lthough 
penicillin is of little or no value on its own.-Division of Animal Health. 

Cobalt Pellets for Vitamin B12 Deficiency 
lt is now known that vitamin B12 deficiency in sheep is associated with cobalt 

deficiency in pastures and that the condition can be corrected by dosing the sheep 
with cobalt , but it has not been known how long the treatment will remain effective. 

Mature sheep grazi ng pastures grossly defici ent in cobalt have now been main­
ta ined in full thrift over a six-year period by dosing wit h heavy cobalt pellets. The 
pellets co nta ined 60 % cobaltic ox ide, weighed 10 g, a nd had specific gravity 5. They 
were administered si ngl y, in pa irs, or singly with a grinder. Further experiments are 
being conducted to test whether treated ewes can provide sufficient vitamin 8 12 by 
transfer through the placenta and in their milk to ma inta in their lambs until they 
have grown sufficiently to be dosed with cobalt pellets.-Division of Nutritional 
Biochemistry. 

Testosterone Implantation increases Wool Production only Slightly 
Over the past few years testosterone propiona te impla nts have been used ex ten­

sive ly in Australia for the control of posthiti s. The use of testostero ne has been 
associated with increased wool production , but it was not poss ible to say whether 
this increase was due to a reduction in the incidence and severity of p ost hiti s. or 
whether the hormone had specific a nd direct effects on wool growth. 

Observations over two seasons at Armidale have now shown that in flock s of 
wethers free from posthitis, testosterone implantation does in fact produce a n 
increase in wool production but the norma l dose of 70 mg testosterone propionate 
given in autumn and spring increases the greasy wool cut by only a quarter ofa pound 
per head. Testosterone implantation is associated with a n increase in grease content 
of the fl eece, so that on a clean sco ured basis the difference in wool production a mo unts 
to only a tenth of a pound per head .-Division of Animal Physiology. 

New Techniques for Nutrition Studies in Grazing Sheep 
A wide range of techniques has been developed for the detailed stud y o f metabo li c 

processes in penned animals , but application to grazing animals is se riously ha mpered 
by major practical and technical problems; even basic information on the quantity 
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Expe ri111enral sheep quickly become adapted to carry ing the equipment that is necessary ro srudy 
their 111ewbolic processes. This sheep is carry ing (A) a padded cover over a re-e11tra11t tracheal ca111111la . 
Th e air expired }i'om rhe trachea is piped along rh e shaft of the cart to the gas metering and sa111pli11g 
device (13) . Tiu: padded cover ( C) is over a 111icro -p11111p for the i11ji1sion of rndioactil'e s11hsta11ces 
i11 so l11tio11 .fi'o111 a reservoir into either the jugular rein or the mme11. Th e 11ri11e collector ( D) drains 
into a tank 011 the earl. 

and quality of feed consumed by grazing animals can be obtained only with difficulty. 
As a result of collaboration between CSl RO and the Departments of Biochemistry 

and Nutrition and of Animal Physiology at the University of New England , severa l 
sophi sticated techniques have , for the first time, been applied to grazing anima ls. 
Equipment that can be carried by sheep is now being used both for the continuous 
infusion of various radioactive materials into the bloodstream or rumen and for the 
meas urement of respiratory gaseous exchange. The rates of production of vo latile 
fatty acids in the rumen have also been measured . These are major end-products of 
digestion in cattle and sheep, and their contribution to energy and nitrogen metaboli sm 
is being studied. The use of these new techniques will shortly be extended to other 
problems.-Division of Animal Physiology . 

Statistics and Computation 

The effective use of the results of scientific experiments usually requires quantita tive 
assessment of numerous individual results. The statistical analysis of results is 
therefore a n integral part of most experimental programmes. Within CSI RO, 
research workers are assisted by the staff of the Division of Mathematica/ Statistics, 
which has its headquarters in Adelaide. Officers of the Division are stationed with 
many other Divisions and Sections, and their serv ices are available to research 
workers throughout the Organization. In addition to the provision of stati stica l 
advice and assistance to other resea rch units, the Di vision has its own resea rch 
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programme concerned with the development of statistical methods and, in pa rticular, 
with their application to the analysis of meteorological records in relation to 
agricultural production. 

In 1962, a Computing Research Section was established to provide a se rvice to 
other research units and to undertake research on computing methods and applicat ions. 
The Section has its headqua rters laboratory in Canberra, the main equipment being 
a Control Data Corporation 3600 computer, and members of the staff are also 
stationed in Adelaide, Melbourne, and Sydney, where Control Data Corporation 
3200 computers are installed. The demand for computer time has grown rapidly 
and during the year additional equipment bas been installed to increase the capacity 
of the system. 

Extensions to Control Data Corporation 3600 Computer System 
The last of the computer equipment ordered under the origina l contract with 

Control D ata Corporation has now been delivered. This comprises large-capacity 
drum storage units, six remote display consoles, and a high-precision di splay device. 
All this equipment has been attached to the Control D ata Corporation 3600 in 
Canberra. 

--- -~---

The Highett e11d of the 111icro111a l'e link 111ith the Control Data 3200 computer at the David Rivett 
Laboratory, Clayton. 
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The original monitor system (SCOPE) has been replaced by one written jointly 
by the staff of the Computing Research Section and Control Data (Australia). Using 
the new monitor (DAD) all input/output operations are performed simultaneously 
with the execution of a base-load calculation. In this way, the computer's arithmetic 
units can be kept busy a ll the time, and a series of jobs can be completed in far Jess 
time than under the previous system. All eight magnetic tape units are now availab le 
to the programmer since libraries and working storage can be placed on the drums. 
Thus the utility of the 3600 has been considerably increased and its useful life 
prolonged. 

The addition of the remote consoles has greatly speeded up the development of 
users' programmes. Jt is now possible to "edit" programmes without the use of 
punched cards as an intermediate medium, and this is achieved without undue 
expenditure of computer time. These consoles also allow data to be fed into the 
computer without prepunching cards or paper tape, which improves efficiency, 
especially when only small quantities of data are involved. 

The large high-precision display device enables research on pattern recognition 
and man- machine communication to be carried out very expeditiously. This resea rch 
is helped to a great extent by the light-pen facility that is also avai iable.-Compuring 
Research Section. 

Remote Operation of Computers 
The advantages of a la rge central computer over an equivalent number of small 

separate unit s are very great, but much time can be wasted by users in send ing or taking 
their material to the machine and in waiting for their turn to use it. Moreover, 
machine speeds are now so high that full employment of the capabilities of computers 
is becoming increasingly difficult. 

The possibility of providing direct access to a central computer by a number of 
remote individual users has been examined. As a result, a prototype insta llat io n has 
been built, with a direct microwave link between a console at Highett, Vic., and the 
Control Data Corporation 3200 computer sevnal miles away at the David Ri vett 
Laboratory, Clayton. The link has now been commissioned and the system is in limited 
operation. Although further work is necessary before the aims of the project a re 
fully reali zed, the results achieved so far have been most encouraging.-Division o/ 
Mechanical Engineering. 

Timber and Building 

Much early building construction in Australia was based on methods, designs, a nd 
materials originating in the Northern Hemisphere. Native timbers, in particular, 
were little used except for rough work until well int0 the twentieth century. Many 
difficulties were encountered in attempts to use Australian hardwoods in higher-grade 
construction and in paper-making, and research into problems associated with using 
these timbers was therefore commenced in CSIR in 1928. 

The broad aim of current research programmes is to provide the background 
knowledge needed to exploit the special properties of local materials and to provide 
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answers to problems specific to local industries. Within this framework the Division 
of Forest Products in Melbourne is investigating problems of timber utili zat ion 
through all stages from milling to a wide range of end uses, such as building construc­
tion (including the development of so me novel forms of construction), the manufacture 
of furniture , the preserva tion of timbers , and the manufacture of paper. These 
investigation s have recently been extended also to a study of the effects of conditions 
during tree growth on strength and other factors affecting utili za tion. The need for 
investigations of building materials other than timber led to the establishment of a 
new laboratory, now known as the Division of Building R esearch, in Melbourne in 
1945. Resea rch on some specia lized building materials is undertaken by the Division 
of Applied Mineralogy, Melbourne, and the work of the Soil Mechanics Section (also 
in Melbourne) includes st udies of the load-bearing properties of so il s and the des ign 
of building foundations. 

Of the total expenditure of about $1,800,000 on timber and building research in 
1965/66, so me $ 110,000 was contributed by firms, industry associations, and public 
authorities. 

Many of the initial problems that faced the Division of Forest Products in J 928 
have been reso lved. Jn more recent years the programme has been broadened a nd is 
now large ly aimed at further improvements in the efficiency of utilizing our timber 
resources , at a better quality of timber in the forests of the future , and at extending 
the use of Australian timbers in the manufacture of products such as plywood and 
paper. Making use of the vast amount of information the Division has accumulated 
on Australian timbers, a new schedule of strength gro ups has been drawn up. It sho uld 
lead to greater fle xibility in the design of timber structures. From its inception the 
Division has maintained close contact with all branches of the timber indust ry. 
Recently the trend of technical development within the industry has been ga ining 
momentum and efforts a re being made to foster and improve the flow of technical 
material to architects and builders. 

Early work in the Division of Building Research was concerned mainly with mate ri a ls 
such as concrete, clay products, and gypsum. Its programme now includes resea rch 
on thermal control in buildings , building acoustics, structural design (especially in 
relation to concrete construction), and the special problems of building in tropical 
conditions. Recently this range of activities has been extended by the initiation o f 
work on building operation s and economics. The group concerned has commenced 
a series of investigations after discussion with an Advisory Committee on Building 
Operations and Economics Research, which was established to assist in the pla nning 
of the programme. 

Jnvestigations on cement and concrete are included in the work of the Division 
of Applied Mineralogy , which is one of the six Divisions of the Chemical R esearch 
Laboratories. The Soil Mechanics Section has been concerned for some years with 
invest igations on expansive clay soils, which cause problems in building construction 
because of their tendency to swell when wet. The Section is investigating the pheno­
mena involved in swelling and is experimenting with measures that can be taken to 
prevent damage to buildings. 
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Management Planning and Control Techniques in Building 
Substantial improvements in the efficiency of many manufacturing operations 

are possible through the application of newly developed scheduling techniques to 
control the flow of materials and the use of manpower and equipment. These 
techniques could lead to similar improvements in efficiency in the building indu stry . 

A technique now being investigated is known as "Network Analysis '', or some­
times as the "Critical Path Method" (C.P.M.) or "Project Evaluation and Review 
Technique" (PERT). It depends on representing the individual tasks which make 
up a construction undertaking by a network diagram. With information on the time 
and manpower required for each task this provides an abstract model suitable for 
mathematical manipulation. Alternative schemes for performing the work can then 
be compared and an optimum scheme can be se lected . With regular up-dating the 
work can be reviewed as it proceeds and the optimum procedure for its completion 
selected at any given time. The mathematical processing and preparation of status 
reports can be done by computer. 

A computer programme for network analys is and the presentation of reports has 
been designed for use with Control Data Corporation 3600 and 3200 computers. 
It has been designed so that additional features can be introduced without disrupting 
its logical structure and so that the possibilities of computer process ing are used 
without loss of the value of human experience and judgement. The programme is 
being used in cooperative studies with several building companies and public authori­
ties. The results obtained so far indicate that tender and contract documents should 
be prepared so that they include more information for use in network analysis. ­
Division of Building R esearch. 

Code of Practice for Light Timber Framing 
ln the drafting of a Code of Practice for Light Timber Framing by the Standards 

Association of Australia, the Division of Forest Products has accepted sole respon­
sibility for the preparation of the extensive series of tables of timber sizes required 
for domestic and other light timber construction. With the aid of a computer the 
preparation of the tables is nearing completion . The Code of Practice, when finali zed , 
will supersede the Division's Pamphlet No. 112, which gives sizes of members based 
on now out-of-date criteria of loading and design. 

Jn the preparatory work for these new tables the strength grouping of the timbers 
used for structural purposes in Australia was revised . As a result a new strength 
grouping system has been proposed to replace the one in use for the past 30 years. 
This new system is based on the more extensive strength data now available for 
Australian species, and better correlations between strength groups and strength 
properties. It provides for a more rational series of working stresses involving 
simultaneously both strength group and timber grade. It also takes into account the 
evidence now available on the variation of stiffness with grade. 

The new grouping system and the Code of Practice should lead to more efficient 
overall use of timber in housing construcLion . It will provide wider scope for architects 
and builders wishing to develop and build houses and other light structures that 
depart significantly from traditional construction designs.- Division of Forest Products. 
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011e of the test sites for preservalive-lreated JVood specime11s is at Bro1v11 River i11 Papua. Here 
there are 660 speci111e11s exposed lo a severe decay hazard. 

Tests of Preservatives using Small Treated Specimens 
One of the largest and most comprehensive tests of wood preservatives so far 

attempted anywhere in the world has been established, using small treated specimens. 
With 6060 test stakes, tests are being conducted on more than 18 different creosotes and 
oil-borne preservatives, 16 different water-soluble preservatives, and a number of 
"dipping" preservatives. The specimens have been distributed around eight sites 
chosen as representative of conditions of high hazard ranging from the tropical 
Territory of Papua and New Guinea, through north Queensland and New South 
Wales, into the mallee and southern regions of Victoria. 

Although this test may run for more than 20 years, observations made during the 
first few years will provide a reliable basis for specifying minimum loadings of 
preservatives for various commercial uses. As the test progresses , it will yield more 
complete information upon which to base recommendations for the use of prese rva­
tives in ground contact in any part of Australia.-Division of Forest Products. 

Fungi Essential for Tree Growth 
Unlike herbaceous plants most forest trees, both softwoods and hardwoods , do 

not obtain their nutrients directly from the soil. Instead , they rely on fungi, whose 
cells (hyphae) absorb from the earth all the water and salts essential for the life and 
growth of the tree and pass them on to the tree roots. ln return, the fungi obtain food 
from the tree in the form of sugars. Under certain conditions, however, fungi may 



RESEARCH ACT I V ITI ES 95 

invade the cell s of the host to form a root rot which leads to the death of the tree. 
The nature of the balance between fungus and host in normal and pathological 
co nd iti ons is being investigated in conjunction with the Victorian Forests Commission. 

These st udies a re giving informat ion on the mode of nu t riti o n of forest trees, 
a nd indicating how li ving trees ~u1d the timber they produce a re able to resist fungal 
attack. They are showing a lso how trees produce some compounds that can cause 
technical difficulties in the pulp a nd pa per and other indu stries.-Division of Forest 
Products. 

Wildlife 

Much of the wildlife in A ustralia is unique and the Division of Wildlif e Research 
has been established especially to stud y our mammals a nd birds. The species investi­
gated ra nge from the rabbi t, which is no t indigeno us but was int rod uced and is 
obvio usly a pest , to those, such as the lyre-bird , which need to be conserved. On the 
other hand the mutton bird , for exa mple, is bein g studied because of its importa nce 
to a n industry. Jt is , however, not a lways possible to class ify a nimal problems into 
questions of conservation or destruction. An example is the position of the various 
species of ka ngaroo, which is particularly complex and diffi cult ; the wo rk of the 
Division has shown that so me of the species a re undoubted pests in some places , 
yet at the same time they may be an economically valuable source of protein. Other 
species are in urgent need of conservat io n. 

An y an imal population is a lways in a delicate, dynamic equ ilibrium with its 
environment, and a knowledge of the relationship of a species to this environment 
is basic to a ny successful programme, whether it be for control or conservation. 
C urrent work on the kangaroo a nd on species such as the fo x, dingo , ravens, native 
hens , mutton birds , and waterfowl is directed towards providing a background 
knowledge of the basic biology of the a nimals, their ecology, behaviour, a nd physiology 
of reproduction. 

A large part of the Divisio n's work is directed towards control of the ra bbit . 
Effective long-term control of the rabbit over the wide range of climate, soi l, a nd 
vegetation in which it lives in Australia requires a backgrou nd of knowledge of it ~ 
biology in these environments, and much va luable informatio n has a lready been 
obtained. The Division of Animal Genetics is continuing its wo rk o n the effect ive ness 
of strains of the myxo matosis virus. 

Much of the work involved in these investigat io ns is co nducted in the fie ld , 
remote from Divisional headquarters , and would not be possible without the coopera­
tion of individual landholders. 

Competition for Feed between Kangaroos and Sheep 
For some years several species of kangaroos and wallabies have been studied to 

obtain the basic ecological and biological information essent ia l for a rational approach 
to ma nagement of fauna resources . The studies cover numbers a nd movement , 
food intake, growth, and reproduction. 

One of the most important aspects that concerns the pastoral industry is the effect 
of kangaroos on pasture . This work involves meas urements of changes in pasture 
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ca used by kanga roos grazing a lone or in co mbina tion with sheep, and is being done 
a t Tero C reek Station in north-western New So uth Wales . T wo series of obse rvati ons 
have been ca rri ed o ut on sand-hill pla nt communi ties, o ne of which had not been 
grazed by sheep for 15 yea rs, while the other had been grazed continu ously by sheep 
durin g thi s time. Sheep have now been introduced into the former a rea and the 
lo ng- term changes in each pasture will be obse rved . 

Related wo rk is being done to find what kanga roos actua lly ea t a nd the pla nts 
fo und in stomachs of sheep , grey kanga roos, a nd red ka nga roos grazing together 
in so uth-western Queensland have been a nalysed bota nica ll y. Samples we re ta ken 
on six occasio ns in 1963 a nd in Janua ry 1964 from a to ta l of I 00 sheep a nd 114 
ka nga roos. On no occasion did the two species of ka ngaroos and the sheep ea t the 
sa me diet. Even when the ka nga roo ate the same plant species a t the sa me ti me as 
the sheep, it was usually fo und tha t the amounts we re different. Red ka ngaroos 
a nd sheep preferred a diet of a bo ut 50 % herbs plus shrubs a nd 50 % grasses, wherea 
grey ka nga roos ate substantia lly la rge r proportions of grasses . Since the herbs a nd 
shrubs have a high nitrogen co ntent relative to grasses they must contribute impo rta ntly 
to wool producti on, a nd it might be a rgued that red ka ngaroos compete with sheep 
fo r those pla nt s. l n the o ne or two instances where kangaroos, both red a nd grey, 
competed with sheep th ro ugho ut the yea r fo r the sa me herbs or grass, a nd where 
la rge numbers of kanga roos were present , they must have seriously interfe red with 
wool prod ucti o n. However, the di et of red and grey ka nga roos usually co ntained a 
la rge pro po rtio n of herbs that we re not favo ured by shee p.-Divisivn of Wildlife 
Research. 

Control and Conservation of Native Fauna 
In no rthern Australia a nd New Guinea, the di stribution of rn1tive birds a nd 

ma mma ls is not well known. Such survey ing and co ll ecting as have been do ne have 
most ly been for fo reign organizations for diverse purposes a nd the res ultin g da ta 
a nd collectio ns are not immedia tely ava ilable to A ustra li a n resea rch wo rke rs. 

In fo rmatio n on the di stributio n and status of thi s fauna is urgently needed . l t is 
possible that di seases of do mestic birds and mamma ls, at present unknown in 
A ustra li a, co uld be int roduced accidenta ll y a nd spread by the movements of na ti ve 
animals, agai nst which co nt ro l measures might then be needed. These measures co uld 
not be effectively devised witho ut a so und knowledge of the species. Co nve rsely, 
many of our native fauna need to be conserved, and co nse rvation is simila rl y hindered 
through lack of information on their di stribution and sta tus. These problems will 
undoubtedly be aggravated by increas ing agricultu ral development in no rthern 
Australi a a nd New Guinea. 

The Division of Wildlife Resea rch has made so me surveys of fauna in such a reas, 
but onl y as opportun ity o ffe red . N evertheless, a la rge amount of va luable material 
a nd informatio n has been asse mbled. The Sepi k di stri ct of New Guinea has been 
visited several times in the co urse of a coll aborative survey with the Austra li a n 
National University. Other surveys have been in the Cobo urg Peninsula in the north­
west of A rnhem Land , Cape York Peninsula, the Coral Sea isla nds, and a rat her mo re 
deta iled survey in fo rest a reas in no rth-easte rn N ew South W ales.- Division of 
Wildlife Research. 
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Lillle is /rno11111 of' 1/te fa1111a of 1/te lropica/ areas of A11s1ralia. Th e p!to1ograp!t s!to11•s 011e of !he 
11•ale1fo1v/, 1/te g ree11 111/ti.\'//e du ck, Dcndrocygna eytoni, 111/ti c!t is al prese111 ab1111da11/ 011 lropica/ 
/agoo11s i11 1/1e 11or1!t. 

Basic Knowledge of Rabbit Distribution 
A group of research workers in the Division of Wildlife Research is working to 

provide the essential biological background knowledge concerning rabbits that is 
required as a basis for the development of more economical and effective strategic 
methods of control. 

The studies include field ecology, reproduction , behaviour, parasitology, phys io­
logical changes, and adjustment oft he animals to their environment. An understanding 
of the rabbit problem in Australia call s for a better knowledge of distribution patterns 
and the ways in which rabbit numbers fluctuate in different habitats and region s. 
ln order to provide the required answers, field workers in the Division have developed 
methods of estimating rabbit populations and are measuring changes in numbers in 
five different populations in widely separated regions of eastern Australia. All the 
techniques available are being used , including the accurate mark-recapture method , 
counts of rabbits on the surface during daylight and dark , the den sity and size of 
rabbit warrens and their rate of use, and aerial surveys of warren di stribution over 
large areas. Where possible , different types of studies are carried out in the same 
areas at the same time so that cha nges in numbers measured in one way may be 
directly compared with the same changes measured in another way. 

The data from the first series of observations show great differences between 
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rabbit densities in different habitats. Thus in a suba lpine habitat over 90 % of warrens 
were confined to open country grazed by stock. Similarly, in a subtropical habitat 
over 90 ~;;'. of all warrens were confined to alluvial sand-hills bordering a river. 
Drought conditions in north-western New South Wales reduced the numbers of 
rabbits counted in one area by more than 75 % in 12 months . Aerial surveys of large 
areas of the arid zone have shown a marked discontinuity in the distribution of 
r<1bbit warrens, with peaks of high density limited to certain major physiographic 
regions. These include sand-dunes near swamps and the margins of stony rises. 
A gradual accumulation of data through both intensive census-taking and ground 
and aerial surveys will ultimately permit the measurement and prediction of fluctua­
tions in numbers with some degree of accuracy. The strategy of rabbit control will 
benefit accordingly.-Division of Wildlife Research. 

New Strains of Myxomatosis for Rabbit Control 
The object of the myxomatosis research of the Division of Animal Genetics is to 

produce new stra ins of the virus that will be useful for rabbit control and to find the 
best methods of using myxomatosis under existing field conditions. Considerable 
work has been done on the development of new techniques for the research. 

A simple method of collecting blood samples in the field for the assay of antibodies 
has been devi sed. Results of a survey in New South Wales begun in August 1965, 
in cooperation with the Pastures Protection Boards, indicate that in many rabbit 
populations the percentage of rabbits that are immune is small. In these, the intro­
d uction of virulent Glenfield virus could be useful. It is probable that the susceptible 
rabbit s which form the majority of the popula tion are relatively young, probably 
mostly kittens. These would usually be killed by Glenfield virus before field stra in s 
can take over. Other areas have nearly 100 % immunity and in some areas all rabbit s 
tested have proved immune. This is probably due to the failure of adults to breed 
during the drought , so that only old rabbits are in the community. These should 
be poiso ned before they can breed. 

A new and simple method of infecting rabbits via the eye has been developed. 
Small quantities of dry powdered material mi xed in a small quantity of abrasive are 
inse rted into eyes with the tip of the little finger. No dilution , syringe, or other appara­
tu s is required. Another development has been a new method of growing virus that 
produces cultures containing much more infective material than before and so is much 
more like ly to infect susceptible rabbits.-- Division of Animal Genetics. 

Control of Problem Birds on Airfields 
When a bird is struck by an aircraft the incident is usually fatal for the bird a nd 

may severely damage the aircraft. The frequency of bird strikes depends on the 
density of bird populations and the number of aircraft using the same air space. 
The number of birds decreases with altitude and consequently almost all bird strikes 
by regula r air transport services occur within the circuit areas of airports. 

As a preliminary to finding means of permanently lowering bird numbers near 
airfields, the environmental requirements of the various bird species frequenting them 
are being studied at 16 airfields throughout Australia. Practical application of the 
findings has already been possible, and has resulted in a spectacular decrease in 
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numbers of some of the species of problem bird s. The cessation of tipping of garbage 
during daylight hours at dumps near airpo rts has resulted in a reduction of more 
than 80 % in the number of silver gulls at the a irports of Sydney and Adelaide. Also 
the drainage of swamps and the stringing of wires over tidal beaches and ponding 
a reas at Sydney Airport have reduced the numbers of gull s roosting there at night 
from 8000 to less than 10. Treatment of the vegetation on parts of airfields which 
attract birds either as a so urce of food or as roosting and nesting habitats has also 
helped to reduce many bird populations on airfields. 

The programme of the Division of Wildlife Research covers a wide variety of 
birds that have been reported on A ustralian airports . Many of these are being 
studied primarily in relation to their importance to agriculture and forestry , but the 
findings a re app licable to the problem caused by the birds at airfields. As their 
basic biology is revea led , cheaper, simpler, a nd more practicable control methods 
can be developed .- Division of Wildlife Research . 

Wool Textiles 

Wool textile research in CSl RO is carried out in the Divisions of Protein Chemistry 
(Melbourne) , Textile Physics (Sydney), and Textile Industry (Geelong), which together 
comprise the CS l RO Wool Research Laboratories. Research in these Laboratories 
was not commenced until 1949 but man y improvements in wool processing and 
testing have a lready been introduced. Finance for their work comes from allocations 
from the Wool Research Trust Fund which is admi ni stered by the Australian Wool 
Board. The Board is adv ised by the Wool Textile Research Advisory Committee. 
1 n 1965/66 the amount a llocated to the Wool Research Laboratories was $2,600,200. 

The Wool Resea rch Trust F und is used to finance both wool textile and wool 
production research (see al so Sheep and Wool Production). At present about 15 ~ 0 
of the funds expended are derived from the woolgrower by means of a levy of 
20 cents per bale of wool ; the Commonwealth Government provides about 30 % 
on the basis of 40 cents per bale of wool ; approximate ly 12 ~~ is met from miscellaneous 
income to the Fund , such as inte rest on investments and sales of produce; the balance, 
about 43 %, is provided from rese rves including the capital of the fund which was 
established with the proceeds from the sale of wool during World War If. 

The objective of the resea rch in the Laboratories is to ensure that advances in 
modern science and technology a re fully exploited for the benefit of the wool industry. 
All operations, from the branding of wool whi le on the sheep, through the handling 
a nd transportation stages, to wool textile processing and testing a re subject to 
scrutiny. Con siderabl e emphasis is placed on new processes leading to the improve­
ment of con sumer goods and the development of new uses for wool. 

A large proportion of Australia' s woo l is expo rted for processing overseas and 
it is important that the resu lts of the work of the Laboratories should be promoted 
into indust ry throughout the world. This is effected largely through the International 
Wool Secretariat , which, through its Resea rch and Development Committee, is a lso 
playing an increasingly important role in coordinating wool research activities in 
the principal wool-growing a nd wool-processing countries and in suggesting those 
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lines of inquiry most likely to meet current con sumer needs. Work in the Geelong 
Division on the new process for shrink-proofing wool, details of which have been 
announced recently (see below), was given impetus by the emphasis the Committee 
placed on the need for a simple and effective process for shrink resistance. Current 
emphasis is placed on such requirements as resi sta nce to yellowing, wrinkle resistance, 
and faster methods of setting wool fabrics. 

The three Laboratories work closely together. Work in the Division of Protein 
Chemistry is concerned with the basic structure and chemistry of wool, to provide 
a better understanding of its properties and the changes that take place during 
processing. It also undertakes research on processes that do not use conventional 
textile processing equipment. The physical properties of wool are studied in the 
Division of Textile Physics, with special attention to the mechanical and wate r­
so rption properties of wool fibres. This work is associated with practical applications 
to processes and with the development of improved testing methods. Research in 
the Division of Textile Industry is concerned mainly with textile processes and related 
studies, for which it has installed a full range of wool-processing equipment. 

The Third International Wool Research Congress was held in Paris between 
June 29 and July 9, 1965. It was organized by l'Institut Textile de France and was 
attended by over 300 scientists from the leading wool-producing and wool-processing 
countries. Some 30 delegates attended from Australia , mainly from the CSIRO 
Laboratories and from the Australian Wool Board and universities. Ideas and 
information were freely exchanged over the whole range of wool research , leading 
to considerable benefit through re-direction of the world's wool research reso urces 
into new lines of inquiry. The next meeting is to be held in San Francisco in 1970. 

Amino Acid Sequence in Wool 
A knowledge of the basic structure of wool is important for the understanding of 

111any of the characteristics of the wool fibre and the changes that occur during 
processing. In work on the che111ical structure of wool the constituent protein s must 
be iso lated for study. These proteins, like proteins from other sources, are built up 
from amino acids , but because of the unusual characteristics of the wool proteins 
it is not easy by conventional techniques to be sure that any fraction is a single pure 
co111ponent. Recent ly the Divi sio n of Protein Chemistry has obtained considerable 
evidence that it has iso lated a single protein fro111 wool and , for the first time, estab­
li shed the order of occurrence of a substantial number of amino acids within it. 

This protein fraction is made up of about 200 amino acid components. Most 
of those present recur many ti111es , so that about 80 % of the components consist of 
only six amino acids. Previously little has been known of the order of occurrence of 
amino acids in any wool protein. A sequence of over 30 amino acids in the central 
part of the molecule has now been established.- Division of Protein Chemistry. 

New Processes for Shrink-proofing Wool 
The sea rch for a sat isfactory process for shrink-proofing wool has extended in 

CSI RO over the past 18 yea rs. During this time several processes have been developed 
but each has been too complex or too uneconomical for widespread industrial 
application. Two new techniques using synthetic resins have now been developed. 
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The ne w resin process f or shrink-proofing ll'ool lops. The firs/ balh on the /eji contains a solution 
of detergent. This is fol!ml"ed h1· a \\'Oler rinse and 1he pretreatment with a very weak solution of 
chlorine that prepares the jihre .rn1j(1ces so 1ha1 they 1vill take up the resin as a uniform deposit. 
The resin is applied in the last holl'/ before the wool passes into a drier which is beyond the picture 
lo the right . 

The first of these is applicable only to woven woollen fabrics , to which the resi n 
is applied as a padding treatment during the finishing of the cloth. The process has 
been readily taken up by industry and produces material that resists shrinking on 
washing, is stronger, and wears better. 

The second process is applied as a continuous treatment to tops and is greatly 
superior to earlier methods. It is simple, the wool in sliver form passing continuously 
through an extremely weak solution of chlorine which is then neutralized. This 
prepares the surface of the fibres for the next stage of treatment, in which the wool 
passes through a solution of synthetic resin in water. In contrast, earlier processes 
required the use of costly organic solvents. The type of machinery required is already 
in use in some Australian wool textile mills and should need little modification . Yarn 
spun from the treated wool will produce fabric that can be machine-washed in all 
types of machinery now available. In addition the treatment eliminates pilling, in which 
small balls of fibres are formed on the surface of garments, especially on home-made 
knitwear. 

Large-scale trials of the process have been conducted in Australian and overseas 
mills during the past year, and applications have been made for patents in the major 
wool-processing countries. It should greatly extend the usage of wool when mills 
become equipped with the machinery for commercial production.- Division of 
Textile fodustry . 
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Development Contract for Yield and Fineness Testing Equipment 
One of the major problems facing wool-buyers and others connected with the 

wool ind us try is that whil st some of the characteristics of wool ca n be assessed readil y 
by handling a nd vis ua l appraisal, others present difficulty . Among these is yield, 
which is the percen tage of actual wool in a bale of greasy wool. Along with the 
percentage of burr and the fineness of the wool, it is usually appraised visually. 
Although a fair degree of accuracy is attained, there are many occasions when it 
wo uld be advantageous to be able to measure these characteristics. Such measure­
ment s are, in fact , made by Wool Testing Houses, but current methods are laborious 
and it would not be practicable to test more than a small proportion of the Australian 
clip. 

Considerable progress has been made in investigations on a number of improved 
method s of testing for yield, burr, and fineness. To speed up the completion of this 
work , an arrangement has been made with a Sydney firm of wool machinery manu­
facturers for the development of the equipment for these tests jointly with CS I RO.­
Division o(' Textile Physics. 

Regain Testing to Certificate Standard 
The CSI RO Direct Reading Regain Tester developed earlier is now widely used 

in industry . To achieve the greater preci sion required for the issue of certificates in 
wool commerce under the Reg ulation s of the International Wool Text ile Organization , 
an improved conditioning oven has been developed. It has been designed to make 
precise rega in mcm.urements rapidl y. and to be simple and reliable in operation. 

In the CSI RO Conditioning Oven , the arrangements for holding wool samples 
en sure that a ir heated to 105°C passes through all parts of the sample so that drying 
is rapid. Preci se weighing is achieved by eliminating buoyancy and convection 
effects. The oven has given very good results during several months' use by the 
Australian Wool Testing Authority.-Division of Textile Physics. 

Processing Performance of Wool 
The performances of different lines from a Merino clip have been compared in 

manufacture and in final products, and similar comparisons have now been made 
with Polwarth and Corriedale clips. The results show differences in processing 
performance between the various lines but less difference between the fabrics produced. 
These studies indicate that one of the advantages to be derived from separating a clip 
into many lines is that it facilitates the evaluation of yield by the buyer. It is much 
easier to estimate the yield from a homogeneous line of fleece wool than it would be 
if lots were combined , even though the final fabrics from the different lines may not be 
significantly different. 

Prelimina ry comparisons of wools from flocks of sheep maintained at different 
rates of stock ing have shown no difference either in process ing performance or in 
properties of the final fabrics. This indicates that no deterioration of wool quality 
ha s resulted from higher stocking rates . Such studies are helping to form a valuable 
link between resea rch in wool production and wool utilization.- Division of' Textile 
lndustrv. 
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Sock Trials 
Over the past three years, a wearer trial has been conducted to assess the perfor­

mance of A ustralian-made men's wool socks. The socks were worn under normal 
conditions by the participants in the trial , and each sock change and wash was 
recorded. W ashing was carried out under supervision. There were about 30 partici­
pants in the trial and socks were washed daily. The two major items assessed were 
shrinkage and the number of wearings before holes appeared . 

The resu lts obtained show that it is possible to manufacture correctly shrink­
proofed socks that survive about 100 washes before failure , or 200 washes if about 
20 % of nyl o n is added. Increasing the percentage of nylon does not appear to improve 
performance. The trial showed that many commercially available socks had only a 
fraction of t his durability . The implication is that existing shrink-proofing techniques 
can give sat isfactory results but are not being correctly applied.- Division of Textile 
Physics. 

Electrostatic Charging of Fabrics in Hospitals 
Because of the use of inflammable anaesthetics, current codes of practice relating 

to safety in operating theatres prohibit the use of textiles prone to develop electrostatic 
charges. T h e development of these charges on various fabrics and the use of antistatic 
agents have been investigated in collaboration with the Royal Melbourne Hospital. 
It has been fo und that commercial anti static agents effectively prevent the development 
of static cha rges on earthed textile materials made of fibres normally static-prone, 
but that a n tistatic agents are relati vely ineffective on blends of static-prone and 
static-free fib res. 

The res u lts show that changes are needed in the definitions and tests in the current 
codes of practice. For example, the present standard test for electrical conductivity 
of textiles is unsatisfactory, and it has been found that in any case it is not related 
simply to th e development of static charges on a fabric. Application of the informa­
tion obtained in the investigation could permit a substantial saving to Australian 
public hosp itals but is not possible without revision of regulations relating to safe 
practice.-D ivisions of Protein Chemistry and Applied Physics. 

Lanolin Recovery 
The reco very of wool wax from wool-scouring liquors is important for several 

reasons: sco uring efficiency can be improved, there are fewer problems in the disposal 
of effluent, a nd the product can be sold, after refining, as lanolin. The commonest 
method of recovery, which uses centrifuges, is, however, not very efficient and the 
factors affec ting the performance of commercial centrifuges have been studied exten­
sively. It h as been found that greatly increased yields of wax can be obtained by 
making simple adjustments to existing equipment and procedure. Jn trials in three 
wool-scouri ng plants the yield of wax has been increased by approximately 40 % 
over a peri o d of 6 months .- Division of Textile Industry. 
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Services and Publications 

THE PRIMARY FUNCTION of CSJRO is to undertake research that can be used to promote 
the development of Australia. It is not enough to discover the solution to a scientific 
problem; the results of research must be communicated to others. Through publica­
tion in scientific journals these results become added to the world's store of knowledge 
and so are available to other scientists. Effective communication to industry is not 
so readily achieved. 

CSIRO is, to a large extent, dependent upon other government agencies and 
upon industry for the development of its research results for practical application. 
In the agricultural industries there is usually much work to be done before the 
regional and local significance of these results can be assessed and advice to the 
producer formulated. The State Governments have set up Departments for research 
and advisory services for this purpose but in the secondary industries similar services 
are not available nor would they be practicable. An industrial enterprise is thus 
usually dependent upon its own technical staff for the assessment of the significance 
of new developments in relation to its own activities. In the absence of such technical 
staff any effort aimed at communicating the results of research to industry must be 
largely ineffective. 

One of the major difficulties in securing the application of CSIRO research 
results in secondary industry arises from the lack of suitable arrangements in Australia 
for development work. Development is an activity that is essentially different from 
the research work that precedes it. It requires a different staff and different facilities 
and usually costs a great deal more. While there is a need to take development further 
in CSIRO, this cannot be a complete answer to the problem. The scope within 
CSIRO for this type of work is limited and in any case it should be conducted within 
the framework of the industry concerned. The inability of a large section of Australian 
industry to handle its own development work is a serious obstacle that needs greater 
attention from both government and industry. 

In the circumstances a wide variety of means is adopted by CSIRO to secure the 
application of its research results and these are largely dictated by the capabilities 
of the industries concerned. The Organization maintains close contact with the 
research and extension services set up by the State Governments for the benefit of 
the primary industries, and a vigorous liaison programme has been adopted to aid 
the exchange of scientific information between these services and CSIRO Divisions 
and Sections. It has been necessary to adopt quite different means to secure the 
application of research results in secondary industry. Novel processes are patented 
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when this appears likely to aid industrial application. Divisions that a re directly 
associated with particular industries maintain active advisory services and issue 
publications describing new developments and drawing attention to possible applica­
tions. Wherever possible, the Organization collaborates with industry in development 
work. The extensive holdings and services of the CSI RO libraries are available to 
both research and industrial users. Instructional films are made to demonstrate new 
processes and to assist in the training of operators. 

Agricultural Liaison Activities 
CSlRO is only one of several institutions concerned with research in agriculture. 
The Departments of Agriculture which provide the research and extension services 
in each State undertake a wide range of research on problems arising within their 
regions of interest. In many of the universities the faculties of agriculture have 
particularly strong research schools. In such a situation effective interchange of 
research information becomes imperative, and it is essentially for thi s purpose that 
CSIRO set up its Agricultural Liaison Unit. Liaison is effected by a variety of means 
such as technical conferences, specialist committees, publications, and extensive 
use of personal contact. 

An important development in recent years has been the greatly increased colla­
boration between officers of CSI RO, State Departments, and universities. This 
situation is extending rapidly a nd it has been possible to a rrange some interchange 

The National Standards Laboratory held Open Days 011 August IO and 11, 1965. Over 2500 people 
attended to see the 140 exhibits 011 display in the main laboratory building and in the branch 
laboratory al Ne11110111n. 
Closed-circuit televisio11 111as used to demonstrate the plasticity of metals 111he11 being machined. 
A microscope objective filled to the camera sho111s a greatly enlarged image of a cutting tool 011 
the screen. 



SERVICES AND PUBLICATIONS 107 

o f staff. It will be of great benefit to Australia if a mechani sm can be developed fo r 
uch tran sfers to be effected without loss to the individuals concerned (see al so page 11 ). 

Some of the work of CSJ RO is carried to a stage that permits immediate integratio n 
a nd interpretation in a form suitable for use by extension officers. During the yea r 
o ver 100 research papers were handled in this way in the liaison quarterly Rural 
Research in CS/RO. 

Much other work cannot be treated so directly ; it requires integration with other 
k nowledge, further testing, or adaptation before it can be put to practical use. 
Technical conferences are then a valuable means of bringing together those conce rned . 
During 1965/ 66 conferences on weeds, cereal agronomy, soil science, and the arid 
z one were arranged on behalf of the Australian Agricultural Council , and CSJRO 
was also involved in the organization of the 1966 Northern Territory Scientific 
L iaison Conference. Comprehensive reviews have been prepared of the resea rch o n 
p hosphate in agriculture in Australia and of research on soils and pas tures in south­
eastern South Australia and south-western Victoria. 

CS! RO does not undertake agricultural exten sion work of its own accord bu t 
has cooperated with State Departments of Agri culture in several special projects. 
An exten sion publication, "Drying of Grapes ... wa s produced in collaboration wit h 
t he Departments of Agriculture in New South Wales , Victoria , and South Australi a. 
C SIRO al so joined with the Western Au stralian Department of Fisheries and Fauna 
in a joint programme to secure the cooperation of commercial fishermen in work 
o n the biology of crayfish and to maintain the productivity of the crayfish fi shery. 

Contact with Secondary Industry 

All Division s and Sections of CSI RO maintain close contact with industry, bo th to 
establi sh its specific requirements and to encourage the utilization of the res ults of 
research. Some laboratories, such as the Divisions of Forest Products and Buildin g 
Research, are associated directly with an industry and their activities are naturally 
integrated with its needs. Other Divisions, such as the Division of Chemical Phys ics, 
a re working in a branch of science rather than with a single industry and their work 
spreads over the interests of a range of industries . Much time is spent in stimulating, 
assisting, and steering the commercial application of processes developed in CS! RO 
laboratories. Very close collaboration is achieved when it is possible to arran ge 
sponsorship of investigations in CSJ RO by firms or industry associations, particularly 
when the CS! RO effort is augmented by participation by industry technical staff. 

Specialized services are available to industry in several CSJ RO laboratories. 
The Division of Chemical Engineering provides a wide range of experimenta l faciliti es 
for the development of pilot plants and for experiments in which the size of equipmen t 
required is beyond the usual laboratory range. The National Standards Laboratory, 
which maintains Australia's standards of measurement , undertakes calibrations of 
working standards and tests on instruments where a high level of precision is required 
a nd the necessary facilities are not available elsewhere. Many Divisions, particul a rl y 
those associa ted with a single industry, maintain active advisory and informatio n 
services that handle some thousands of enquiries each year. 
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Patents 
CS I RO uses patents prima ril y to encourage the use of its research results by Australian 
indust ry, and patents are taken out a nd licensed in whatever way will lead to the 
most effect ive a pplication of its inventions. 

Specific insta nces of benefits a ri sing from patented processes are to be found in 
Chapter 2 of this Report. A li st of patents granted in Australia a nd overseas during 
1965 is given below. 

Division of Chemical Engineering 
Herbert, L. S., a nd Sterns, U. J. - lm prove ments in a nd rela ting to the distillation o f sea wa ter 

a nd the like. Aust. Pat. 258,434. 
Kelsall , D . F. - Cyc lone el utr ia to r. U.S. Pat. 3,166,496. Philipp. Pat. 2017. Brit. Pa t. 988,577. 

Jap. Pat. 453,833. 
Division of Plant Jndustry 

Dudman, W. F.-Sorbic acid deriva tives. Israeli Pat. 17,382. Jap. Pat. 437,657. Aust. Pat. 
256,925. 

Philli ps, J. N.-Po rphin derivatives, process fo r prepa ring sa me, a nd co mpositi ons, especia lly 
fun gic ides con ta ining same. Aust. Pat. 254, 144. 

Division of Mechanical Engineering 
Kowa lczews ki, J. J.-lmprovements in refrigerant expa nsio n dev ices. Aust. Pat. 250,887. 

Division of Textile Physics 
Macka y, B. 1-1. - lm provements in means for heatin g a st ream of a ir or other gas. Aust. Pat. 

259,847. 
Stuart , I. M. - Im prove ment s in direct-read ing proportional balances. Aust. Pat. 254,244. 

Division of Tribophysics 
Davis, A. J. - lmproved fine co ntro l va lve for fluids . Aust. Pat. 253,294 . 

Division of Dairy Research 
Czulak, J .- Method a nd a pparatus for manufact uring cheddar, c heshire o r li ke cheese. U.S. 

Pa t. 3, 167,862. N.Z. Pat. I 34,522. 
Czulak, J ., and Freeman, N. H.-lm proved press. Brit. Pat. 979, 168. Can . Pat. 7 16,830. 

Division of Forest Products 
Page, M. W., and Gottstein , J . W.-Method of jointin g green timber. Aust. Pat. 253,753 . 

Division of Physics 
Ra msay, J . V.-lnterferometer. Brit. Pa t. 974,378 . 

Division of Textile Jndustry 
Delmenico, J. - A process for the durable creasi ng or other permanent se tting of textile ma teri a ls 

co ntaining wool or other keratin fibres. Belg. Pat. 654,053. Sth. Afr. Pa t. 64/4790. 
Farnworth, A. J. - A process for the perma nent creasing o r other permanent setting of woo llen 

o r worsted fabrics or other ma teria ls co nta ining woo l or other keratin fibres. Da n. Pat. 
102,028. Jap. Pat. 310,208. 

Henshaw, D. E.-Forming yarns and other twisted assemblies. Can. Pat. 703,221. Indi a n Pa t. 
84,73 I. Belg. Pat. 646,976. N.Z. Pat. 133,253. Argent. Pat. 143,434. Israel i Pat. 18,072. 
Aust. Pat. 260,092. Ital. Pat. 676,507. Pakist. Pat. 11 3,890. Span. Pa t. 302,233 (appara tus). 
Span. Pat. 302,232 (process). Sth . Afr. Pat. 64/ 1491. 

Kn othe, W. E. 0.- Apparatus for transferring fibrous mater ial. Ita l. Pat. 675 ,254. Aust. Pat. 
258,408. 

McPhee, J. R., a nd Feldtman, H. D.- Wool treatin g process. Belg. Pat. 65 1,439 . 
Morgen, W . Y.-Method and a pparatus for the removal of burrs and other foreign matter from 

fibres. Ita l. Pat. 674,723. Aust. Pa t. 259,442. 
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Walsh, J., and Sinclair, J. F.-Method and apparatus for forming a substantially uniform laye r 
of textile fibres. Swed. Pat. I 94,36 I. 

Division of Mineral Chemistry 
Scott, T. R. - lmprovernents in and relating to the production of alumina. Argen t. Pat. 142,012 

(patent of addition to Argent. Pat. 136,699). Paraguayan Pat. 1515. U.S. Pat. 3,185,545 . 
G erm. Pat. 1,179,919. 

Scott, T . R.-lmprovements in and relating to the production of alumin a. Aust. Pat. 257,170 
(patent of ad dition to Aust. Pat. 237,278). 

Scott, T. R. - lmproveme nts in and relating to the production of aluminium compounds. Aust. 
Pat. 260,266 (patent of addition to Aust. Pat. 237,278). 

Division of Protein Chemistry 
Flanaga n, G. F., Sutherland, W. J. A., and Bladier, J. W.- New and improved hydraulic p rime 

mover. Aust. Pat. 260,963. 
Ga rrow, C. - lmproved method and apparatus for pressing materi a ls having entrained fluids. 

Aust. Pa t. 256, 728. 
Tugen, R. G .-Moulded felt and the manufacture thereof. N.Z. Pat. 133,043 . French Pat. 

1,358,377. Ital. Pat. 675,011. Indian Pat. 84,209. 

Division of Applied Mineralogy 
Walker, G . F.-Method of producing carbon-silicate complexes. U.S . Pat. 3, 188,225. 
Walker, G. F.-Suspensions, coatings and films of vermiculite and like m;nerals. Aust. Pat. 

257,511. 
Division of Chemical Physics 

Stiff, G. M.-Variable width slit operating mechanism. French Pat. 1,387,5 14. 
Walsh, A. - Apparatus for spectrochemical analysis. Swed. Pa t. 194, 18 1. 
Walsh, A. , and Sulli va n, J. V. - High intensity atomic spectral lamps. French Pa t. 1,371,588 . 

Aust. Pat. 260,726. 
Division of Coal Research 

Brooks, J. D., and Harrison, R. J .-Method and apparatus for dealkylating and hydrogenation 
of organic compounds. U.S. Pat. 3,202,664. 

Division of Food Preservation 
Casimir, D. J., Mitchell , R. S. , and Lynch , L. J.-fmprovements in methods a nd apparatus for 

shelling peas. N .Z. Pat. 135,938. Aust. Pat. 259,115. 

Publications for Industry 

It is important that new knowledge should be passed on as rapidly as possible to those 
who can use it. To secure the rapid and effective application of the results of research 
in Australian industry CSIRO Divisions issue a wide range of publications covering 
developments within the scope of their activities. Some of these publications, such 
as CS/RO Forest Products Neivs!etter and CS/RO Food Preservation Quarterly, are 
issued regularly. In addition many reports are issued in printed or roneoed form 
to provide industry with the information required for technical assessment of specific 
new developments. A list of publications issued in 1965/66 for use by industry follows. 

Division of Building Research 
Fibrous Plaster Research Notes. No. I I (I 965) . 
Ready Research References. No. 8 (I 965)- No. 11 (I 966). 
Tropical Building Research Notes. No. IO (1965)- No. 15 (1966). 
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Reports 
Fl - 10. Sta ins on painted fibrou s plaster, "lustre stains" . M. J . Ridge a nd G . R. Boe ll. (1965 .) 
Fl - 11. The "waler requirement " of ca lcined gypsum. 5. High-strength cast gypsum by the use 

of gum ara bic and calcium ox ide. M. J . Ridge a nd G. R. Boell. ( 1965.) 
01 · 1- 2. Assess ment of jo int sea lers by outdoor exposure in cyclic m ove me nt tes ters. N. G. 

Brown. ( 1966.) 
02 · 2- 30. Sizes fo r roof gutters a nd downpipes. K. G . Martin . Rev ised ed. ( 1965 .) 
02 ·5- 10. Bitume ns for built-up roofs. 3. Some studies on plastic rupture. K . G. Ma rtin. ( 1965 .) 

Technical Papers 
16. Sola r positi on a nd radiation tab les for Canberra (latitude 35° S.) . J . W. Spencer. (1965.) 
17. Solar position and radiation tables for Melbourne (latitude 38° S.). J. W . Spencer. (1965.) 
18. Sola r position and radia tion tables for Adela ide (la titude 35° S.). J . W. S pe nce r. (1965.) 
19. Solar position a nd radiation ta bles for Darwin (l a titude 12 ~ 0 S.). J. W. Spencer. (1965 .) 

Division of Chemical Engineering 

CRL/CE/ R I 0. Brown coal drying: cost estimate for Flei ssner process. K. L. Piggott. ( 1965 .) 
CRL/CE/ Ml2 . Tin smeltin g in a short rotary furn ace. T. R. A. Davey. ( 1965.) 

Division of Coal Research 

Coal Resea rch in CSIRO. No. 27 (1965)- No. 29 ( 1966) . 

Locarion Reports 
336. Characteristics of further coa ls from Lobe D, Leigh Creek Coa lfie ld, South Australia. 

( 1965.) 
337. Repo rt on sea ms from Ipswich Boreho le NS 280 , Bunda mba district, so uthern Queensla nd. 

(1965.) 
338. Repo rt on sea ms from Bo wen Ri ve r Borehole NS 5 18, Bowen Ri ver Coalfield , northern 

Queensla nd. ( 1965.) 
339. Report on Cameron sea m fro m Bore hole NS 306 in the Haighmoor mine area, North Ipswich 

dis tric t, so uthern Quee nsla nd. ( 1965.) 
34 1. Characteristics o f further coals from Lobe C, Leigh Creek Coalfield , South Australia . 

(1966.) 
342. Report on Cameron and Haighmoor (bottom) sea ms from Boreho le NS 320 ( Ha ighm oo r 

mine a rea), North Ipswich district , southern Queensla nd. ( 1966.) 
Miscellaneous Reporr 
272. The manufacture of pipe-coating enamels from carburetted-water-gas tar. D. Osetzky. 

(1965.) 
Technical Co1111111111icarion 
48. The association of minerals with macera ls a nd microlithotypes in so me Austra lia n coals. 

Michelle Smyth . ( 1966.) 

Division of Fisheries and Oceanography 
Technical Papers 
20. Application details a nd sea-trial results of a n a nti fouling a nd a nticor rosio n sys tem. B. Wisely. 

( 1966.) 
21. Non-seasona l va ri a tions in the hydrological environment off Port Hack ing, Sydney. F. F. de 

Cas tillejo. ( 1966.) 
Division of Food Preservation 

Calculation of freezing times of boneless meat in cartons from 50° to I 0° F. ( 1965.) 
Recommendation for prevention of white centres in dried a pricots. D. Mc Bea n. (Aust. Dried 

Fruits Assoc iation : Melbourne 1965.) 
CSIRO Food Preserva tion Quarte rly. Vol. 25 ( 1965). 
Foodpres News. No. 13 (1965)- No. 15 (1966) . 
Meat Resea rch Newslette r. No . 65/ I ( 1965). 

Circular 
7-P. Determination of thermal processes for canned food s. P. W. Board. ( 1965.) 
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A 11e111 analog ue co111p111er, 111hich 111ill be al'ailable for use by all Divisions, has been installed i11 the 
Division of Chemical E11gi11eeri11g. It \\las officially co111111issio11ed by Sir Fr('{/erick White, 011 
Novemb£'1' 23, 1965. The EA I 8800 is perhaps better described as a si11111lator, as it does 1101 compute 
in the usual \\lay bur simulates a physical system by selling up a11 analogous C' lectrical syslC'lll. 

Division of Forest Products 

CSIRO Forest Products Newsletter. N o . 320 ( 1965)- No. 330 ( 1966). 

Tech110/ogical Papers 

36. Pulping st udies o n New Guinea woods. Ill. Investiga tions on various ha rdwood species. 
F. H. Phillips. (1965.) 

37. Assessment of wood qualities for tree breeding. Ill. In Pi1111s radiata D. Don. J. W. P. Nicholls 
and H. E. Dadswell. (1965 .) 

38. Australian pl a nt gums. I. Classification and identifica tion of gums from arborescent Angio­
sperms. A . T . Proszy nski , A. J. Michell , and C. M. Stewa rt. (1965.) 

39. Tannin formaldehyde adhesives for wood. II. Wattle tannin adhesives. K. F. Pl omley . 
(1966.) 

42. Laboratory evaluation of the durability of brigalow (Acacia harpophylla F. Muell.) hea rtwood. 
E.W. B. Da Costa a nd F. J. Gay. ( 1966.) 

Division of Land Research 
La11d Research Series 

15. General report on lands of the Wabag- Tari area, Territory of Papua and New Guinea, 
1960- 61. R . A. Perry, M. J . Bik, E. A. Fitzpatrick, H. A. Haantjens, J. R. McAlpine, R. Pullen, 
R . G. Robbins, G. K. Rutherford, and .I . C. Saunders. ( 1965 .) 
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Technical Papers 
26. Wet-season deve lopment pattern of some native grasses at Katherine, N.T. M . Lazarides, 

M. J. T. Norma n, and R. A. Perry. ( 1965.) 
28. Katherine Resea rch Sta ti o n 1956- 64: A review of published work. M . J. T. Norman . (1966.) 

Division of Mathematical Statistics 
Technical Papers 
19. Linea r relat ionshi ps between mean-sea-level pressure fields a nd point dry-bulb temperatures 

in the Aust ralia n regio n. L. G. Ve itch . (1965.) 
20. Recurrent events in seq uences of independe nt binomial tri a ls with alternating probability 

of success. A . M. W. Verhagen. ( 1965.) 
21. The no ti on of induced probability in sta ti st ica l in fe rence. A. M. W. Verhagen. (1966.) 

Division of Mechanical Engineering 
Engineering Development ( £. D.) Reports 
9. A so la r still for wa ter desa lina tion . W. R. Read. (1965.) 

JO. Unit phytotrons. K. A . Robeso n. ( 1966.) 

Division of Meteorological Physics 
Technical Paper 
15. The "Evapot ro n": an instrument for the measurement of eddy fluxes in the lower atmosphere. 

A . J. Dyer a nd F. J. Ma her. ( 1965.) 

Mineragraphic Investigations 
Technical Paper 

5. Mineragraphy of fault-zone s ulphides, Broken Hill , N.S.W. S. M . Richards. (1966.) 

National Standards Laboratory 
Test Pamphlet 

6. Physica l metrol ogy. ( 1966.) 

Division of Plant Industry 
Technical Papers 
21. The pl a nts of the Austra lia n Capital Te rritory. Na ncy T. Burbidge and M . Gray . (1965 .) 
22. Experiments wi th orcha rd spray trea tments for the control of bitter pit in apples in T asmania. 

D. Martin , T. L. Lewis, a nd J . Cerny. ( 1965.) 

Soil Mechanics Section 
An engineer in g assess ment of the Tippe rary a rea , Northern Territory, Australia. 

I. Terrai n classifica tio n a nd surface terrain parameters. K. Grant and G . D. Aitchison. 
( 1965 .) 

II. Engineering characteristics of ea rthen mater ia ls. G . D. Aitchison , G . Renfrey, and K. 
Gra nt. ( 1966.) 

Mobile Field Conference on Terra in Eva lu ation, Darwi n- Mt. Isa- Cairns, August, 1964. Report. 
(1965 .) 

Technical Memoranda 
4. The modifica tion of so il by lime. ( 1966 .) 
5. A review of methods for the determination of mo isture flo w properties of soils. 8 . G. Richards. 

( 1966.) 

6. A co mputer progra m for the soluti on of the two-dimensiona l diffusion equation applied to 
su bgracle moisture cond itions. B. G. Richards. (I 966.) 

Tec/111ical Paper 

I. Terra in fea tures of the Mt. lsa- Daja rra region a nd an assessment of their significance in relatio n 
to potential engineering Ja nel use. K. Grant. ( I 966.) 

Technical Reports 

5. A thermistor hygrometer for the direc t measu rement of the free energy of soil moisture. 
B. G . Richards. ( 1965.) 

6. Eq uipment to study the performa nce of soil samplers . J. G. La ng. (1966. ) 
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Division of Soils 
Soils and Land Use Series 
48. Soils of the East Bald Hill area, Collinsville district, north Queensland. R. F. Isbell. ( 1966.) 

Division of Wildlife Research 
CSIRO Wildlife Research . Vol. JO (1965)- Vol. JI , No. I (1966). 
Technical Paper 
9. Third a nd fourth annual reports on ba t-banding in Australia. K. G. Simpso n and E. Ha milton­

Smith. ( J965.) 

Wool Research Laboratories 
CSIRO Wool Textile News. No. 9 (J965)- No. JO (1966). 

Division of Textile Industry 
Reports 
G.13. Pretrea tment of pure wool fabric for dry permanent setting. ( 1965.) 
G.14. Setting durable creases and pleats in pret reated pure wool fabr ic. ( 1965.) 
G.15. Treatment of woollen fabrics with soft polymers. ( 1965.) 

Liaison Publications 
CSIRO Industria l Research News. No. 52 (1965) - No. 57 ( 1966). 
Rural Resea rch in CSIRO. No. 52 (1965)- No. 54 (1966). 
Drying of grapes. (1 966.) 
Bulletin 
284. Phosphorus fertili zer research in Australia. E. A. Jackson. ( 1966.) 

Miscellaneous 
Scientific Serials in Australian Libraries. (1965, J 966.) 
Australian Science Index. Vols. 9- 10. (1965 , 1966.) 
CSIRO Abstracts. Vols. 13-14. ( 1965, 1966.) 
CSIRO Divisions and Sections. ( 1966.) 
List of Publications. (1966.) 

Nearly 400 people attended 
1he Open Day of the Fawkner 
Memorial Field Station al 
De11iliqui11 , on October 27, 
1965. Visitors saw the results 
of recent work at the Station, 
which has shown that gypsum 
can have a much wider use 
than was form erly thought 
possible, particularly on light 
soils where water penetration 
is a problem. They also saw 
research being carried out on 
weaner growth , /ucerne 
i111proveme11t, weed control, 
and wheat and wool produc­
tion under irrigation. 
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Libraries 
The research laboratories of CSLRO are located in various centres, each of which is 
serviced by a working collection of the library material it needs. In addition , the 
Central Library at Head Office is responsible for acquisitions and exchange and under­
takes the variety of centralized activities necessary to make the collections readily 
accessible to users throughout CSIRO as well as in the universities and industry. 
These activities include the preparation and publication of abstracts and indexes 
and of the union catalogue Scientific Serials in Australian Libraries. Together these 
libraries make up the CSTRO Library System, which contains by far the most com­
prehensive collection of scientific and technical material in Australia . Current 
expenditure on libraries throughout the Organization is of the order of $600,000 
annually. 

Growth of the CSfRO Library System arises partly from growth of the Organiza­
tion itself but more importantly from growth in the volume of published information 
required for scientific research. The urgent need to explore means of conserving 
library space was mentioned in last year's Annual Report. During the current year 
most of the larger libraries have energetically culled material from their shelves and 
are reducing holdings to those basic to the research activities of their centre. The 
inactive material has been forwarded to the deposit store of the Central Library or, 
particularly in the case of duplicate material , made available to the newly created 
university libraries. 

Further progress has been made towards mechanization of library procedures. 
During the year feasibility studies of the mechanization of operations involved in 
handling serials and periodicals have been completed and CSIRO is about to under­
take a detailed systems analysis of the whole range of clerical work in libraries before 
proceeding to the final step of programming for the computer. The feasibility trials 
have shown that the computer can handle with efficiency and economy quite a high 
proportion of the work now performed repetitively in the libraries of the system. 
In addition a draft thesaurus that gives a profile of the interests of the scientists of 
the Organization has been prepared as the initial stage in attacking the "information 
location" problem. 

The demands on the library service from both within and outside CSIRO have 
continued to increase. A translation service is also maintained by staff located in 
centres in Melbourne, Canberra, Sydney, and Adelaide. 

CSIRO is now the Australian National Member of the International Federation 
of Documentation (F.T.D.). With the increasing need for cooperation and standardi­
zation to cope with the volume of published scientific information, it is hoped that 
F.I.D. will play a leading part in coordinating activities in the major libraries both 
here and overseas. 

Archives 
Although on an archival basis the records of CSIR, and even of the earlier Institute 
for Science and lndustry, are quite young, the development of science and technology 
in Australia is a field of special interest to the historian . The files held by CSIRO 
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contain much of the history of the nation 's early industrial growth and of the people 
concerned. Biographers and historia ns who wish to make use of the Organization 's 
records are encouraged to do so and the Executive has recently taken steps to provide 
facilities to assist them in their work. This service is now being used for several pro­
jects. A history of the Advisory Council of Science and Industry and of the Institute 
of Science and Industry, that were the early precursors of CSIRO, is to be published 
in September this year. 

Scientific Films 
The CSIRO Film Unit has produced further films on a variety of scientific subjects. 
Although these films are directed at specialist audiences such as schools and univer­
sities, research scientists, and industry, many are of wider general interest. 

Copies of the films are held in CSIRO Film Libraries in Melbourne, London , and 
Washington and in the National Film Library in Canberra. Prints are made available 
at half cost to State Film Centres in Australia and at net cost of printing to other 
approved users locally and overseas. Some film s are also distributed commercially 
in the United States of America and Britain on a royalty basis. Television stations 
in Australia make considerable use of CSIRO film material , particularly in educational 
and rural programmes, and some films are now being produced specifically for these 
purposes. 

The Honorary General Secre­
/ary of ANZAAS, Prof essor 
.!. R. A. McMillan, presents 
/\tfr. S. T. Evans, O/ficN-in­
Charge, CS/RO Film Unit, 
with the 1966 Orbit A ward for 
the films "Birth of the Red 
Kangaroo" and "Window into 
Space". 
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The Film Unit has again won high recognition for the quality of its productions. 
The Orbit Award for the best scientific film submitted to the ANZAAS International 
Film Exhibition in 1966 was presented jointly to "Birth of the Red Kangaroo" and 
"Window into Space" . The latter film was also awarded a Bronze Bucrania at the 
Tenth International Exhibition of Scientific-Didactic Film in Padua in September 
1965. Two films , "Approach to Science" and " Bird Banding in Australia'', were 
shown at the Commonwealth Arts Festival in London. "Approach to Science" 
and other films were also shown at some of the leading international scientific film 
exhibitions during 1965. 

The Unit has continued to collaborate with ANZAAS in arranging screenings of 
outstanding scientific films in schools and universities in Victoria. These screenings 
are now arranged in all States and through them CSIRO films are being widely 
shown to a large audience of growing importance. 

" Maintaining the Catch" ­
A special pamp'1/et , an article 
in the CS/RO publication 
" Fisheries News/el/er'', the 
daily press, and a sty lized 
animated film were used by 
the Western Australian 
Department of Fisheries and 
Fauna in the joint campaign to 
secure the cooperation of 
fishermen in limiting the size 
of crayfish taken. 

$ 

The following 16-mm films were completed during the year: 

"'A erial A/lack on Grass Fires" -colour, sound, screening time 5 min. 

•• •• •• 
e~? 
'~ \ \ . 

The performance of a light crop-dusting Cessna dumping loads of 75 to 100 gallons of water 
on burning wheat stubble during a controlled burn-off at Orange, N .S. W. , during autumn 1965. 

" Birth of the Red Kangaroo" -colour, sound, screening time 21 min . 

This film is a unique record of marsupial reproduction-mating, pre-birth behaviour of the 
pregnant female, and birth itself. The journey of the new-born young up into the pouch is shown 
in detail. Animated diagrams explain the significance of the oestrous cycle and gesta tion period , 
and the development of the embryo and of a delayed "blastocys t". The film was produced in 
collaboration with the Division of Wildlife Research . 

" Embryonic Development of the Light-brown Apple Moth"-black and white, sound , screening 
time 18 min. 

Some of the most challenging problems in biology today are concerned with " differentiation". 
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In this film, produced in collaboration with the Division of Entomology, time-lapse cinemicro­
graphy enables us to see the entire development of an embryo of the light-brown apple moth 
to the larval stage. The 6! days that it takes have been compressed into I 2 minutes on the screen . 

"A Fellow in tlze Film Unit"- black and white, sound, screening time 26 min. 

Mairaj Ali, a Colombo Plan Fellow, came to Australia in 1965 from the Karachi Marine 
Biological Research Station to study scientific film production. In this film he records his impres­
sions of Melbourne and the CSIRO Film Unit, where he spent most of his time. 

"Mai11tai11i11g tlze Catclz"-black and white, sound, screening time 9! min . 

This film was produced as part of a campaign to show fishermen the significance of biological 
research on the crayfish and the need of the industry to restrict the size of crayfish taken in catches. 
lt contains practical advice on the fitting of escape gaps to crayfish pots. It was produced in 
collaboration with the Agricultural Liaison Unit, the Division of Fisheries and Oceanography, 
and the Western Australian Department of Fisheries and Fauna . 

"Geometric Analysis of Engineering Designs-The Theory of Position Tolerancing" -colour, 
magnetically striped sound, screening time I 6! min. 

Animated diagrams are used to present a new method of engineering drawing and design 
analysis. The film is intended primarily for trainee engineers and engineering draftsmen . 

"First Ever"-colour, silent, screening time 8 min. 

A film record of the first Victorian Brick-laying Championships, conducted at Ballarat in 
February 1966, produced for the Victorian Brick Manufacturers' Association. 

Scientific Publications 

The publication of the results of research in scientific journals provides the means 
of exchange of information between scientists throughout the world. The Australian 
Academy of Science has continued to cooperate with CSTRO in producing and in 
maintaining high standards in the scientific journals published by the Organization. 
Editorial policy is decided by a Board of Standards appointed jointly by the Academy 
and CSTRO. Advisory Committees for each individual journal are appointed by the 
Board and members of the Board serve on appropriate journal committees. 

The journals published by the Organization are: Australian Journal of Agricultural 
Research, Australian Journal of Biological Sciences, Australian Journal of Botany, 
Australian Journal of Chemistry, Australian Journal of Marine and Freshwater Research, 
Australian Journal of Physics, Australian Journal of Soil Research , and Australian 
Journal of Zoology. 

Contributions to these journals are not limited to the staff of CSIRO and papers 
are accepted from research workers irrespective of their affiliations. A small number 
is received from overseas workers. The research staff of CSIRO also contributes 
many papers to other scientific journals, both in Australia and overseas (see "Published 
Papers"). 

Technical papers and other special publications for industry are listed on page I 09. 

Members of the staff have also contributed from their specialized knowledge of 
particular branches of science to the publication of books, as listed on page 164. 
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Published Papers 

The following papers were published during the year ended December 31, 1965. 

ANIMAL RESEARCH LABORATORIES 

DIVISION OF ANIMAL GENETICS 

ASHTON, G. C.1-Serum amylase (thread protein) polymorphism in ca ttle. Genetics, Princeton, 
1965, 51 , 431. 

ASHTON, G . C.1-Serum transferrin- D alleles in Australian cattle. A ust. J. biol. Sci., 1965, 18, 665. 
ASHTON, G. c.,1 and CARR, W . R.2-Serum transferrin s in some African antelopes. Rhod. Zamb. 

Mal. J. agric. Res., 1965, 3, 109. 
ASHTON, G. c.,1 a nd LAMPKJN, G. H.3-Serum albumin a nd transfer rin polymorphism in East 

African cattle. Nature, Lone!., J 965, 205, 209. 
ASHTON, G . c.,1 and LAMPKI N, G . H. 3- Transferrin and post-albumin polymorphism in Eas t African 

ca ttle. Genet. Res., J 965, 6, 209. 
BINET, F. E.-On the construction of a n index fo r indirect select ion. Biometrics, 1965, 21 , 291. 
BOIJR , L. W. , L AKE, P. E. ,4 LORENZ, F. W. ,5 OGASAWARA, F. X.,5 and KRZANOWSKA, H.H- Jnhibiiion 

of ovulation in the domest ic hen by intra-uterine insemination. Poult. Sci., 1965, 44, 659. 
BROOKER, M. G. , a nd D OLLTNG, C. H . S.- Pigmentation of sheep. I. Inheri tance of pigmented wool 

in the Merino. Aust. J. agric. Res., 1965, 16, 21 9. 
CLARINGBOLD, P. J.-Computer deve lopments in endocrinology. Proc. 2nd Int. Congr. Endocr. , 

London, J 964. pp. 1373-80. (Excerpta Medica Fdn.: Amsterdam 1965.) 
D OLL!NG, c. H. s., PIPER, L. R., a nd CARPENTER, M. T.7- The effect of thyroxine on the mean a nd 

variance of wool producti on o f Merino sheep on natu ra l pasture. Aust. J. exp. Agric. Anim. 
Husb., 1965, 5, 376. 

EVANS, J. Y.,s and TURNER, HELEN N EWTON.-Haemoglobin type and reproductive performance in 
Australian Merino sheep. Nature , Lond. , J 965, 207, 1396. 

EvANS, J. V.,8 and TURNER , H. G.- lnte rrelationships of erythrocyte characters and o ther cha racters 
of British a nd Zebu crossbred beef cattle. Aust. J. biol. Sci., 1965, 18, 124. 

FINLAY, D . E.-Selection for pa ttern of a n a rtificia lly cana lised character. Am. Nat., 1965, 99, 431. 
GRIGG, G. W.-D eterminat ion of nuclea r ratios of microconidia l stra ins. Neurospora News!., 1965, 

7, 13. 
GR IGG, G . W.- Induction of microconidiation or macroconidiat ion on the same Neurospora stock. 

Neurospora News!., 1965, 7, 12. 
GRIGG, G . W.-Notes on competitive suppress ion and muta tion assay. Neurospora News!., 1965, 

7, 14. 
GRIGG, G . W.-The prevention of competitive suppression in microbial plat ing experiments. Nature, 

Lone!. , 1965, 207, I 05 . 
GRIGG, G. W.-Unstable muta tion in Neurospora. Heredity, Lond., 1965, 20, 138. 
HAYMAN, R . H .-Hair growth in cattle . In "Biology of the Skin a nd Ha ir Growth" . (Eds. A. G . 

Lyne a nd B. F. Short.) Ch. 35, pp. 575-90. (Angus a nd Robertson: Sydney 1965.) 
HAYMAN, R . H ., and CooPER, D. W.- The frequency of pigmented sheep in the Australia n Merino. 

Wool Tec/1110!. Sheep Breed., 1965, 12, 81. 
KI NDRED, B. M.- Selection for temperature sensitivity in scute Drosophila. Genetics, Princeton, 

1965, 52, 723. 

1 Presen t address: Department of Genetics, Universi ty o f Hawa ii , Honolulu. 
2 Animal Prod uctivity Research Labora tory, Mt. Mak ulu Research Station, Ch ilanga , Lusaka Zamb ia. 
3 East African Veterinary Research Organiza tion, Kikuyu, Kenya . ' 
• A.R.C. Poultry Resea rch Centre. Edinburgh, Scot land. 
6 University of Cali fo rnia, Davis, Ca li f., U.S.A. 
6 Jagiellon ia n University of Cracow, Po la nd . 
7 Present address: " Raheen", Wa lla ngarra, Qld . 
8 D epartment of Physiology, School of Rura l Science, Un ivers ity of New England , Armidale, N.S .W. 
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LAMPKIN, G . H.,3 and KENNEDY, J. F .-Some observations on reproduction, weight change under 
lacta tiona l stress, and the mothering a bility of British and cross-bred Zebu cattle in the tropics. 
J. agric. S ci., Camb., 1965, 64, 407. 

LAX, J., and T URNER, HELEN NEWTON.-The influence of various factors on survival rate to weaning 
of single-born Merino Jambs. Aust. J. agric. Res., 1965, 16, 981. 

MENZIES, W., and KING, H Y-An automatic tattoo machine for rabbits. J. Anim. Tee/ms Ass., 
1965, 16, 1. 

O'KELLY, J . C.-A study of bovine blood cholines terase levels. Aust . vet. J ., 1965, 41, 347. 

PENNYC UIK , PAMELA R .-The effects of acute exposure to high temperatures on prenata l development 
in the mo use with particular reference to secondary vibrissae. Aust. J . biol. Sci., 1965, 18, 97. 

PosT, T . B.10-Changes in levels of salivary sodium a nd potassium associated with the mustering of 
beef cattle. Aust. J. biol. Sci., 1965, 18, 1235. 

POST, T. B.10-The effect of level of nutritio n on thyroid activity in beef cattle. Aust. J. agric. R es., 
1965, 16, 881. 

POST, T. B.10-Thyroid secret ion rates in grazing British and Zebu crossbred steers: seasonal effects 
and rela tionships with growth. Aust. J. agric. Res., J 965, 16, 229. 

R ENDEL, J. M.- Bristle pattern in scute stocks of Drosophila melanogaster. Am. Nat., 1965, 99, 25. 

R ENDEL, J. M.-Effec ts of genetic change a t different levels. Proc. 16th Int. Congr. Zoo!., Washing­
ton, 1963. Vo l. 6, pp. 285-95. (Natural History Press: New York 1965.) 

RENDEL, J. M.-Scutellar bristles in Drosophila: a comment. H eredity, Land., 1965, 20, 137. 

R ENDEL, J. M., SHELDON, B. L ., and FINLAY, D . E.-Canalisation of developmen t of scutella r brist les 
in Drosophila by control of the scute locus. Genetics, Princeton, 1965, 52, 1137. 

SCHLEGER, A. V., a nd TURNER, H . G.-Sweating rates of cattle in the field a nd their reaction to 
diurnal a nd seasonal changes. Aust. J. agric. Res., 1965, 16, 92. 

SOBEY, W. R ., a nd MAGRATH, J EANNE M .11-Acquired immunological unrespo nsiveness to bovine 
plasma a lbumin in mice. Aust. J. biol. S ci., J 965, 18, 947. 

SOBEY, W. R., a nd MAGRATH, J EANNE M.11-Measuring the antibodies to bovine plasma albumin 
in mice. A ust. J. Sci., J 965, 28, J 68. 

TURNER , H. G.- Adapta tion of cattle to South Pacific areas. S . Paci/ Bull., 1965, 15, 38. 

T URNER, H ELEN NEWTON.-Does it pay to keep older sheep? Proc. Symp. Prime Lamb Prod., Univ. 
of New South Wa les, 1963. pp. 52-68. (Aust. Soc. Anim. Prod ., N .S.W. Branch : Sydney 
1965.) 

TUR NER, HELEN NEWTON.- Sheep breeding in the People's Republic of China. Wool Technol. Sheep 
Breed., 1965, 12(2), 39. 

TURNER, H ELEN NEWTON, and D OLLING, C. H. S.-Vital sta tistics for an experimenta l flock of 
Merino sheep. 11. The influence of age on reproductive performa nce. A ust. J . agric. Res., 
1965, 16, 699. 

WALLACE, A. L. C., 0 and SOBEY, W. R .-Immunological studies of a bovine growth hormone pre­
paration . J. Endocr., J 965, 32, 321. 

YouNG, S. S. Y ., a nd SHELDON, B. L.-Correlated response in scutellar bristles to selection for 
abdominal bristles in Drosophila melanogaster. Genetics, Princeton, J 965, 52, 287. 

YOUNG, s. s. Y., a nd TURNER, HELEN NEWTON.-Selection schemes for improving both repro­
duction rate and clean wool weight in the Australian Merino under field conditions. Aust. J . 
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DIVISION OF TRIBOPHYSICS 

ALLPRESS, J . G.- The c rysta l structure of barium diu ranate BaU20;. J . i11org. 1111cl. Chem., 1965, 
27, 152 1. 

ARMSTRONG, R. W., and HEAD, A. K. - Dislocation queueing and fracture in an elast ica lly a niso trop ic 
material. Acta metal/., 1965, 13, 759. 

BAKER , B. G ., and Fox, P. G.- Physical adsorption of gases. I. Xenon a nd krypton on nickel fi lms. 
Trans. Faraday Soc., 1965, 61 , 2001. 

DARRAGH, P. G., a nd SANDERS, J. V.- The o rigin of colo r in opals- based o n electron microscopy. 
Gems Gemo/., Summer 1965, 29 1. 

DRA IN, L. E., L and WEST, G. W.- Nuclear magnetic resonance of nickel and titan ium in some inter-
meta llic compounds. Phil. Mag., 1965, 12, 1061. 

Fox, P. G .- The analys is of xenon a nd krypton using an omega tron. Vacuum, 1965, JS, 17. 
HEAD, A. K .- The dislocat ion image force in cubic polycrys tals . Phys. Status solidi, 1965, 10, 481. 
LORETTO, M . H .-Experimental evidence for segregat ion to threefold nodes. Phil. Mag. , 1965, 12, 

1087. 
LORETTO, M. H.-The nature of fa ulted defects in low stacki ng-fa ult energy a ll oys. Phil. Mag., 1965, 

12, 125. 
LORETTO, M. H., CLAREBROUGH, L. M., a nd SEGALL, R. L.-Stacking-fau lt tetrahedra in deformed 

face-cen tred cubic metals. Phil. Mag., 1965, 11 , 459. 

: U.S. Department of Agriculture. Department of Soils, Uni ve rs ity of Mi nnesota , St. Paul. Minn .. U.S .A. 
3 Consejo Superior de ln vcs tigaciones Cientificas. Institute de Edafologia , Madrid . Spai n. 
1 U.K. Atom ic Energy Research Estab lishment , Ha rwell , England. 
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DIVISION OF TROPICAL PASTURES 

ANDREW, C. S.-Mineral nutrition of sub-tropical pasture species. J. Aust. Inst . agric. Sci., 1965, 31, 3. 
BRYAN, W. W.-Progress in pas ture improvement in northern Australia, and future prospects. 

J. Aust. Inst . agric. Sci., 1965 , 31 , 94. 
BRYAN, W. W., and SHARPE, J. P. - Soybeans as a cash crop on virgin land in the Wall um of south­

eastern Queensland . Aust. J. exp. Agric. Anim. Husb., 1965, 5, 147. 
CAMERON, D . F.- Yariation in flowering time and in some growth character istics of Townsville 

lucerne (Sty losanthes lu11nilis). Aust. J. exp. Agric. Anim. Husb., 1965, 5, 49. 
D AV IES, J . G. , and EYLES, A. G.-Expansion of Australian pastoral production. J . Aust. Inst. agric. 

Sci., 1965, 31, 77. 
HuTION, E. M.-A review of the breeding of legumes for tropical pastures. J. Aust. ills!. agric. Sci., 

1965, 31, 102. 
JONES, R. J.- The use of cyclod iene insecticides as liquid seed dress ings for the control o f bean fl y 

(Me!a11agro111yza phaseoli) in species of Phaseo/us and Vigna marina in south-eastern Queens­
land . Aust. J . exp. Agric. Ani111. Husb ., 1965, 5, 458. 

MILFORD, R ., and HAYDOCK, K. P.-The nutritive value of protein in subtropica l pas ture species 
grown in south-east Queensland. Aust . .!. exp. Agric. Anin1. Husb., 1965, 5, 13. 

MILFORD, R ., and MINSON, D. J.- The relation between the crude prote in content and the digestible 
crude protein content of tropical pasture plants. J. Br. Grassld Soc., 1965, 20, 177. 

NORRIS, D . 0.- Acid production by Rhizobium-a unifying concept. Pl. Soil, 1965, 22, 143. 
PRITCHARD, A. J.-Aneuploidy in S orghum a/mum Parodi and Sorghum halepense (L.) Pers. Au.1·1. 

J. agric. Res., 1965, 16, 517. 
PRITCHARD, A. J.- Asynapsis in a tetraploid forage sorghum. Aust . .!. Bot ., 1965, 13, 17. 
PRITCHARD, A. J.-Cyto logical and genetical studies on hybrids between Sorghum a/11111111 Parodi 

(2n - 0) and some diploid (2n= 20) species of S orghum. Euphytica, 1965, 14, 307. 
PRITCHARD, A. J .- 1 nheri t ance of two seedling characters in Sorghum a/mum Parodi , and cross 

pollination within S. a/mum and between S. alm11111 and S. halepense (L.) Pers. Aust . .!. agric. 
Res., 1965, 16, 533. 

PRITCHARD, A. J.- lnheritance patterns in hybrids between Sorghum al111u111 Parod i and perennial 
sweet Sudan grass. Aust. J. agric. Res., 1965, 16, 525 . 

'T MANNETJE, L. - The effect o f photoperiod on flowering, growth ha bit , and dry matter production 
in four species of the genus Sty!osanthes Sw. Aust . .!. agric. Res., J 965, 16, 767. 

'T MAN NETJE, L.-Spear-grass pastures in south-east Queensland and their management. Neth . .!. 
agric. Sci., 1965, 13, 157. 

UPPER ATMOSPHERE SECTION 

CARTWRIGHT, D. G.- Unusually short whistlers observed in the io nosphere . .!. geophys. Res., 1965, 
70, 2249. 

DUNCAN, R . A.-Modulation of Jupiter decametric emission by the satellite lo. Planet. Space Sci., 
1965, 13, 997. 

DUNCAN, R . A., RAO, S., 1 and LOKANADHAM , B. 1- The reality of calendaricities in the Indian rainfall. 
.!. at mos. terr. Phys., 1965, 27, I 055. 

MARTYN, D. F.-Some stat istical pitfalls in the study of geophys ical time series. Aust . .!. Sci., 1965, 
27, 249. 

WHEAT RESEARCH UNIT 

LEE, J. W ., and Mc lvrn, R.- The binding of bovi ne plasma albumin to starch gel at low ionic 
strengths. Analyt. Biochem., 1965, 13, 572. 

NICHOL, L. W .,1 a nd WINZOR, D. J .-Migration of rapidly eq uilibrating systems comprising two 
reactants with equal velocities. Biochim. Biophys. Acta, 1965, 94, 591. 

1 Meteor Rcse;uch Laboratory, Andhra University, \Valtair, India . 
1 Australian National Univers ity, Ca nberra . 
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W1NZOR, D. J ., and NICHOL, L. W.l-Effects of concentration dependence in gel filtration. Biochill'I . 

Biopliys. Acta, 1965, 104, I. 
WRENCH, PAM ELA M .- The ro le o f wheat flour pentosans in baking. 3. Enzymic degradation of pento­

san fraction s. J. Sci. Fd Agric., 1965, 16, 51. 
WRIGLEY, C. W .-An improved chroma tograph ic separation of wheat gluten protei ns. A ust. J. biol. 

Sci. , 1965, 18, 193. 

DIVISION OF WILDLIFE RESEARCH 

CALABY, J. H.- Early European description of an Australian mammal. Nature, Land., 1965, 205, 516. 
CARRICK, R.-Social and ecological factors in population regulation of the Australian magpie, 

Gy111norhina tibice11. Proc. 16th Int. Congr. Zoo!. , Washington , 1963. Vol. 3, pp. 339-44 (1965). 
CsoRDAS, S. E.,1 and ING HAM, SUSAN E.- The New Zea land fur seal, Arctoceplia/us forsteri (Lesson) , 

at Macquarie Island, 1949- 64. CS! RO Wild/. Res. , 1965, IO, 83. 
D UDZINSK I, M. L. ,2 and MYKYTOWYCZ, R.-Distribution of the nematode Labiostrongy /us /ongi­

spic11/ari.1· (Wood) within the stomach of the red kangaroo, Mega/eia rufa (Desmarest). Para­
sitology, 1965, 55, 543. 

EALEY, E. H . M.,:i BENTLEY, P. J.," and M AIN, A. R: 1- Stuclies on water metabolism of the hill 
kangaroo, Macrop11.1· rob11.1·111s (Gould), in northwes t Australia. Ecology, 1965, 46, 473 . 

FR ITH , H. J .- Ecology of the freckled duck, Stictonetta naevosa (Gould). CS! RO Wild/. Res., 1965, 
10, 125. 

FRITH , H. J.-Pesticides and wi ldlife. A ust . J. Sci., 1965, 28, 226. 
FRITH, H. J. - Some problems of wi ldlife conservat ion. Proc. Seminar on Wild!. Conserv. in Eastern 

Austra lia. pp. I J- 16. (Univ. o f New England : Armiclale 1965.) 
FRITH, H . J.-The role of research in wildlife conserva tio n. Proc. Wild!. Conserv. School, Adelaide, 

1965. pp. 46- 63 ( 1965). 
FRITH , 1-1. J. - Wildlife conservation in Aust ra lia, 1964. Ill "Encyclopaedia Britannica. Britannica 

Book of the Yea r, 1965". (Austra lia - New Zealand Suppl.) p. 103 (1965). 
GRIFFITHS, M.-Digestion , growth and nitrogen balance in an egg-laying mammal, Tachyg/ossus 

ac11/eat11s (S haw). Co111p. Bioc/1em. Pliysio/., 1965, 14, 357. 
HITCHCOCK, W . B.- Geography and seasonal movements of the common tern in Australia. £ 11'111, 

1965, 64, 157. 
HORNER, B. ELIZABETH,5 and TAYLOR, J . MARY. 6- Systematic relationships among Rall/IS in southern 

Austral ia: evidence from cross-breeding experiments. CS! RO Wild/. Res., 1965, 10, I 0 I. 
HUGHES, R. L.-Comparative morphology of spermatozoa from five marsupial fami lies. Aust. J. 

Zoo /. , 1965, 13, 533. 
HUGHES, R. L., THOMSON, J. A., 7 and OWEN, W. H. 7- Reprocl uction in natural populations of the 

Australian ringtail possu m, Pse11doc/1eim s peregrin11.1· ( Ma rsupialia: Phalangeridae), in Victor ia. 
Aust. J. Zoo/., 1965, 13, 383. 

McKEAN, J . L.-Weights of the silvereye at Canberra. Aust. Bird Bander , 1965, 3, 43. 
McKEAN, J. L. , and HALL, L. S.- Distribution of the large-footed myo tis, Myotis adversus, in 

Australia. Victorian Nat., 1965, 82, 164. 
McK EAN, J . L., and 1-IINDWOOD, K. A.8- Aclclitional notes on the birds of Lord Howe Isla nd. £11'111 , 

1965, 64, 79. 
MYERS, K. , and PARKER, B.S.-A study of the biology of the wild rabbit in climatically different 

regions in eastern Australia. T. Patterns of d istribution. CS/ RO Wild/. Res., 1965, 10, 1. 
MYKYTOWYCZ, R., and DUDZINSKI, M. L. - Sex ratio, weight, length and numbers of Labiostrongylus 

/ongispicu/aris (Wood), the large stomach worm of the reel kangaroo, Mega /eia rufa (Desmares t), 
in relation to age of the host and seaso n. Parasito logy, 1965, 55, 527. 
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MYKYTOWYCZ, R. , and GAMBALE, S.- A study of the inter-warren activities and dispersa l of wild 
rabbits, Orycto/agus cu11icu/11s (L.), living in a 45-ac paddock. CS/ RO Wild/. Res., 1965, IO, 111. 

Row LEY, I.-The life histo ry of the superb blue wren, Malurus cyaneus. £111u, 1965, 64, 251. 
ROWLEY, 1.- White-winged choughs. Aust . Nat. Hist ., 1965, IS, 81. 
SERVENTY, D. L. , CONDON, H. T. ,'1 a nd MAYR, E.W- Dromaius Vieillo t, 18 16 (Aves): proposed 

addition to the Official List. Z.N.(S) 1668. Bull. zoo/. Nom., 1965, 22, 63 . 
SERVENTY, D. L. , et a/.- The families a nd genera of the petrels and their names. Ibis, 1965, 107, 401. 
SHARM AN, G . B.- Impla nta tion of mars upia ls. /11 "Fetal Homeostasis" . (Ed. R . M. Wyn n.) Vol. I , 

pp. 177- 9. (N .Y. Acad. Sci.: New York 1965.) 
SHARMAN, G. B.- Ma rsupials a nd the evolution of viviparity. Vie1vpts Biol. , 1965, 4, I . 
SHARMAN, G. B.- The effects of suckling on normal and delayed cycles of reproduction in the red 

kangaroo. Z. Siiugetierk. , 1965, 30, JO. 
SHARMAN, G. B.-The effec ts of the suckling st imulus and oxytocin injection on the corpus lute um 

of delayed impla ntation in the red kangaroo. Proc. Int. Congr. Endocr., Londo n, 1964. 
pp. 669- 74. (Excerpta Medica Fdn : Amsterdam 1965.) 

SHARMA N, G. B. , CALABY, J. H. , and POOLE, W. E.- Patterns of reprod uctio n in female diprotodont 
marsupials. J. Reprod. Fertil. , 1965, 9, 375. 

SIMPSON, K. G.- The dispersal of regurgitated pumice gizzard-stones by the southern skua at 
Macquarie Jsland . Emu, 1965, 65, 119. 

SIMPSON, K. G .-First record of a grey plover at Macquarie Isla nd . Emu, 1965, 65, 77. 
STODART, ELEANOR.- A study of the biology of the wild rabbit in climatically different regions in 

eastern Austra lia. I I. Seasonal changes in the pelt. CS/ RO Wild/. Res., 1965, 10, 33. 
STODART, ELEANOR.-A study of the biology of the wild rabbit in climatica lly different regions in 

eas tern Australia. Ill. Some data on the evolution o f coat colour. CS/RO Wild/. Res., 1965, 
10, 73. 

VAN T ETs, G . F.-Eastern swamphen ta kes a downy from a pair o f chestnut teal. E111u, 1965, 64, I 00. 
VAN T ETs, G. F .-Parenta l feeding o f a fledgling dollar-bird. Emu, 1965, 65, 79. 
VAN TETs, G. F.- The role of posture in the social signals of birds. A ust. Nat. Hist., 1965 , 15, 12. 

WOOL RESEARCH LABORATORIES 

DIVISION OF PROTEIN CHEMlSTRY 

CALDWELL, J. B. , LEACH, s. J. , and MILLIGAN, B.- Stabilization of set in wool. Nature, Lond., 
j 965, 206, 86. 

CALDWELL, J. B. , L EAC H, S. J., and MILLIGAN, B.-The mecha nism of setting and the release of set 
in water. Text Res. J. , 1965, 35, 245. 

CREWTHER, W. G.- The concept of internal pH in wool fibres and the interpretatio n o f data rela ting 
to setting. J. Soc. Dyers Colour. , 1965, 81 , 156. 

CREWTHER, W . G. , a nd HARRAi' , B. S.-Helix-rich fraction fro m the low-sulphur proteins of wool. 
Nature, Lond., 1965, 207, 295. 

DEDEURWAERDER, R. , i a nd H ARRAi', B. S.- Studies of a n associating protein system: sub-unit 
molecular weight of the low sulphur fraction o f so luble wool keratin. Makromo/ek. Clrem. , 
1965, 86, 98 . 

D OBB, M. G.--e<-Helix in fibrous proteins. Nature, Loud., 1965, 207, 293 . 
D OWLING, L. M. , a nd MACLAREN, J . A.-The formation o f lanthionine as a n artifact in protein 

hydrolysis. Bioclrim. biop!rys. Acta, 1965, 100, 293. 
ELLIOTT, A., 2 FRASER, R. D. B., and MACRAE, T . P.- The X-ray diffraction patte rns of poly-y-benzyl­

glutamate. J. 1110/ec. Biol., 1965, 11, 82 l. 
FLANAGAN, G . F., and G ARROW, C.- Vac uum-press ing of wool. J. Text. Inst., 1965, 56, T420. 
FRASER, R . D. B., and SuzuK1 , E.- The use of pola ri sed radiation with infra-red grating spec tro­

meters. Spectroc!rim. Acta, 1965, 21 , 615. 
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FRASER, R. D. B ., MACRAE, T. P., and MILLER , A."- The Fourier transform of the coiled-coi l model 
for ex-keratin. A correct ion. Acta crystal/ogr., 1965, J 8, I 087. 

FRASER, R . D. B., MACRAE, T. P., and STEWART, F. H . C.- The ex-helica l conformation in a seq uential 
polypeptide. J. 1110/ec. Biol., 1965, 13, 949. 

FRASER, R . D . B., M ACRAE, T. P., STEWART, F . H. C., a nd SUZUKI, E. - Po ly-L-alany lglyc ine. J. 1110/ec. 
Biol., 1965, 11, 706. 

FRASER, R. D. B. , 1-IARRAP, B. S., MACRAE, T. P., STEWART, F. H . C. , and SUZUKI, E.- Seq uential 
polypeptides containing L-valyl and y-methyl-L-glutamy l residues. J. 1110/ec. Biol. , 1965 , J2, 482. 

GILLESPIE, J. M.- The high-sulphur proteins of normal and aberrant keratins. Ill "Biology of the 
Ski n and Ha ir Growt h". (Eds. A . G . Lyne an dB. F. Short.) pp. 377- 98. (Angus a nd R obertson : 
Sydney 1965.) 

G ILLESPIE, J. M ., and INGLIS, A. S.-A comparative study of high-sulphur protei ns from ex-keratins. 
Comp. Bioc/1e111. Physiol. , 1965, JS , 175. 

HARRAi', B. S ., and ROSMAN, R. E. J .4-Fast method of printing wool fabrics at room temperature 
by formic ac id process. Text . J. Aust. , 1965, 40, 18. 

HARRAi', B. S. , ROSMAN, R. E., '1 and SOLOMON, D. H. 5- Polymers suitable for increasi ng the viscos ity 
of formic ac id : app lication to the printing of wool with reactive dyes. J. app/. Polym. Sci ., 
1965, 9 , 535. 

INGLIS, A . S., and LENNOX, F . G .-Studies in wool yellowing. 9. Irrad iat ion with different UV 
wavebands. Text. Res. J., 1965, 35, 104. 

JERMYN, M. A.-Fungal cellulases. XL The nature of the inductive process for aryl tl-glucosidase 
in Stachybotrys atra. Aust. J. biol. Sci. , 1965, JS, 387 . 

JERMY N, M . A.-Fungal cellulases. XI I. Relation o f the ami no acid analyses of the mycel ium of 
Stachybotrys atra and of its tJ-glucosidase to the S-aminoethyl-L-cysteine effect of induct ion. 
Aust. J. biol. Sci., 1965, 18, 417. 

JERMYN, M . A.- Fungal cellulases. XIIL Specificity of the induction o f the tl-glucos idase of 
Stachybotrys atra . Aust. J . biol. Sci., 1965, 18, 425. 

LEACH, S . J., and H OLT, L. A.- Stud ies in wool yel lowing. I 0. Effect of s unlight irrad iation in the 
presence of triti ated water. Text. Res. J., 1965, 35, 380. 

LEACH, s. J. , M ESCHERS, AVIVA, a nd SWANEPOEL, 0. A. n-The electrolytic reduction of proteins. 
Biochemistry, 1965, 4, 23. 

LEAVER, I. H. , and LENNOX, F. G.- Studies on the photodegradat io n of tryptophan. Photochem. 
Photobiol., 1965, 4, 491. 

LEDGER, R., and STEWART, F. H . C.-The preparation of substituted y-benzyl-L-glu tamates and 
tl-benzyl-L-aspartates. Aust. J. Chem., 1965, 18, 1477. 

LEDGER, R. , a nd STEWART, F. H . C.- The use of sequeste ring agents in the prepara tio n of •-acyl­
L-lysine a nd o-acyl-L-ornithine derivatives. Aust. J. Chem., 1965 , 18. 933 . 

MACLAREN, J . A ., SAVIGE, w. E., a nd SWEETMAN, B. J.- Disulphide m onoxide groups in ox idi zed 
proteins. A ust. J. Chem., 1965 , 18, 1655. 

MILLER, A. 3-An axial repeat in tropomyosin. J. 1110/ec. Biol .. 1965 . 12. 280. 
MILLER, A. 3-Short pseudo-repeat in paramyosin . Nature, Loll//., 1965. 207. 524. 
MILLIGAN, B. , a nd SWAN, J. M. 7-Cyclic trisulphides from Bunte sa lts . ./.chem. Soc. , 1965, 209 1. 
O 'DONNELL, J. J ., and THOMPSON, E. 0. P.-Studies o n reduced woo l. V I. Compariso n of peptides 

con ta ining S-carboxymethylcysteiny l residues in different protein fractions. Aust. J. biol. 
Sci., 1965, 18, 1227. 

PRESSLEY, T . A.- Ha ndling Austra lia's wool clip. MHP: Mater. Hand/. Packag. , Melboume, 1965, 
6, 3. 

RIVETT, D . E ., and WILSHIRE, J. F. K.-Reactions of NN-d iphenylcarbamoyl chl oride. I. With 
ami no acids and small peptides. Aust. J . Chem., 1965, 18, 1667. 
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SCHERAGA, H . A., 8 NEMETHYL, G .,8 LEACH, s. J., SCOTT, R. A.,8 and POLAND, D. C. ''- T heoreti cal 
calculat ions of protein structure a nd sta bility. Fain Proc. Fedn A m. Socs exp. Biol., 1965 , 24, 
4 13. 

SrR INGELL, P. H .,0 and LEACH, S. J .- Cys tine content of ca ttle ha ir. Nature, Land., 1965, 208, 1326. 
STEWART, F. H. C.- Condensa tion exper iments with the o-cyano benzyl esters o f some a mino acid 

a nd peptide deriva tives. Aust. J. Chem., 1965, 18, 1877. 
STEWART. F. H. C.- G lycolamide esters o f N-acylamino acids a nd peptides. A ust. J. Che111 ., 1965, 

18, 1089. 
STEWART, F. H . C.-The 9-anthrylmethyl esters of N-acylamino ac ids. Aust. J . Chem., 1965, 18, 1699. 
STEWART, F. H . C.-The prepa ration o f some benzyloxycarbo nyl peptide p-nit robenzyl es ters derived 

fro m valine a nd glu tamic acid. A ust. J. Chem., 1965, 18, I095. 
STEWART, F. H. C.-The synthesis a nd po lymerizat io n of peptide p-nit ro phenyl es ters. Aust. J. 

Chem., 1965, 18, 887. 
SWEETMAN, B. J.-The reaction of hypo ph osphorus ac id o r boiling wa te r with oxidized woo l. Text. 

Res. J., 1965, 35, 774. 
SWEETMAN, B. J ., a nd MACLAREN, J. A.-Chem ical reactions invo lved in the shrin kproofi ng of wool 

by ox ida tion- sulfite p rocesses. Text . Res. J., 1965, 35, 315. 
T HOMPSON, E. 0 . P., a nd O'D ONNELL, I. J .-Studies on reduced wool. V. A comparison of the two 

majo r compo nents. Aust. J . biol. S ci., 1965, 18, 1207. 
WooD, K. 1.- A scanning potentios ta t. A nalyt. Chem. , 1965, 37, 442. 
WOODS, E. F .- Peptide chains o f tropomyos in . Nature, Land., 1965, 207, 82. 

DIVISION OF TEXTILE INDUSTRY 

ANDERSON, C. A.- Wool grease recovery and emuent treatment. Text . J . Aust., 1965, 40(4), 11. 
ANDERSON, C. A., and LEEDER, J . D.- A high-vacuum extraction technique. Chemy Ind., 1965, 462. 
ANDERSON, C. A., and LEEDER, J . D .-Residua l lipid contamina nts in processed wool : the com-

pos itio n of the free fatty acids in wool fa bric. Text. Res. J., 1965, 35, 41 6. 
ANDERSON, C. A., a nd T RUTER, E. V. 1- H ydro lysis o f wax-esters in emulsio ns. J. Soc. cosmf'l. 

Chem., 1965, 16, 447. 
ANDERSON, C. A., GANLY, R. G ., a nd WOOD, G. F.- Sorp tion of no nionic detergents by wool. 

.!. Text. Inst. , 1965, 56, T21 6. 
ANDERSON, C. A., LIPSON, M., and WOOD, G. F.-Aq ucous jet scouring o f raw wool. 3. Pre li mi na ry 

pi lo t plant stud ies. J. Text. Inst., 1965, 56, T 280. 
BELIN, R . E. , and VER HAGEN, A . M . W.- The rectil inea r combing of wool. J. Te.r1 . Inst ., 1965 , 56, 

T 349. 
BELI N, R. E., T AYLOR, D .S., a nd W ALLS, G. W .- Prepa ring and co mbi ng ll n u111ti rn: 11ta l a nd Bradfo rd 

systems. Text. J. Aust., 1965, 40(6), I 0. 
CooK, J. R., a nd D ELMEN ICO, J.-Dry permanen t creasing and pleating o f \\\>tJI. Tex1. Mfi·. Mw1chr, 

1965, 91 , 424. 
DELMEN ICO, J.- Applica tion of the D o nna n equ ili brium lO the d istribut ion of dye an d in organ ic 

io ns be tween wool and solutions. 2. D yes o f low afli nity. Tex!. Res . .! .. 1965, 35, 14. 
FELDTM AN, H . D ., and MCPH EE, J. R.-The treatment of woo l with aqueo us dispers io ns o f se lf­

crosslinking po lyacrylates. Text. Res. J., 1965 , 35, 150. 
FELDTMAN, H . D ., MCPH EE, J. R ., MORGAN, w. V., a nd PARNELL, B. G.- The shrink-res ist trea tment 

o f wool by a continuous permangana te/sa lt p rocess. Text. Mfr, Manchr, 1965, 91 , 3. 
HI NE, R. J., a nd MCPH EE, J. R .-The dye ing of wool without damage. Knitted 0 1//erwear Times, 

1965, 34(42), 11. 
HI NE, R . J ., a nd Mc PH EE, J. R.-The dye ing of wool wi th reac ti ve dyes. J. Soc. Dyers Colour ., 

1965, 81 , 268. 
LEEDER, J . D ., a nd W ATT, I. C.-The ro le of a mino groups in water absorption by kerat in. J. phys. 

Chem., Ithaca, 1965, 69, 3280. 

11 Departme nt of Chemistry, Cornell Univers ity, It haca, N.Y ., U.S.A. 
11 Presen t address: D iv ision of Animal Gene tics, CS IRO . 

I Uni vers ity or Leeds, Yo rks. , England. 
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LIPSON, M.-Fleece properties a nd tex til e process ing. Wool Tec/11101. Sheep Breed., 1965, 12(2), 51. 
LIPSON, M.- The impo rta nce of scouring. Text. J. A ust., 1965, 40( 1 ), 11 . 
LIPSON, M ., a nd W ALLS, G. W.- Process ing o f woo l from each line o f a Merino clip. J. Text. Inst., 

1965, 56, Tl04. 
MCPH EE, J . R .-Producti on of woollen fabrics with o ptimum strength a nd a brasion resistance. 

Text. MF, Manchr, 1965, 92, 517. 
Mc PH EE, J . R. Reaction of wool with sodium sulfite and Zn ++. Text. R es. J. , 1965, 35, 382. 
Mc PH EE, .I . R . - The moth proofing o f wool. Wool Sci. Rev., 1965, 27, 1 ; 28, 33. 
S1NCLA 111, .I. F ., and WooD, G . F.-An a pparatus for measuring entanglement in scoured wool, and 

some applications in scouring investigations. J. Tex t. Inst., 1965, 56, T274. 
WILLI AMS, V. A.-A determination of the fastness properties of dieldrin in wool by radioactive 

tracer techniques . Tex t. Res. J ., 1965, 35, 124. 
WILLI AMS, V. A.- Newer insecticides as insect-proofing agents for wool. Text. Res. J., 1965, 35, 1098. 
WooD, G. F .- Some recent research o n wool scouring. Text. J. Aust., 1965, 40(6), 13. 

DIVISION OF TEXTILE PHYSICS 

ALGIE, J . E., a nd W ATr, I. C.- The effect of changes in the relative humidity on the electr ica l conduc­
tivity of wool fibers. Text. Res. J. , 1965, 35, 922. 

ANDREWS, M . W.- Surface modifications of wool by shrinkproofing with permanganate/salt. Text . 
Res. J. , 1965, 35, 676. 

ANDREWS, M . W.-The topography of thin sec tions of keratin fibres. JI R. microsc. Soc., 1965, 84, 
439. 

ANDREWS, M . W. , D 'ARCY, R. L. , a nd WAIT, I. C.-The distribution of vinyl polymers in wool. 
Polym . Leif ., 1965, 3, 441. 

BuRGMANN, V. D.- Progress in textile physics. Wool Tech no I. Sheep Breed. , Special Issue, 1965, 
12( 1 a). 

D AV ID, H. G.- The effect of changing humidity o n the insulation of hygroscopic clothing. Text . 
Res. J ., 1965, 35, 820. 

D AV ID, H. G ., and REDDIE, R . N.- Some o bservations o f the regain of 'all-wool ' suit s. Text. Res. J., 
1965, 35, 956. 

D ENBY, E. F., and ANDREWS, M. W .- Frictional forces o n wool fibers in a worsted fabric . Text. 
Res. J., 1965, 35, 913 . 

FEUGHELMAN, M.- 'Hygrostress' in permanently se t wool fibers. Text. Res. J ., 1965, 35, 481. 
FEUGHELMAN, M., and MITC HELL, T . W.-Set in bending o f single wool fibers. Text. Res. J., 1965, 

35, 88. 
GRIFFITH, J UNE C.- The inso lubility of woo l treated with formaldehyde. Texr. Res . .!., 1965, 35, I 046. 
H ALY, A. R.-Energetic and entropic components of tension in elastomeric woo l fibers . ./. Polym. 

Sci. A, 1965, 3, 3331. 
HALY, A. R .- Hygrostress and Hookea n modulus of modified woo l fibers. Tex/. Res . ./., 1965, 35, 889. 
HALY, A . R.-Hygrostress in supercontracted wool fibers. Tex/. Res . .!., 1965. 35. 1131. 
HALY, A. R. , and SNAITH, J. W.-Physical properties of wool fibers a t various rega ins. IO. Cohesive 

set when ex tension takes place unde r different conditions o f relati ve humidity. Text. Res . ./., 
1965, 35, 147. 

HALY, A. R ., ABu-lsA, I .,1 and DOLE, M .1-Specific hea t of wool in the temperature range -50 to 
100°C. J. appl. Polym. Sci., 1965, 9 , 893 . 

H OLDAWAY, H . W.-A theoretical model for predicting the st rength of singles worsted yarns . ./. 
Text. Inst., 1965, 56, T121. 

H OLDAWAY, H . W.-Further studies on the effects of compression o n mechanica l properties of 
wool. J. Text. Inst., 1965, 56, T297. 

HOLDAWAY, H . W ., a nd ROBI NSON, M. S.- Strength and ex tensibility of singles worsted yarns as 
determined by twist, linear density, and wool fineness . ./. Text. Inst., 1965, 56, Tl 68 . 

JAMES, J. F., a nd W AR D, D . J.-Morphometry of ' doggy wool'. Nature, Land., 1965, 206, 956. 
LIDDY, D. T. - Simulation study of a worsted spinning set. Text. Res. J., 1965, 35, 725. 

1 Depart ment of Chemistry, Northwestern University, Illin o is, U.S.A. 
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LUNNEY, H. W. M. , a nd MACKAY, B. H.- A n a ir hea ter-mi xer fo r rapid drying. Aus/. J. ins/m m. 
Tec/11101., 1965, 21 , 5 1. 

MACKAY, B. H ., and D AV ID, H. G .- Some problems of sampling the Austral ia n wool cli p for object ive 
appra isa l. Woo l Technol. S heep Breed. , 1965, 12(1), 57 . 

MACKAY, B. H., SHANA HAN, A. G ., and I{A LL, W. B.- Va ria bili ty in the regain of scoured wool 
a fter dryin g . ./. Tex/. Ins!. , 1965, 56, T409. 

Mc MAHON, G. B .. and WA Tr, I. C.-Tempera ture cha nges in sorption sys tems d ue to heat of sorption. 
Tex/. Res . .!., 1965, 35, 37. 

MAK INso . K . RACHEL - Phys ics in text iles: some of the work of the Di vision o f Text ile Phys ics of 
lhe Wool Research Laborato ries of the CSIRO. A us/. Physicisl, 1965, 2, 22. 

MASON, P.- Some recent develo pments in polymer phys ics. Proc. R. A us/. chem . Ins!., 1965, 32, 7. 
MASON, P.- Thermal transitions in keratin. 3. Stress a nd temperature effec ts in rela tion to the 

0:..-2{3 transition. Tex!. Res. J., 1965, 35, 483. 
MASON, P.-Thermal transitions in kera tin . 4. Experiments in la tera l com press ion. Tex!. Res. J ., 

1965, 35, 736. 
MASON, P.- The viscoelasticity and structure of keratin a nd co llagen. Kolloidzeilsclmji , 1965, 202, 

139. 
MASON, P., a nd RIGBY, B. J.-Ehlers-D a nlos syndrome: phys ical a nd biochemica l aspects. A rchs 

Pa1h. , 1965, 80, 363. 
MASON, P., a nd RIGBY, B. ] .-Therma l tra nsitions of synthetic a nd bio logica l polymers in bulk a nd 

in solu tion. Polymer, 1965, 6, 90. 
MITCHELL, T . W., a nd FEUG HELMAN, M.- The bending of wool fi bers. Tex/. Res. J ., 1965, 35, 3 11. 
NORDON, P., a nd D OWNES, J . G.-Diffus io n of wate r vapour through tex tile mate ria ls . ./. Tex/. fir s!., 

1965, 56, T438. 
RI CHARDSON, A. Mc D.- Wool packaging and handling from sheep to ship. P1vr Fmg Aus/ . N.Z., 

1965, 74, 4. 
RI GBY, B. J ., and MASON, P.-Structura l transit ion in na tive co llagen a nd thei r phys io logical s ig­

ni fica nce. Proc. 4th Int. Congr. Rheology, 1963. Pt. 4, pp. 52 1- 3 1. ( ln te rscience: New York 
1965.) 

WATT, f. C.- The rela tion between the longitudinal swelling a nd water sorp tio n by kera tin fi be rs. 
Tex/. R es. J ., 1965, 35, 1131 . 

Books 

Members of the staff of CSIRO have written or contributed to th e fo ll ow in g boo ks : 

"Advances in Protein C hemistry." Vol. 20. (Academic Press: New York I %5. ) T he chemistry o f the 
ke ratins. pp. 19 1- 346. W. G . Crewther, R. D . B. Fraser. F. G. Lenn ox. and H. Lindley. 

" An Atlas of C rys ta l Surfaces." J. F. Nicholas. (G ordo n a nd Breach : New York I %5. ) 

"The Austra lian Mining, Metallurgical a nd Mineral Industry." Ed. J. T. Woodcock. 
Vol. 3. Pubis 8t h Commonw. Min . Metal!. Congr., Austra lia a nd New Zeala nd, 1965 . (A us-

t ralas. Inst. Min . Metal!. : Melbourne 1965.) 
C h. I. The Austra lian mineral industry. pp. 1-8 . J . T. Woodcock. 
C h. 2. Companies, minerals, and methods. pp. 9-20. J . T. Woodcock . 
C h. 8. G old . pp. 173- 209. L. E. Elvey 1 and J . T. Woodcock. 
Ch. 13. Coal utili zation. pp. 275-90. P. L. Waters. 
C h. 15. Beach sand minera ls. pp. 3 13-40. K . S. Blaskett a nd S. B. Hudson. 
Ch. 17. Ma nu fac tu ring indust ries based o n m ineral raw mater ia ls. pp . 369-403. K . S. Blasket t. 

G ypsum and gypsum plaster. pp. 385- 7. M. J . Ridge. 
C h. 20. Mining developments. pp. 427-39. J. T . Woodcock. 

1 Ge nera l Man ager, G rea t Bo ulder M ines Ltd., Pres ident , Chambe r o f Mines of \Vcstcrn Austra lia ( Inc.). 
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"Concrete Technology and Practice. " W. H. Taylor. (A ngus a nd Robertson : Sydney 1965.) 

"Encyclopaedic D ictionary of Phys ics." Ed. J. Thewlis. (Perga111on: Oxford 1965.) 
Vol. 2. Distillation . pp. 477- 82. H. R . C. Pratt. 

Di stillation co lumn . pp. 482- 7. H. R. C. Pratt . 
Di stillation. Molecular. pp. 487- 90. H. R. C. Pratt. 

Vo l. .\. I kavy water production. pp . 663- 4. H. R. C. Pratt. 
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"Exploration and Mining Geology. " Eel. L. J . Lawrence. Vol. 2. Pubis 8th Co111111onw. Min. 
Meta l I. Co ngr., Austra lia and New Zealand , 1965 . (A ustralas. Inst. Min. Metal!.: Melbourne 
1965.) 
C h. 6. Detrital mineralogy in the econo111ic appraisal and beneficiation of al luvia l deposits. 

pp. 240- 53. G. Baker a nd H. G. Goldi ng.~ 

"Galactic St ructure." Eds. A. Blaauw a nd M. Sch111 iclt. Vol. 5. (Un iv. o f Chicago Press : Ch icago 
1965.) 
Ch. 9. Distributio n of interstellar hydrogen. pp. 167- 202. F. J . Kerr a nd G. Westerhout. '1 

Ch. 11. Con tinuous radio emiss ion in the Ga laxy. pp. 219- 39. J. L. Pawsey. 

"Geology of A ustra lian Ore Deposits." Ed. J. McAnclrew. Vol. I. Pubis 8th Commonw. Min. 
Metall Co ngr., Australia a nd New Zealand, 1965 . (A ust ralas. Inst. Min. Metal!.: Melbourne 
1965.) 
C h. I 0. Gold deposits of Victoria. pp . 450- 6. J . McA ndrew. 

" McGraw-Hill Yearbook of Science a nd Techno logy.'' (McGraw-Hill: New York 1965.) Phyto­
a lexins. pp. 316-18. I. A. M. Cru ickshank. 

" The Metabolism of Insects." D. Gi lmour. (Oliver & Boyd: Edi nburgh 1965.) 

" Meteorological Monographs." Vol. 6, No. 28. (Am. Met. Soc.: Boston, Mass. 1965.) Ch. 2. 
Aer ia l microclimate. pp. 27- 58. E. K. Webb. 

"Poli Dorse t Breeding.' ' C. H. S. Dolling. (Poll Dorset Ass. : Syd ney 1965.) 

" Progress in Optics." Ed. E. Wolf. Vol. 5. (North-Holland Pub!. Co.: Amsterdam 1965.) Ch. 3. 
Two beam interferometry. pp. 145- 97 . W. H. Steel. 

"Special Ceramics 1964." Ed. P. Popper. (Academic Press: Lo ndon 1965.) C h. 2. In fi ltrated ox ide 
cermets. pp. 147-60. L. S. Williams. 

2 Dcparlmcnt of Applied Geology, Univers ity of New Sou th \Vales, Kensi ng ton. 
:i U ni ve rsity or Maryland, College Park , Md. , U.S.A. 
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4 
Personnel 

Obituary 

Dr. Hed ley Ralph Marston , Chief of the Division of Biochemistry and General 
Nutrition , died in Adelaide on August 25, 1965, after a short illness. He was aged 64. 

Dr. Marston joined the Division when it was first formed in 1927, and was 
appointed its Chief in 1944. Under him it developed into an outstanding research 
insti tute for the study of the physiology, biochemistry, and nutrition of ruminants, 
and of the sheep in particular. His own research was mainly in the following fields: 
energy metabolism and thermodynamics of food utili zation by ruminants ; nutrition 
and wool production ; the importance of cobalt and copper for ruminant nutrition; 
and the nutritional physiology and metabolic function of the cobalt-containing 
vitami n Biz· 

Dr. Marston was elected a Fellow of the Royal Australian Chemical Institute 
in 1938 and a Fellow of the Royal Society of London in 1949. He was a Foundation 
Fellow of the Australian Academy of Science and its first Treasurer ( 1954-55). 
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Executive Appointments 

During the year four new members of the Executive have been appointed. They are 
Mr. W. Ives, M.Ec. , Dr. J. R. Price , D.Sc., D.Phil., F .A. A ., Dr. M. F. Day, B.Sc., 
Ph .D., F.A.A., and Dr. K. L. Sutherland, D.Sc., Ph .D. , F.A.A. 

Mr. lves graduated B.Ec. in 1938 and 
M.Ec. in 1942 from the University of 
Sydney. In 1939 he joined the Bank of 
New South Wales as a research officer in 
agricu ltu ra l economics, and he was appo in­
ted in 1942 to the Rural fndustries Division 
of the De partment of War Organization 
of Indust ry. At the end of the War he 
became a Senior Research Officer in the 
Bureau of Agricultura l Economics, and in 
1946 he joi ned CS IRO as Technical 
Secretary of the Division of Plant lnd us try. 

Mr. Ives was made an Assistant Secre­
tary at Head Office in 1949 and Secretary 
(Bio logical Sciences) in 1952. From 1954 
to 1956 he occupied the post of Chief 
Scientific Liaison Officer in London. He 
was appointed Executive Officer in 1959 
and Associate Member of the Executive 
in 1962. 

Dr. Price graduated B.Sc. in 1933 and 
M.Sc. in 1935 from the University of 
Adelaide. He was then awarded an over­
seas scholarship by the Royal Commis­
sioners for the Exhibition of 185 1 and left 
Australia for England, where he wo rk ed 
at Oxford Univers ity un de r Professo r 
Robert Robinson , F.R.S. Arter graduat in g 
D.Phil. he became Head of the Chemica l 
Section of the John Inn es Horticultural 
lnstitution in 1937. When war broke o ut 
he transferred to the Mini stry of Supply 
and worked on propellants and explosives. 

In 1945 he returned to Australia and 
joined the CSIRO Division of Indu stri a l 
Chemistry. He was appointed Office r-in­
Charge of the Organic Chemistry Section 
in 1960, and when the Section became a 
Division in 1961 he was its first Chief. 
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D r . Pr ice was awa rded the D.Sc. deg ree by the University of Adelaide in 1954 
and t he H. G. Smith Memoria l Medal of the Royal Australian Chemical Institute 
in 1956. He was President of the In stitute from 1962 to 1964. H e was elected a 
Fellow of t he Aust ra li an Academy of Science in 1959. 

Dr. Day joined the staff of the Division 
of Entomology in 1938, after graduating 
with honours from the University of 
Sydney. A few mon ths later he was 
granted leave to work at Harvard Univer­
sity where he subsequently obtained hi s 
Ph .D. He res igned from CS IRO in 1940 
to become Lehman Fellow at Harvard . 
During 1941 - 42 he lectured at Washington 
University, Mi sso uri . 

In 1944 he rejoined CSIRO as a mem­
ber of its Scientific Lia ison staff in Wash­
ington and two years la ter he ret urned to 
the Division of Entomology ; he became 
an Ass istant Chief of that Divi sion in 1963. 

Dr. Day was elected a Fellow of the 
Austra lian Academy of Science in 1956. 

Dr. Su therland graduated B.Sc. from 
the U nive rsity of Melbourne in 1937 and 
M.Sc. in 1941. He joined the CS IRO 
Divis ion o f Industrial Chemi stry in 1940 
to co ntinue hi s work on fl ota tion , and in 
1947 was awarded the Davy- Faraday 
Fel lo wshi p of the Royal In stitution in 
Lond on, w here he worked for two yea rs. 
He w a s u bsequentl y awarded the degrees 
of D.Sc. by the University of Melbourne 
and P h.D . by the University of London , 
also the Rennie Memorial M edal ( 1943) 
and the H . G. Smith Memorial M eda l 
(195 7) of the Royal Austra li a n Chemical 
Insti t ute. 

Dr. Su therl a nd returned to CS I RO in 
1950 and in 1958 he was appointed Chief 
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of the newly formed Division of Ph ysical C hem istry. He was elected a Fellow of the 
A ustra lia n Academy of Science in 1959 . 

Dr. Sutherland is a t present Di rec to r o l" Resea rch for the Colonial Sugar Refi ning 
Compa ny, and will serve o n the E.xec uti ve in a part-time capacity. 

Retirements and Resignations 

Dr. I. W. Wark , C.B.E., D.Sc., Ph.D ., F.A.A. , retired from the Executi ve during 
the year, a nd Sir Otto Frankel , D.Sc. , D .Agr. , F.A.A., F.R.S., Emeritus Professo r 
G . M . Badger, D.Sc., Ph .D ., F.A.A. , a nd the Rt. Hon . Lord Casey, P.C. , G.C.M.G ., 
C. H ., D .S .O. , M.C. , M .A. , resigned from the Executive. 

Dr. Wark has rendered outstanding serv ice to CSIRO over the past 26 years. 
After a di st ingui shed resea rch career in uni ve rsit ies a nd in industry, he undertook 
the fo rm at ion of CSIR's Divisio n of Indust ri a l Chemistry in 1939. Under hi s leader­
ship the Division rapidly grew into a fl ouri shing centre for research in pure and 
app li ed che mist ry. 

When Dr. Wark joined the Executive in 1960, he brought a wide knowledge o f 
the physica l scie nces and a keen appreciation of the problems of Australian indu st ry. 
He strongly urged the encouragement of research in indu st ry, and the strengt henin g 
of indust ria l sophistica tion to improve Australia' s export position. 

In recent yea rs many honours have been conferred upon him . He was President 
of the Roya l A ust ra li a n Chemical Inst itute ( 1957- 58) a nd Treas urer of the Australian 
Acade my of Science (1959-63), a nd was elected a n Ho nora ry Member of the 
Australas ia n ln st itute of Minin g a nd Meta llurgy ( 1960) and a Fellow of University 
Coll ege, Lo ndo n ( 1965). In 1963 he was created C.B.E. for hi s outstanding services 
to science. 

On hi s retirement, Dr. Wa rk became Chairman of the newly establi shed Commo n­
wea lth Advisory Committee on Ad va nced Education. 

Professo r Badger joined the Executive in 1964. During hi s sho rt period with 
CS I RO he ma inta ined hi s keen interest in the tra ining of resea rch worke rs. He wa s 
Cha irma n of the CSIRO Studentship Committee and a n advocate of closer rel a ti o n­
ships between CSfRO and the uni versiti es. He fo und time to fi ll two public offices 
during hi s term with CSIRO, as Pres ide nt of the Royal Australian Chemical In stitute 
and as a member of the Commonwealth Resea rch Grants Committee. 

He resigned in order to accept the post of Deputy Vice-Chancellor of the University 
of Adelaide. 

Sir Otto Frankel came to Australia in 1951 to lead CS! RO's largest research 
division, the Division of Plant Industry. Under hi s leadership the Division developed 
into one of the world's foremost centres for plant research. Research wo rkers of the 
highest calibre we re at tracted to h is laborato ry in Canberra, and he built up strong 
teams of scienti sts to work in a ll the important fie lds related to pla nt production . 

His outstanding contributions to the science of genetics were recogni zed by hi s 
election to a Fellowship of the Royal Society of London in 1953. He is a Fe llow 
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and former Vice-President of the Au stralian /\cadcmv ol' Science and was a member 
of the Council of the Australian National Uni1·crsit y. 

Sir Otto was created a Knight Rachel o r in the New Year's Honours List "in 
recognition of hi s outstanding public se rvice in the fie lds of plant research and 
biology". 

He resigned to resume hi s resea rch in genetics and to broaden his activities in 
international science. 

Lord Casey became a part-time member of the Executive in 1960, when he was 
elevated to the peerage. His association with the Organizati o n began in 1937, when 
he was appointed Minister-in-Charge of CSlR. He relinquished this post shortly 
after the outbreak of the war to fill a series of important posts, as Australian Minister 
to Washingto n, Member of the British War Cabinet (resident in the Middle East) , 
a nd Governor of Bengal. 

Lord Casey was re-el ected to the Hou se of Representatives in 1949 and once again 
became Mini ster-in-Charge of CS! RO. As a Member of the Executive he interested 
himself in many of the facets of work at Head Office, in the radio telescope project, 
the Freedom from Hunger Campaign, and the Commonwealth Scientific Committee. 
Lord Casey resigned in order to assume the high office of Governor-General of 
Aust rali a. 

Dr. T. S. Gregory, D.Y.Sc., Chief of the Division of Animal Hea lth , retired in 
April 1966. He joined CS! R in 1926 and spent 40 yea rs with the Organization , except 
for two breaks of service. During the years 1929-37 he was at the Universities of 
Melbourne a nd London , and in 1940-46 he se rved with the A.l.F. ln 1953 Dr. 
Gregory was awarded the degree of D .V.Sc. by the University of Melbourne for hi s 
studies on infectious di seases of sheep and cattle. He became Chief of the Division 
of Animal Health in 1959. 

Dr. F. H. S. Roberts, D.Sc., retired in January 1966, after twenty years ' service as 
Office r-in-Charge of the Veterinary Parasi tology Laboratory at Yeerongpilly, Qld . 
Before joining CS! RO, Dr. Roberts was on the sta ffs of the Commonwealth Prickly 
Pear Board and the Queensland Department of Agriculture a nd Stock. During the 
war he served in the A.A.M .C. a nd attained the rank of Major. He contributed much 
to our knowledge of cattle ticks and the ecology and physiology of interna l parasites 
of cattle under tropical and subtropical conditions. After his retirement , Dr. Robert s 
accepted a Senior Resea rch Fellowship, under which he will prepare a monograph 
on Australian ticks. 

Dr. C. H. Gallagher, D.Y.Sc., Ph.D., of the Division of Animal Hea lth , has 
resigned to take up appointment as Hughes Professo r of Veterinary Pathology and 
Bacteriology, University of Sydney. 

Mr. J . A . Mabbutt, M .A., of the Divi sion of Land Resea rch , has been appointed 
Professo r of Geography in the University of New South Wales. 

Dr. P. Mason , M.Sc., Ph.D ., of the Division of Protein Chemistry, has been 
appointed Professor of Physics , Macquarie University . 

Dr. G. B. Sharman , D.Sc .. of the Di vis ion of Wildlife Research, has been appoi nted 
Professor of Zoology in the University of New South Wales. 
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Dr. J. M. Swan, D .Sc .. Ph.D. , o r the Division or Organic Chemistry, has been 
appointed Professor of Organic Chemistry. Monash University. 

Dr. E. 0. P. Thompson, M.Sc. , Ph.D. , of the Division of Protein Chemistry, has 
been appointed Professor of Biochemistry in the University of New South Wales . 

New Chiefs of Divisions 

Mr. R. W. R. Muncey, M.E.E., has been 
appo inted Chief of the Division of Forest 
Products. H e succeeds the late Dr. H. E. 
Dadswell , D.Sc. , who died in December 
1964. 

After graduating B.E. E. from the 
University of M elbourne in 1943, Mr. 
Muncey joined the CSIR Lubricants and 
Bearings Section (now the Divi sion of 
Tribophys ics), where he wo rked on the 
development of in st ruments for measuring 
the mu zzle velocity of projectiles. ln 1946 
he transferred to the Divi sion of Building 
Resea rch , where hi s main interests have 
been in architectural acoustics , thermal 
in sul a ti o n, a nd concrete slab floors for 
houses. 

Dr. A. E. Pierce , D.Sc., Ph .D ., 
F.R.C.V.S ., has been chosen to succeed 
Dr. T. S. Gregory, D.Y.Sc., as Chief of the 
Di vis ion of Animal Health. He will take 
up hi s new post in August 1966. 

After graduation from the Roya l 
Veterinary College in 1942, Dr. Pie rce 
spent several years working on tricho­
moniasis of cattle at the Briti sh Ministry of 
Agriculture and at the University of 
Wisconsin. Since 1952 he has bee n at the 
Agricultural Research Council's Institute 
of Animal Phys iology at Babraham, 
Cambridge. Dr. Pierce has twice spent 
periods in the Division of Animal Health 
as a guest worker. He was here in 1954- 55 
as a n Ian McMaste r Fellow, and he paid 
a second visit in 1962-63. 



PERSONNIL 173 

Honours and Awards 

Dr. W. Boas, Chief, Division of Tribophys ics : Foreign Scientific Member, Max 

Planck Gesellschaft. 

Dr. I. Brown, Division of Physical Chemistry: Doctor of Science, University of 

Adelaide. 

Mr. V. D. Burgmann , Chief, Division of Textile Physics : Fellow of the Textile 
In st itute . 

Mr. L. R. C lark, Division of Entomology : Syme Prize, University of Melbourne 
(shared). 

Mr. J. Co nochie, Division of Dairy Research: Silver Medal , Australian Institute 
of Dairy Technology. 

Mr. W. T. Cooper, Division of Coal Research: Chairman , Inst itute of Fuel (Australian 
Membership). 

Mr. S. T. Eva ns, Head Office: Chairman of the Governors, Australian Film In stitute. 

Sir Otto Frankel, Member of the Executive: Knight Bachelor. 

Dr. J. Giovanelli, Division of Food Preservation: Goldacre Award, Australian 
Plant Physiology Society. 

Dr. T. S. Grego ry, C hief, Divi sion of Animal Health: Gilruth Prize, Australian 
Veterinary Association . 

Dr. S. D. Haman n, Chief, Division of Physical Chemistry : Fellow of the Australi a n 
Academy of Science. 

Dr. W . E. Hilli s, Di vis ion of Forest Products: Doctor of Science, University of 
Melbourne. 

Dr. E. M. Hutton , Division of Tropical Pastures : President , Australian In stitute of 
Agricultural Science. 

Dr. R. M. Moore , Division of Tropical Pastures: Fellow, Australian 1 nstitute of 
Agricultural Science. 

Mr. I. E. Newnham , Chief, Division of Mineral Chemistry: 1965 Chemical Society 
(London) Lecturer in Australia. 

Dr. J. R. Philip , Assistant Chief, Divi sion of Plant Industry: David Rivett Medal , 
CS! RO Officers' Association. 

Dr. M . J. Ridge, Division of Building Research: Doctor of Science, University of 
Melbourne. 
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Mr. N . H. Shaw, Division of Tropical Pas tures: Fellow. Australian Jnstitute of 
Agricultural Science. 

Dr. S. F. Smerd , Division of Radiophysics: Doctor of Science, University of 
Liverpool. 

Sir Henry Somerset, Member of the Executive: Knight Bachelor and President , 
Australasian ln st itute of Mining and Metallurgy. 

Sir Frederick White Dr. S. D. Ha111w111 

Mr. H. A. Stephens, Division of Applied Mineralogy: President , Australian Associa­
tion of Foundry Institutes. 

Dr. J. M. Swan , Division of Orga nic Chemistry: Doctor of Science, University of 
Melbourne; and Syme Prize, University of Melbourne (shared) . 

Mr. A. M. Thompson , Division of Applied Physics : Sperry Award , Instrument 
Society of America (shared). 

Dr. A. D . Wadsley, Division of Minera l Chemistry: H. G . Smith Memorial Medal , 
Royal Australian Chemical In stitute. 

Sir Frederick White, Chairman of Executive: Fellow of the Royal Society. 
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Overseas Guest Workers in CS I RO Laboratories 

Divisio11 of A11i111al Health 
Pro fesso r K. B. McEntee (U.S .A .) 
Dr. A. A. Shalapour (Iran) 
Mr. H. C. Tewa ri (India) 

Divisio11s of Applied Mi11era logy a11d Mi11 eral Che111is1ry 

Bovine infe rtilit y 
Parasi to logy 
Paras ito logy 

Dr. R . Ruh (U. S .A .) Crysta l struct ure a na lys is 

Divisio11 of Chemical Physics 
Professo r H . G. Hec ht (U.S.A.) 
Dr. G. Lehmpfuhl (G e rmany) 
Pro fessor R. C. Willi a m s ( U.S.A .) 

!Jirisio11 o( Coal Rl'search 
f)r R . J\. Friedel ( U.S.A .) 
f)r . K. Ouchi (Japa n) 
\ lr . I'. S. Ku lka rni ( India) 

/!iri1io11 o/ L11111111ology 
/)r . .I . Rchacck (Czechoslova kia) 
J) r .. 1. /\. L. Wa tson (Brita in) 
l k .'\. C. S. Crossley ( Britain) 

/)frisi1111 of Food Presen •at io11 
Professo r H. D. Na uma nn (U .S.A.) 
Professo r E. Eps tein (U.S.A .) 
Dr. E. A llen (U .S.A.) 

Horrirnlt11ral Research Sect io11 
Dr. S. D. Van G undy (U.S.A.) 

lrriga1io11 Research Srctio11 
Mr. A. G. George (U. S.A.) 
Mr. B. B. Fi scher (U.S .A.) 

DiPisio11 o{ Laud Research 
Dr. J. Y. Lake ( Brit a in ) 

Dii'isio11 of Pln•sics 
Professo r .I . A. Cowan (Ca nad a) 

Dirisio11 of Plaut /11d11s1ry 
Mr. S. Ka wan a be (Japa n) 
Mr. S. lso be (J apan) 
Dr. G. Anderso n (Britain) 
Dr. D . .I . C. Friend (Canada) 
Professo r J . A. Businger (U.S.A.) 
Dr. J . H . Campbe ll (U.S.A.) 
Dr. Lijlj a n Tosic (Yugoslavia) 
Professo r R. F. Labbe (U .S.A.) 
Professo r H. Hi ghkin ( U.S.A.) 

Divisio11 of Radiophysics 
Dr. I. Moiseyev (U .S .S .R .) 
Dr. G . Tovmassian (U.S .S.R.) 
Dr. J . Hanasz ( Poland) 

Divisio11 of Soils 
Dr. W . E. Larson (U .S.A.) 
Dr. B. Mosse ( Britain) 
Mr. Shim Sa ng Yung ( Korea) 
Mr. M.A. Ham mad ( U.A.R.) 
Mr. B. R . Gangwar (India) 

Division of Wildlife Research 
Professor J. M a ry Tay lor (Canada) 
Professo r B. E lizabeth Horner (U.S.A .) 
Miss P. Berger (U.S.A.) 

Divisio11 of Protein Chemistry 
Dr. R. E. Peterson (U .S.A .) 
Mr. T . Hay let t (South Africa) 

Theoretical chem ist ry 
Electron scat tering 
Electron microscopy 

In frared spectroscopy 
Elec trica l pro perties of coa l 
Mass spectroscopy 

Insec t ti ss ue cu lture 
Taxono my 
In sect physiology 

Meat resea rch 
Food microbiology 
Food chemistry 

Nematology 

Cot ton agronomy 
Weed control in co tton 

Pl ant - soil -wa ter re lat io nshi ps 

Low-te mpera ture c rystall ogra phy 

Ecology of pasture grasses 
Crop canopies 
Organ ic phosphorus in so il 
Growth of cereals 
M icro meteo rol og:y 
G ene a nd enzyme evoluti o n 
Tobacco diseases 
Po rphyr in bi osynthesis 
Physio logical gene tics 

Sola r radio astronomy 
G a lactic radio as tro nomy 
Solar radio ast rono my 

So il strength 
So il microbiology 
Water re lat io ns o f forest so ils 
Soi I sc ience 
So il microb io logy 

The genus Ra1111s 
The genus Ratt11s 
Breed ing of the ta mmar wa lla by 

Enzy me purification 
Amino acid studies 
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Advisory Council 

Executi ve 

Sir Frederick Whi te, K .B.E., M.Sc., Ph.D., F .A.A., 
F . R.S . (Chairman) 

C. S. C hristian, B.Agr.Sc., M.S. 
W. Ives, M.Ec. 
J . R. Price, D.Sc., D.Phil., F .A.A . 
M. F. C. Day, B.Sc., Ph.D., F .A.A. 
J . Mel vi lle , M .Sc., Ph .D. 
E. P. S. Roberts 
Sir I lcnry So merset, Kt ., C.B.E., M.Sc. 
K . L. Suther land , Ph . D., D.Sc., F .A.A. 

< "/1oir111<·11 of State Co111111it tees 

\',., .. South ~Vales-W. Sloan 

Qu<'<'11sla11d-W. J . D. Shaw 

South Australia- Professor E. A. Ru dd, A.M., 
B.Sc. 

Tas111ania- V . G . Burley, B. E. 

Victoria- L. W. Weickhardt, M .Sc. 

Western A 11stralia- E. H. Lee-Steere, C.B.E. 

Coopted Members 

K. E. Beazley, B.A., M .H.R. 

Sir Arthur Coles, Kt. 
Professor Si r J o hn Crawford, Kt., C.B.E., M .Ec. 

Professor C. W . Em mens, D.Sc., Ph .D., F.A.A. 

R . A. Irish , 0 . B.E., F.C.A. 

Charles R . K elly, M.H.R. 

Colin R . Ke lly, B.Agr.Sc. 

P. J . Lawler, O.B.E. 

C. G . McGrat h , O.B.E. 
J . A. L. Ma theso n, M.B.E ., M.Sc. , Ph.D. 

W. M. Morga n , B.E. 

J.P. Norton, O.B.E. 

Professor S. A. Prentice, M.E.E., B.Sc. 

Professor R. T . Pri der, B.Sc ., Ph . D. 

F. M. Read, M.Agr.Sc. 

G . Sheil, B.Sc., B.C.E., B.M .E. 

Professor V. M . Trikojus, D.Sc., D .Phil ., F.A.A. 

P . .I. Young, B.Ag.Sc. 

State Committees 

New South Wales S tate Commillee 
W. Sloan (Chairman) 
Professor A . E. Alexander, M.A. , Ph .D ., 

Sc.D. 
Professor H . N. Barber, M .A., Ph .D., F.A.A. 
F. S. Bradhurst, D .Sc. 
Professor H . R . Carne, D.V.Sc. 
S. B. Dick inson, M.Sc. 
G. Edgar, D .Y.Sc. 
Professor C. W. Emmens, Ph.D., D .Sc., 

F .A.A. 
J . W. Evans, M.A ., Sc.D., D.Sc . 
The Hon . 0 . Mel. Falkiner, M .L.C. 
E. L. S. Hudson , Dip . For. 
R. A. Irish, O .B.E., F.C.A. 
J. F . Litchfie ld , 0.13.E. 
Professor P . R . McMahon , M .Agr.Sc., 

Ph.D . 
Professor J. R. A. McMillan , D .Sc.Agr., 

M .S. 
R . J . Noble, C .B.E., B.Sc.Agr., M.Sc., Ph.D. 
R. G. C. Par ry-O keden, C.B.E., D .Sc. 
A . R . Penfo ld 
L.A. Pockley, B.V.Sc. 
E. 0 . Rayner, M .Sc., Ph .D . 
Associate Professo r F. H. Reuter, Ph .D. 
Professor J . W . Roderick, M.A., Ph .D .. 

F.A.A. 

K. L. Sutherland , Ph.D., D.Sc., F.A.A. 
Emeritus Professo r W . L. Waterh o use, 

C.M.G ., M .C., D.Sc.Agr., D.l.C., F .A .A. 
A . J . Higgs, B.Sc . (Hons.) (Secretary) 

Queensland State Co111111ittee 

W. J . D . Shaw, O . B.E. (Chairman ) 
C. B. P. Be ll 
G . J . R. Burton , B.E. 
B. Carr-Cla rk 
E. W. Duus, B.Sc., B.Sc.App. 
F. E. Foulis 
Sir Willia m Gunn , K.B.E., C.M.G. 
R . L. Ha rri so n, M.L.A. 
13. H. Hughes 
Professor F. N . La hey, D.Sc. 
E.W. G . McCa mley, J .P. 
A. McC ull och, M.E . 
L. H . Mc Donald 
I. W. Morley, B.M.E., B.Met.E. 
Sir Elli s Murphy, K t., M.B., C h. M. 
Professor S. A. Prentice, M .E.E., B.Sc. 
R. M . Reynolds 
E. P. S. Roberts 
Professor M. Shaw, M .E ng., M . Mech .E. 
G. She il , B.Sc., B.C.E., B.M.E. 
Professo r J . F. A. Sprent , B.Sc., Ph.D., D.Sc. 
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Professor L. J . H . Teak le, B.Sc.(Agric .) , 
M.S., Ph .D. 

S. A. Trout, M.Sc., Ph .D . 
Professor H. C. Webster, C . M.G., Ph.D., D.Sc. 
W. Webster, H.D.A ., B.Y .Sc. 
R. S. Wilson 
E. F. Henzel!, B.Agr.Sc ., Ph.D. (Secretary) 

South A ustralian S tale Cv111111illee 
Professor E. A. Rudel , A. M., B.Sc. ( Clwimwn) 
Professor A. R. A lderman , Ph.D., D .Sc., 

F.G .S. 
A. J . Allen, A. R.M.T.C. 
T . A. !fames. M.Sc. 
ll . H. lkdn;dl. C.ll.F .. B.Sc . 
C . \V. C'!> rhin . ll.I '. . 
l'r"k'"'" C. M. l) !> na ld. M.Sc.Agr., H.D.A. 
11 ~ ( ii k·-. 
11 11 I l; 1n c' 
{ . \' 11.t "l...'1!.!.i·n\C 
1. l '. ll; "'k~r. M.A 
I l . :(. I l ; l\1 kcs 
< l . 11. I k inr·ic h. O.B.E. 
l I~ . l(clly. M.H.R . 
ltr1g;1 d ic r .I . G. McKinna , D .S.O. , E.D. 
./ . Mel ville, M.Sc., Ph .D . 
l' ru l'cssor Sir Mark Mitchell, Kt., M.Sc. 
Emeritus Professor J. A. Prescott , C.B.E., 

D.Sc., D.Ag.Sc., F.A.A., F.R .S. 
E. M. Schroder 
A. M. Simpson, B.Sc. 
A.G. Strick la nd , C.B.E., M.A gr.Sc. 
R. S. Turner, F.C.A., A .U.A.(Co m.) 
H. Wilckens, F.A .1.B., 1. 0 .B.Lonclon, 

F.A.l.M. 
B. A. Wil liams, D.F.C. 
C. M. Wi ll ia ms, O . B.E. 
P. J . Young, B.Agr.Sc. 
A . W. Peirce, D.Sc. (Secretary) 

Ta.1·111m1ia11 State Commillee 
Y. G. Burley, B.E. (Chairman) 
L. R. S. Benjamin , C.B.E. 
K. A. Broclribb 
W. Bryden , B.A., M.Sc., Ph.D. 
E. J . Cameron, B.A. 
A. H. Crane, B.Sc., M. For. 
T. A. Frankco mb 
G. Ha ll , B.Sc. 
F. W. Hicks, I. S.O., H.D.A. 
A. W. Knight , C.M.G., M.E .. B.Sc., B.Com. 
F. H. Peacock , C.M.G. 
R. E. G . Sho ne 
P. R. Stone 
Professor G . C. Wa de, M.Agr.Sc., D.Sc. 
D . Martin , D.Sc. (Secretary) 

Victorian State Co111111i11ee 
L. W. Weickha rdt , M.Sc. (Chairman) 
A. Dunbavin Butcher, M.Sc. 
Sir Arthur Coles, Kt. 
W. H. Conno lly, C.B.E., B.E.E., B.Com. 
R. G . Do wnes, M .Agr.Sc. 
Professo r H. C. Fo rster, M.Agr.Sc., Ph .D . 
R. A. Hun t, D.S.O., B.C.E. 
C. R. Kell y, B.Agr.Sc. 

N. S. Kirby. 1u:: . 
P. S. La ng. B.Ag r.Sc .. Ph .D. 
A. 0. P. La wrcncc, B.Sc., Di p. For. 
Professo r G. W. Lee per, M.Sc. 
C. G. McGrath, O .B.E. 
Sir Ian McLennan , K . B.E., B.E.E. 
J . A. L. Matheso n, M. B.E., M.Sc., Ph.D. 
Sir Maurice Maw by, Kt ., C.B .E., D.Sc. 
W. M. Morgan. B.E. 
F. M. Read , M.Agr.Sc. 
A. B. Ritchie, M.A . 
Professor S. R. Siemo n, B.Sc., M.Sc.App. 
Professo r R. Street, M .Sc., Ph .D. 
D. E. Th o mas, D .Sc. 
Professo r Y. M. Trikojus, D.Sc., D.Phil., 

F.A.A. 
Professor J . S. Turner, M.A ., M.Sc., Ph .D., 

F.A.A. 
Emer itus Professor Sir Sa muel Wacl ha m , 

Kt. , M.A., LL.D., Agr.Dip. 
H. P. Weber, M.Sc. 
Professo r M. J . D. Wh ite , D.Sc., F.A.A . 
J.P. Shelt o n, M.Sc., A.B.S . M. (Secretary) 

Wes/em Australian State Com111ittee 

E. H. Lee-Steere , C.B.E. (Chairman) 
C. C. Ada ms 
G. K . Ba ro n-H ay, M.C., C.B.E., B.Sc. 
A . McA . Ba tty , B.Sc. , Dip.Chem. Eng. 

(Lone!.) 
Professor N. S. Bayliss, C.B.E., B.A., B.Sc., 

Ph .D., F.A.A. 
K. E. Beazley, B.A ., M.H.R. 
L. C. Brodie-Ha ll, A.W.A.S.M . 
C. R. Bunning, B .C. E. 
Professor C. J . Birkett C lews, B.Sc., Ph .D. 
Professo r K . L. Cooper, B.Sc., M.A . 
D. M. Cullity, B.Sc. 
T. C. Dunne, B.Sc.(Agric.), Ph.D. 
K. W. Edwa rd s, O.B.E. 
L. E. Elvey 
Air Ch ief Marsha l Sir Basi l Embry (R.A . F. 

retire.cl), G.C. B., K . B.E., D.S .O. (3 bars), 
D.F.C., A.F.C. 

Professo r B. J. Grieve, M.Sc., Ph .D., D.l.C. 
A. C. Har ri s, B.Sc. 
J . H. Holmen 
N. G . Humphries, A .A.S.A . 
P. B. Lefroy 
J. E. Ma kinso n 
J . P. No rton , O. B.E. 
Professo r R. T. Pricier, B.Sc ., Ph.D., F.G.S. 
Professo r J. P. Quirk , B.Sc. Agr., Ph.D. 
W. T . Richards 
F. J . Robinso n 
Emeritus Professo r A . D. Ross, C.B .E., 

M.A., D.Sc .. Dip.Ed . 
W. J . Russell 
L. W. Samue l. B.Sc .. Ph.D. 
F. L. Shier, B.Sc .Agr. 
D. 0. Temby, B.E. 
E. E. To mlinso n 
Professor E. J. Underwood , C. B.E., B.Sc. 

(Agric .) . Ph .D., F.A.A . 
W. R. Wallace. Dip. For. 
Professo r H. H. Waring, D.Sc., F.A.A. 
.I . P. Brophy (Secretary) 
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Staff 

Th e fo l/01ving is a list of professional and senior ad111i11islrafil'e slaf/' of !he Organizat ion as at June 30, 1966 

OFFI CE OF THE EXECUTlVE 

Headquarlers: A.M.P. Building, Hoban Place, 
Canberra , A.C. T . 

Cha irma n- Sir Frederick White , K.B .E . , M.Sc. , 
Ph . D., F.A. A., F.R .S. 

Member o f the Exccuti vc- C. S. C hri stian , B.Agr.Sc. , 
M.S 

Member uf the Excc uti vc- M . F . Day, B.Sc., Ph .D ., 
,_·_,\ .,\. 

.-\ "i,1;1111 Senet:1 ry - A. F. Gurnett-Smith, B.Agr.Sc. 
Sc·ic·ntilic· _. \ "i s ta nt to Member o r Executive- P. F. 

Ht1tkr. i\ l. ;\g.Se. 

HEAD OFFICE 

ll cudc1111nfc'1"': 3 14 A lber/ St ree t , East !vfe lbo11m e, 
Vic. 

\krnbcr of the Execu tive-W. Ives, M.Ec. 
Member o l'lhe Executive-J . R . Price, D.Sc. , D.Phil. , 

F.A.A. 
Assoc ia te Mem be r of the Execut ive-L. Lewis, 

B.Met.E. 
Secretary- G. B. Gresford , B.Sc., A . R.M.T.C. 
First Assistant Secretary-L. G. Wilson , M. Sc. 
Ass istant Secre ta ry (Works a nd Buildings)-B. 

Beresford Smith, B.Sc. , B.E. 
Assistant Secretary (Staff)-J. Coombe 
Assistant Secre ta ry (Agricultura l Li a ison)-R. D. 

Cro ll , B.Agr.Sc.( Ho ns.) 
Ass ista nt Secreta ry-D. T. C. G illespie, M.Sc. 
Ass istan t Secretary (Agricu ltu ral a nd Bio log ica l 

Sciences)-B. F. McKea n, B.Agr.Sc .( H o ns.) 
Assistan t Secreta ry ( Indus tria l a nd Physica l Sciences) 

- J . P. Shelto n , M.Sc. , Dip.App.Chem. 
Finance M a nager-R . W. Viney, A .A .S.A., A.C.l.S. 

Industrial c111d Physical Sciences 
Scientific Services Officer- R. L. Aujard , B.Sc. 
Scientific Services Officer- P. Grant , Dip. Elec. 

Eng., F.l.P.A. 
Scie ntific Services Officer-J. S. We lls, B.E.(E lec.) 
Scie ntific Services Officer-J . F . H. Wri g ht , B.Sc. 

Agricul1ural and Biological Sciences 
Irri ga tio n Adviser-F. Penma n, M.Sc. 
Scie ntific Services Officer-G. T . Sibley, B.Agr.Sc. 

Agric11l1i1ral Liaison Unit (372 A lbert Stree1, East 
M elbourm' , Vic.) 
Scie ntific Services Officer- R . E. Churchward, 

B. Y.Sc., H. D.A. (at Depar1111e11t of Agriculture, 
S ydney) 

Scientific Serv ices Officer- A. C. Doery, B.Agr.Sc . 
Scie ntific Services Officer- R. N. Farquhar, 

B.Agr.Sc., M.S., Ed.D. 
Sc ientific Se rvices Officer- J . J. Le naghan , 

B.Agr.Sc. , M .S. 
Scientific Se rvices Officer-K. Loftus Hills. 

M.Agr.Sc. 
Scientific Services Officer-F. L. Miller, B.Sc., 

Ph .D. 
Scientific Services Officer-R. W. R . Mil ler, 

B.A.(Hons.), Dip.Agr.Sc. 

Scientific Services Office r-N. L. T y s h i ng, 
B.Agr.Sc. 

Scientifi c Services Officer- D . Y. W a l ters , 
M .Agr.Sc. (seconded to N.S. W. Deparr111e11t of 
Agriculture) 

Scientific Services Officer-H. R. W e bb , B.Agr.Sc., 
B.Com., D . D .A . 

Librarian-M iss J . Mooney, A. L. A.A. 

Finance 
Dep uty Finance M anager- R. C. McV illy, 

F.A.S.A., A.C. l. S. 
Senior Fi na nce Officer (Co ntrac ts a nd St ores) -

D. J . Bryant, A.A.S.A. 
Senior Finance Officer- M. F. Co mbe 
Budget Office r- I. F . Carr uca n. A.A .S.A .. R.C.A . 
Acco untant- K. L. Hodges 

Staff 
Staff Officer-W . M . Balding, B.Sc. 
Staff O fficer-H. C. Crozier, B.A.( Hons.). Dip.Ed. 
Staff Officer-E. C. French 
Staff Officer-P. J. Kel ly, LL.B. , D.P.A. 
Staff Officer- G . D . McLennan , B.Com. 
Staff Officer-J. F. Mitchel l 
Sta ff Officer- G. A. Richa rd s, B.Sc., D ip.Ed. 
Training Officer- D. V. Young, B.A . 
Registra r- P. Knuc key 

Buildings 
Architec t- R . L. Brooks, A . R .A. l. A. 
Architect- J . V. Dunn , A.R.A. l. A. 
Architect - W. R . Ferguson. B.E. 
Architect- R. B. F uller, A.R.A. l. A. 
Architect- P. G . A . Relf, A.R .A. 1. A. 
Engineer-B. G . G ibbs, B.E. , F.S.A.S . M. 

General 
Sc ientific Services Officer- C. D . Ki mpton, 

B.Agr.Sc. 
Scienti fic Services Officer-A. K. Klin ge nder, 

B.Sc. , M.P.A. 
Officer for Interna ti o na l Coopera ti on- L. G. 

Peres, B.Ec .( Ho ns.), M.P.A. 
Safety Officer-J . V. Ha ll a m , Dip .A pp.C he m. 
Archives Officer- W . F. Evans, B.Sc . 

Librar v 
Chief L ibrari a n- Mi ss B. C. L. Doubleday, M.A. , 

F.LA. A. 
Sc ient ific S_e rv ices Officer- Mi ss M. J . Dunstone, 

B.Sc., Dip.Ed. 
Principa l Libraria n- Miss J . A. Conochie , B.Sc. , 

A.LA.A. 
Librarian-Miss L J . Davey, B.Sc .. A .LA.A. 
Librari a n- Mi ss J. E lli o t, A.LA .A. 
Libraria n- Mrs . J. Ko rn , A.LA.A . 
Librarian- Mi ss L. C. Lawrence 
Librarian-Miss D. Nicholas. B.Arch., Di p. Lib. 
Librarian- Miss J. V. Shone , A.LA.A. (on leare) 
Libra rian- Miss F. B. South , B.A., A.LA.A. 
Li brar ia n- Mrs. I. T oohey . B. A., A.LA.A. 

Transla1ion Section 
Transl a tor-i n-Charge- A. L Gunn 
Tra ns lator-M rs. B. Bergma nis, B.A. 
Tra nslator- M. M. Freml, B.Ag. Sc. 
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Film U11i1 
Officer-in-Charge-S. T. Eva ns, B.Sc. 

Liaiso11 Overseas 
Lo11do11 

Acting Chief Sc ientific Liai so n Officer- J. I. Platt, 
B.Sc.(Econ.) 

Waslri11g1011 
Scientific Attache-W. Hartley, B.A., Dip.Agr. 

REG IONAL ADM IN ISTRATIVE OFF IC ES 

Regio11al Admi11is1ra1ire O./Jice, Brisba11c 
Headquar/Ns: Hihemian Building, 246 Queen 

Sin"<' / , Brishane. Q/d. 
This of/ice f" ·orides llCco11111ing, sraffi11g, and 
p11rcl1<11 in<: .11·nic.·.,· for /)ir isiuns a11d Sec1io11s in 

Q11eens!l111d 
. \ , 111 H: Rcc: 11 111. il .-\ d111ini strative Officer- A. P. 

l'.11 t..:r" 11i . I .·\ .S.A . 
. \ ,·,·,111111.111 1 (, . . ·\ \Vildman 

N i · t.•1 11 111 1/ l1/1111111\t n 11irt' Ojjice, Canberra 
// ,., i./,111 111Nn .· I . . \11.P. B11ildi11g, Hobart Place , 

Canhcrra, A.CT. 
! li11 <'///('< " pru rides acco11nli11g, sraffing, and 

1• 11 ff l1t1sin-: ser1>ices for Divisio11s and Sections in 
//1< · .-l11s1ralia11 Capiral Terrirory and Norr/rem 

Tffrilory 
Regional Administrative Officer- K. J . Prowse 
Account ant- Y. J . Taylor, B.Com., A.A.S.A . 

Regional Ad111i11is1ra1ive Office, Melbo11me 
Headquarrcrs: 3 14 Alber/ Srreel, Eas/ Mclbo11me, 

Vic. 
This office provides acco11111ing, .1·1a./fing, and 
p11rclrasi11g services for Di1,isions a11d Sccrions i11 
Vicroria, Wesrem A usrralia , So111/r Ausrralia, a11d 

Tasma11ia 
Regional Administrative Officer- A. P. Patterso n, 

F.A.S.A. 
Accountant-W. C. Hosk ing. A.A.S.A. , A.C.l.S. 

Regional Ad111i11isrra1ive Office , Sydney 
Headq11ar/ers : Grace Bros. B11ildi11g, 213 Broadway, 

Sydney, N.S. W. 
This office provides acco11n1i11g, s1affi11g, and 
p11rclrasi11g services for Divisions a11d S ec1io11s in 

New Sourlr Wales 
Regional Adm ini strati ve O ffice r- F. J. Whitty, 

F.A.S .A., A.C. l.S. 
Accountant- T . C. C la rk, A.A .S.A. , A.C.l.S. 

ANIMAL RESEARCH LABORATORIES 
Animal Research Com111i11ee 

J. M. Rendel, B.Sc., Ph.D., F.A.A . (Clrair111an) 
A. T. Dic k, O.B.E., D.Sc., F.A.A. 
I. W. McDonald, B.Y.Sc. , B.Sc., Ph.D. 
D. F. Stewart, D.Y.Sc., Dip.Bact. 
A. Packham, B.Y.Sc., A.A.S.A. (Secretary) 

DIVISION OF ANIMAL GENETICS 
Headquarrers: Delhi Road, Nor/Ir Ryde, N.S. W. 

Ad111i11istra1ion 
Chief-J . M. Rendel, B.Sc., Ph .D. , F.A.A. 
Research Assistant to the Chief-A. Packham , 

B.V.Sc., A.A .S.A. 

Administrati ve Ollicc r K . .I . Turner, B.Com. 
Librarian- Mi ss E. Ahearn . A. L.A.A. 
Chief Research Scient ist - S. N. Fazekas de St. 

Gro th , M.D., Ch.B. , Sc. M. , F.A.A. 
Seni or Principa l Research Scientist-P. J . Cl a ring­

bold, B.Y.Sc., Ph.D. 
Principa l Resea rch Scientist-G. W. Grigg , M.Sc., 

Ph.D. 
Princi pa l Research Scientist-I-I. J . Hoffma n, 

M.Sc., Ph.D. 
Principa l Research Scientist-W. R. Sobey, B.Sc., 

Ph.D. 
Senior Research Scientist-F. E. Binet, M. D. 
Senior Research Scientist-T. Nay 
Senior Research Scientist- Miss P. R. Penn yc uik , 

M.Sc., Ph .D. 
Senior Research Scientist- A. H. Reisner, A. B., 

Ph.D . 
Seni or Resea rch Scientist-B. L. Sheldon, B.Sc. 

Agr.(Hons.) , Ph.D . 
Resea rch Scientist-J . F. Eadie, M.Sc.( Hons.) 
Experimental Officer- K. M. Adams 
Experiment a l Officer- Miss L. W. Bobr, M .Sc. Agr. , 

Ph .D. 
Experimenta l Officer- E. J. Burnett , B.Sc. 
Experimental Officer-Miss D. I. Conolly, Dip. 

Sc. 
Experiment a l Officer- E. Dyrenfurth , B.Sc., 

Dip.Eel . 
Experimental Officer-D. E. Finlay, B.Sc.Agr. 
Experimental Officer-P. G. Johnston , B.Sc.Agr. 
Experimental Officer-Miss J . McDougall , B.Sc. 
Experimental Officer-B. J . J. McHugh , B.Sc. 
Experimental Officer-Mrs. H. Mac indoe, B.Sc. 

(Hons.) 
Experimental Officer- J. H. O' Keefe, B.Sc. 
Experimental Officer-R . N. Pod ger, B.Agr.Sc. 
Experimental Officer- Mrs. J. Rowe, B.Sc. 
Experimenta l Officer-Miss J . Stuckey, B.Sc. 
Experimental Officer-N . H. Westwood , M.Sc. 

Animal Breeding Secrion 
Senior Principal Resea rch Scientist-Mi ss H. 

Newton Turner, B.Arch. 
Principal Research Scientist - A. A. Dunlop, 

M.Agr.Sc., Ph .D. 
Senior Research Scientist-S. S. Y. Young, B.Agr. 

Sc., Ph.D. 
Experimental Officer- G. H . Brown, B.Sc .. Dip . 

Ed . 
Experimental Officer-] . Lax, B.Agr.Sc. 

Ar Mc!vlasrer Field Srnrio11, Badgery's Creek, N.S . W. 
Officer-in-Charge-R. H. Hayman , M.Agr.Sc. 
Senior Resea rch Scientist-T. E. Allen, B.Sc. 
Research Scientist-Y. S. Pan, M .Sc.Agr. 
Experimenta l Officer- Miss S. M. Donega n, 

B.Rur.Sc. 

A r Dairy Callie Projecr, Wollongbar, N. S. W. 
Experimental Officer-R. W. He wetso n, B. V.Sc. 

Ar Gilmrlr Plains, C111111a11111/la, Qld. 
Officer-in-Charge- C. H. S. Dolling, M.Ag.Sc. 
Experimenta l Officer-M. G. Brooker, B.Sc.Agr. 
Experimental Officer- L. R. Piper, B. Rur.Sc. 

At Na1io11a l Ca11le Breedi11g S1a1io11 , Bel111onl , 
Rocklramplon, Qld. 
Officer-in-Charge-J. F. Kennedy, M.A gr.Sc. 
Experimental Officer- G. W. Seifert, B.Sc.(Agric.) 
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Al Cal/le R esearch Laboratory, Rockhamplon, Qld. 
Officer-in-Charge-H . G . Turner, B.Agr.Sc., M.A. 
Senior Resea rch Scientist-P. H. Springell, M.A., 

Ph.D. 
Research Scientist- J. E. Vercoe, M.Agr.Sc . 

(Hons. ), Ph.D. 
Experimenta l Officer- J. E. Frisch, B.Agr.Sc. 

(Hons.) 
Experimenta l Officer-J. C. O' Kelly, B.Sc., Dip. 

Biochem. 
Experimenta l Officer- A. V. Schleger, B.Sc. 

DIVISION OF ANIMAL HEALTH 
Head1111t11'/c'rs: Cnr. Fle111ington Road and Park 

S rn·1·1, Park l'il!e, Vic. 
Ac· :i 11 g C hier J). F. Stewart, D.V.Sc., Dip.Bae!. 
Sc· i c·11 1ili ~ .c\ ss is tant to the Chief- R. N . Sanders , 

I!. \'. Sc-. . 1\1 . R.C. V.S. 

·I r ·l 11 i11 1ul l/ ,·ulrh Rc.H·arc!t Laboratory , M elbourne 
( l ll ic·c1 .. 11 1-Ch :1rgc - J. H . Whittem, .B.V.Sc. 
.\ ,l1111 11 "1 r;i ll\C Olliccr- M. J. Rolfs 
I 1hrciri; 111 Miss E. R . Swan, .B.A., A.LA.A. 
Sc 111Pr Rcsc<11·ch Fellow-L. .B . .Bull, C.B.E., 

J) V.Sc .. F .A.A . 
Sc11 im Principal Research Scientist-E. L. French, 

M.Sc., Ph.D. 
Se nior Principal Resea rch Scientist-J. R. Hudson, 

B.Sc., M.R.C.V.S. 
Principal Research Scientist-G. W. Lanigan, 

M.Sc. 
Principal Research Scientist- A . W. Rodwell , 

M.Sc., Ph.D. 
Senior Resea rch Scient ist-Mrs. M. V. Jago, 

B.Sc., Ph.D. 
Senior Research Scientist-L. C. Lloyd, B. V.Sc. , 

Ph.D. 
Senior Research Scientist-J. E. Peterson, B.V.Sc. 
Senior Research Scientist-P. Plackett, B.A. 

(Hons.), Ph.D. 
Senior Research Scienti st- W. A. Snowdon, B.V. 

Sc. 
Research Scientist-S. H. Buttery, B.Sc. 
Research Scientist-G. S. Cottew, M.Sc. 
Experimental Officer- N. Anderson, B.V.Sc. 
Experimenta l Officer-J . B. Bingley, D .A.C. 
Experimenta l Officer- B. L. Clark , .B. V.Sc., Dip. 

Bact. 
Experimental Officer- J. H . Dufty, B.V.Sc., 

M.R.C.V.S. 
Experimental Officer-£. M. Parsonson , B. V .Sc. 
Experimental Officer-Miss G. Slack, B.Sc.(Hons.) 
Experimental Officer-T. D. St. George, B.V.Sc. 
Scientific Services Officer- Miss M. J . Mons-

bourgh, B.Sc. 

At McMas/er Laboratory , Sydney 
Associate Chief-D. F. Stewart, D.V.Sc. , Dip. 

Bact. 
Adm in istrative Officer- I-!. H. Wilson 
Librarian- Miss A. G. Culey, M.Sc., A.LA.A. 
Senior Principal Research Scientist-I-I. Mel. 

Gordon, .B. V.Sc. 
Principal Research Scientist-J . K. Dineen, B.Sc., 

Ph .D. 
Principal Research Scientist-Miss J. H. Koch, 

M.D. (Munich) 
Principal Research Scientist-M. D. Murray, B.Sc. 

(Vet.Sci.), F. R.C. V.S . 

Principal Research Scienti st- L. E. A. Symons, 
M.Sc., B.V .Sc . 

Senior Researc h Scicntis t- J. C. .Boray, D.V .M. 
(Budapes t) 

Senior Resea rch Scienti st- A. D. Donald , B. V.Sc., 
Ph.D. 

Senior Research Scientist-A. L. Dyce, B.Sc.Agr. 
(Hons.) 

Senior Resea rch Sc ientist- J . R. Egert o n, B. V.Sc., 
Dip.Bact. 

Senior Research Scientist-N. P. H. Graha m, 
B.V.Sc. 

Senior Research Scientist-D. S. Roberts, M. V.Sc., 
Ph.D. 

Research Scientist- B. S. Goodrich , B.Sc., Ph.D. 
Research Scientist-J. T. Mel. Neilso n, B.Sc., 

Ph .D. 
Experimental Officer- F. A. Happich, D .V.M. 

(Hanover) 
Experimental Officer- Miss M. J . Hea th, B.Sc. 
Experimental Officer-W. 0. Jones. B.Sc. 
Experimental Officer- B. M. Wagland, B.Sc., 

A.S.T.C. 
Ian Mc Master Scholar- Miss J.C. Andrews, B.Sc. 

At Veterinary Parasitology Laboratory, Yeerongpi//y , 
Q!d. 
Acting Officer-in-Cha rge- P. H. Durie, M.Sc. 
Administrative Officer-R. L. Cuvet 
Librarian-Miss E. M . Krohn, A.LA.A. 
Senior Resea rch Scientist-K. C. Bremner, M.Sc ., 

Ph .D. 
Senior Research Scientist- P. Elek , LLD., B.V.Sc. 
Senior Research Scientist- D. F. Mahoney, 

B. V.Sc. (overseas) 
Senior Research Scientist- J. A. Roberts, B.V.Sc., 

Ph .D. 
Research Scientist-L. A. Y. Johnsto n, B. V.Sc . (at 

Pastoral Research Laboratory, To 111nsvi//e) 
Experimenta l Officer- R. K. Keith , Dip.Ind . 

Chem. 
Experimental Officer-R. Win ks, B.V.Sc . 

DIVISION OF ANIMAL PHYSIOLOGY 

Headquarters: Great Western Hig!t111ay, Prospect , 
N.S.W. 

Ad111inistratio11 
Chief-£. W. McDonald , B.V.Sc., B.Sc., Ph .D. 
Assistant Chief- K . A . Ferguson, B.V.Sc., Ph .D. 
Research Assista nt to the Chief- R. A. Ayre-

Smith , M.Sc., F.R.C.V.S., Dip.Agric. 
Adminis trative Officer-N. M. Nicholls, B.Com. 

(011 students/tip leave) 
Administrative Officer- I. R. McDo nald. B.Com. 
Librarian-Miss M. Frost, B.A. , A.LA.A. 

Al Jan Clunies R oss Animal Research Laboratory , 
Prospect 
Officer-in-Cha rge-I. W. McDona ld , B.V.Sc., 

B.Sc., Ph.D. 
Chief Researc h Scienti st- K . A. Ferguson , 

B.V.Sc., Ph .D. 
Senior Principal Research Scientist- J. C. D . 

Hutchinson , M.A. 
Senior Principal Research Scientist- G. R. Moule, 

D.V.Sc. (sl'Conded to Australian Wool Board) 
Principal Resea rch Scientist- G. Alexander, 

D.Agr.Sc. 
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Principal Resea rch Scientist- A. W. H. Braden, 
M.Sc., Ph.D. 

Principal Research Scie ntist- A. M. Downes, 
M.Sc. 

Principa l Resea rch Scientist- A. G. Lyne, B.Sc ., 
Ph .D. 

Principal Research Scienti st- B. F. Short , M.Agr. 
Sc.( Hons.), Ph.D . (seconded to F.A .0. Mission , 
Umguay) 

Senior Resea rch Scicntist - P. K. Briggs, B.Sc.Agr. 
(Hons.), Ph.D. 

Senior Resea rc h Scientist J{ I:. Chapman , B.Sc. 
App.(Hons.I . !VI. Sc-. 

Senior Rcsc·;1 rc·h Sc·icnti'1 1 lcC. Graham, 
B.Sc.rll<>n, . 1. l l. ·\ ~r . r ll "11' . I. Ph .D. 

Scni,11· J{,·,,·,1r,·h Sc·1c·11t1'1 .1. I'. I Jugan, B.Sc.Agr. 
I li <'th I. ! 'Ii. I l . 

Sc·111<1 r i{c·"""·,·ii Sc·1e·1111,1 I! . A. Panarello , 
ll. \ .Sc· !' Ii. I l . 

S,·111 ,11· J{,·""1r,·h s,·1,· 111 is t 11. M. Radford , B.Sc. 
S,·111,•r J{,.,,.,,,-,·!i Sc1c·nt ist - H.P. Setchell , B.V.Sc., 

l' h.1 l . 

Sc·111<> r J{,·"·:1rc·h Sc icntis t- B. 0. Stacy, B.Sc. 
( li Pth. ), J'h . J) , 

Scni"r Research Scientist- A. L. C. Wallace, B.Sc. 
Sc·niur Research Scientist - A. C. I. Warner, B.Sc., 

Dip. Microbial ., Ph.D. 
Senior Resea rch Scientist- 0. B. Williams, M.Agr. 

Sc. 
Resea rch Scientis t- J. M. Bassett, B.Sc .( Hons.) , 

Ph.D. 
Research Scicnti st- G. 0. Brown, B.Sc.(Hons.) , 

Ph.D. 
Resea rch Scientist- .1. A. Hemsley, B.Sc.(Agric.) , 

Ph.D. 
Research Scientist- P . .I. Reis, B.Sc.Agr.(Hons.) 
Resea rch Scientist - A. R. Till, M.Sc. 
Research Scicntist-R. H. Weston , B.Sc.Agr. 

(Hons.), M.Sc. 
Engineer-.1. W. U. Beeston , M.B.E., A.S.T.C. 
Experimental Officer- J . W. Bennett, B.Sc. 
Experimental Officer- R. M. C larke, B.Sc.( Hons.), 

A.S.T.C. (on studentship leave) 
Experimental Officer- W. F. Colebrook, B.Sc.Agr. 
Experimental Office r- .1. R. S. Hales, M.Sc. 

(on studentship leave) 
Experimental Officer- N. T. Hinks, B.Sc., A.S.T.C. 
Experimental Officer-J. R. Lindsay, M.Sc. 
Experimental Officer- B. F. Lino, B.Sc.( Hons.) 
Experimental Officer- P. E. Mattner, B.Ag.Sc., 

M. V .Sc. (on lem•e) 
Experimental Office r- C. S. Mills, B.Sc., A .S.T.C. 
Experimental Officer-T. W. Sea rle, B.Sc. 
Experi mental Officer- L. F. Sharry, M.Sc., 

A.R.M.T.C. 
Experimental Office r- D. A. Shutt, B.Sc. 
Experimental Office r- D. A. Tunks, B.Sc. 
Experimental Officer- K. E. Turnbull, B.A. 
Exper imenta l Officer- P. H. Van Dooren, B.Sc., 

A.S.T.C. 
Experimental Officer-.1. K. Voglmayr, B.Agr.Sc. 
Experimental Officer- I. S. Wheatley, B.Sc ., 

A.S.T.C. 
Experiment al Officer- D. Williams, B.Agr.Sc. 
Experimental Officer- B. W. Wilson , B.Sc. 
Experimental Officer-Mrs. P. A. Wilso n, B.Sc. 
Scientific Services Officer- W. H. Cla rke, A.l.A.S. 

At Pastoral Research Luhe1m101T .. ·lr111ic/11le, N.S. 1¥. 
Officer-in-Chargc- W. M. Willoughby, B.Sc .Agr. 
Adm ini strati ve Of·Ticc r- T. J. Cooke 
Principa l Resea rch Scienti st- J. L. Corbett, 

M.A gr.Sc.( Hons. ) 
Principal Resea rch Scientist- W. H. Southcott , 

B.V.Sc. 
Senior Research Scie ntist-E. J. Hilder, B.Sc. 

(Agric.) 
Senior Resea rch Scientist-K. J. Hutchinson , 

M.Sc.Agr. 
Senior Research Scientist-J. L. Wheeler, B.Sc. 

Agr., Ph.D. 
Resea rch Scientist-J. P. La ngla nds, B.Sc.Agr. 

(Hons.), Ph .D. 
Research Scientist- J. J . Lynch, B. V.Sc., Ph .D. 
Resea rch Scientist-T. F. Reardon , M .Sc.Agr. 
Experimental Officer-J. M. George, B.Sc.Agr. 
Experimental Officer-0. 0. Heat h, B.Rur.Sc. 
Experimental Officer-D. A. Hedges, B.Sc.Agr. 
Experimental Officer-A. P. Kennedy, B.Sc.Agr. 

(Hons.) 
Experimental Officer-K. H. Mcintyre, B.Rur.Sc. 
Experimental Officer-B. E. Mottershead, B.Sc. 
Experimental Officer-R. L. Rocks, B.Sc. 
Experimental Officer-H. A. M. Sutherland, 

B.Rur.Sc. 

Al Beef Cattle R esearch Unit, C1111ni11glw111 Labora­
tory, Brisbane 
Officer-in-Charge- 0 . R. Lamond , B. V .Sc., 

M.Agr.Sc., Ph.D. 
Seni or Principa l Research Scientist- M. C. 

Franklin, M.Sc.( Hons.), Ph .D. (seconded 10 
A ustralian Meal Board) 

Principal Research Scientist- L. J . Lambourne, 
M.Sc.(Hons.), Ph.D . 

Senior Research Scientist- R. H. La by , M.Sc ., 
Ph.D. (at D.S.l.R., NeJ11 Zealand) 

Resea rch Scientist- L. E. Donaldson, M. V .Sc., 
Ph.D. 

Research Scientist- 0 . A. Little, M. V.Sc. (at 
Pastoral Research Labornlory, To1vn.1Til!e) 

Experimental Officer- B. M. Bindon , B. Rur.Sc. 
Experimenta l Officer-J. H. G. Holmes, B.V.Sc. 
Experimental Officer-A . G. Shanahan, B.Sc., 

A.S.T.C. 
Experimental Officer-G . Takken , B.V.Sc. 

DIVISION OF NUTRITIONAL 
BIOCHEMISTRY 

Headquarters: Kintore Avenue, Adelaide, S.A. 

Chief-A. T. Dick, O.B.E., D.Sc., F.A.A. 
Administrat ive Officer-B. W. Bartlett , A.A .S.A . 
Librarian-Miss M. J. McKay 
Senior Principal Resea rch Scienti st- I. G . Jarrett , 

D.Sc. 
Senio r Princ ipa l R<0sea rch Scicnti st- H. J. Lee, 

M.Sc. 
Senior Principal Resea rch Scie nti st- A. W. Peirce, 

D.Sc. 
Senior Principal Research Scientist - D. S. Rice­

man , B.Ag.Sc., D.Sc. 
Principal Resea rch Scientist- Miss S. H. A llen, 

B.Sc . 
Principal Resea rch Sc ienti st- F. V. Gray, M.Sc. 
Principal Resea rch Scientist- G. B. Jones, M.Sc. 
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Principa l Research Scientist- J . A . Mill s, M.Sc., 
Ph .D. 

Principa l Resea rch Scientist-R. M. Smith , M.Sc. 
Seni or Research Scientist- W. W. Forrest, B.Sc., 

Ph .D. 
Seni or Research Scienti st- J . L. Fra hn , M.Sc., 

Ph .D. 
Se nior Resea rch Scie ntist-K. 0. Godw in , B.Sc., 

Ph .D. 
Seni or Resea rch Sc ient ist-R. E. Kuchel, B.Sc. 
Seni or Resea rc h Sc ientist - A. F. Pilgrim , B.Sc. 
Se ni or Researc h Sc icnti st- B . .I . Po tter, M.Sc. 
Se ni or Rcsc;1 rch Scicn ti st- D. J . Walker, B.Sc. , 

Ph. J) . 

ScniPr Rc·,c;1rch Scicnt ist - R. A. Weller, B. Sc. 
Sc·ni"r J{c·,c·;1 rc·h 1:cll1m·-E. G . Hol mes, M.A., 

\ J.l l . . \ l. R CY 
'l 'LT llllL·111.1l < >tliccr W. E. R. Billitzer, M.Sc. 
'l 'LT 11 11l· 111. il <>!lien D . W. Dewey 
'f 'L· r111 1l·111. il Ollic·c r ~O. H. Filsell, B.Sc. 
'l 'L· r1111l·1 11.1l <ltliccr- M. F. H opgood, B.Sc. 
' f'l'111 11 c111 ;1J Otl icc r- Miss D. J . K ilpat rick, B.Sc. 
'l'l'lllllL'llLil Ollice r-C. J. Nader, B.Sc. 

I 'f'L·r1111c111a l Officer-W. S. Osborne-White, B.Sc. 
hpcri111cnta l Officer-G . R. Russell , A.N.Z. l. C. 
l'. .\paimenta l Officer- E. J. Sparke, B.Ru r. Sc. 
Exper i me n ta l Officer-W. B. Sp a rr ow, 

M. R.C.V.S. 
Experi menta l Officer-G . B. Storer, B. Sc. 
Engineer- V. A. Stephen 

DlVJ SlON O F APPLIED MI NERALOGY 

See Chemical Research La bora tories 

D lVJSlON OF APPLIED PHYS ICS 

See Nat io na l Sta ndards Labora tory 

DlVISJON O F BUILDING RESEA RCH 

Headquarters: Graham Road, Highell , Vic. 

Adm inistra tion 

Chief- I. La ngla nds, M. Mech.E., B.E.E. 
Ed it or- I. C. H. Croll , B.Sc. 

Info m wtion and Library 

Scientillc Services Officer-E. M. Co ulter, M.Ag. 
Sc. 

Sc ientillc Services Office r- R . C. McTaggar t, 
B.Sc. 

Librari a n- Miss M. Jones, A. L A.A. 

S tructures and Concrete Tec/1110 /ogy 

Seni or Princ ipa l Research Scienti st-F. A. Blakey, 
B. E.( Ho ns.), Ph .D . 

Principa l Research Scientist-J. F. Brotchie, 
B.C.E., D .Eng. 

Engi neer-W. H . Tay lor, M.C.E. 
Scienti llc Services Officer- R. E. Lewis, B.Sc. 

(Hons.) 
Experimenta l O ffice r-F. D. Beresford, F. M.T .C. 
Experimenta l Officer-R. R . Couper, A.S w.T .C. 
Ex perimenta l O fficer- B. K roone, Chem. Ors. 
Experimenta l O fficer- E. N. Ma ttison 
Experimenta l Office r- N. I. Ro binson, B. E. 

Ceramics and /\!laso111 T lnr1·s1iga1ions 
Principa l Resea rc h Scic nti st- J . S. Hosk ing, M.Sc. , 

Ph .D. 
Pr incipa l Research Scientist- E. R. Segni t, M.Sc. , 

Ph .D. 
Senior Resea rch Sc ient is t- L. Finch, B.A rch. , 

B.Sc., Ph .D . 
Senio r Resea rch Sc ient is t- H. V. Huebe r, Dr. Phil. 
Seni or Research Scientist-E. Ta uber, Dip l.lng. 

E.C.S. 
Resea rch Sc ientist- J . D. G . Ham il to n, B.Sc., 

Ph .D. 
Experime nta l Officer- D. N. Crook, A.Sw.T.C. 
Experime nta l Officer- T . Gelb, Dipl.lng.Chem. 
Experimental Officer- A. E. Holl and, A.M.T.C. 
Experimen ta l Office r- T . J . Stevens, B.Sc. 

M ineralogical and Crystallographic l nvest igarions 
Principa l Research Sc ient ist-W. F. Cole, M.Sc., 

Ph. D. 
Experimental Officer- C. .J . La ncuck i, B.Sc. 

S 111facing Materials /111•estigatio11s 
Seni or Research Scienti st- E. H. Wa ters, M.Sc. 
Experi menta l Officer- J . R. Barned , B.Sc. 
Exper imenta l Officer-D. A. Powell , B.Sc. 
Experimenta l Officer- S. J . Way, B.Sc. 

Architectural Acoustics 
Principa l Resea rch Scientist- W. K. R. Li ppert , 

Dr.rer.nat. 
Principa l Resea rch Scie ntist- A. F. B. Nickso n, 

M.Sc. 
Experimenta l Officer- W. A. Davern , A. R.M.T.C. 
Experimenta l Officer- P. Dubout, B.Sc . 

Environ111<!1//al S tudies 
Principa l Resea rch Scientist- E. R. Bal lanty ne, 

B.Sc. 
Seni or Researc h Scie ntist- K. G. Mar tin . B.Sc . 

(Ho ns.) 
Resea rch Scientist- K. R. Rao , M.Sc .. Ph.D. 
Experime nt a l Officer- N. G. Brown, A.M.T .C. 
Experi 111enta l Officcr- L. F. o· Brien. A. R. M. J.T. 
Expe ri111 enta l Officer- .J . W. Spencer, B.Sc. 

Physical Chemistry 
Principa l Resea rch Scientist- M. J. Ridge, D.Sc . 
Research Scien tis t- J . Beretka , B.Ch. Eng. , M.Sc. 
Experimenta l Officer- A. Ada 111i , B.Ch.Eng. 
Experimenta l Officer-B. C. Molony, A.F.T.C. 

Paint In vestigat ions 
Principa l Research Scient ist- E. Hoffma nn, Dr. 

Phil. 
Ex peri111 enta l Office r- A. Saracz, Di p!. Ing. 

Building Operations and Economics 
Principa l Research Sc ientist- F. J. Bromilow, 

M.Sc., Ph. D. 
Principa l Researc h Sc ientist - W. B. Ken nedy, 

B. Mech.E. 
Research Scie nti st- M. Anso n, B.A ., Ph .D ., 

D.l. C. 
Expe ri111ental Office r- Mrs. J. Bea ucha 111 p, M .Sc. 
Expe ri111 enta l Office r- R . .J . Corr , B.E.(Mech.) 

Tropical Building fll re.l"f igations 
Principa l Researc h Sc ientist- E. R. Ba lla ntyne, 

B.Sc. 
Experimenta l Officer- G . F. Moss, B.Sc. (located 

at Four M ile, Port Moresby, Terri /Ory of Papua 
and New Guinea) 
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Seni or Princ ipal Research Scienti st- I-I . E. Vivian , 
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Sen io r Principa l Resea rch Sc ien tist - L S. 
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Principal Resea rch Scientist-N. A. McKinnon , 

M.Sc., Ph .D. 
Principal Resea rch Scientist- D. H. Solomon , 
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Eng. 
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Experimenta l Officer- W. J. Bennett , A.M.T.C. 
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Exper imental O ffice r- B. C. Loft, B.Sc. 
Experimenta l Office r- I. D . Martin , B.Sc.(Hons.) 
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Chem. 
Experimen ta l Officer- Mi ss B. C. Terrell , B.Sc. 
Experimenta l Officer- C. E. Warble, B.Sc. 
Experimenta l Officer- J . Wardlaw, B.Sc.(Hons.) 
Experimental Office r-A. N. Waterwo rth , 

A.H.T.C. , A.M.T.C. 
Experimen ta l Officer- J . D. Wolfe 

Al S econdary Industries Laboratory, Ned/ands, W.A. 
Officer-in-Charge- W. E. Ewers, M.Sc . 
Senior Principal Resea rch Scientist- D . A. Dav ies, 

B.Sc.( Hons.) 
Principal Resea rch Scientist-J . Graham, M.Sc ., 

Ph.D. 
Resea rch Scientist- D. J . Drysda le, M.Sc. , Ph.D. 
Experimental Officer-C. E. S. Davis, B.Sc.( Hons.) 
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A t Cement and Concrete Laboratory, Unil'ersity of 
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Officer-in-Ch arge-K. M. Alexander, M.Sc. , 

Ph.D. 
Resea rch Scientist-H . Roper, B.Sc .( Hons.), 

Ph .D. 
Resea rch Scientist- J. H. Tap lin , B.Sc.( Hons.) 
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Senior Principal Resea rch Scienti st- G. Baker, 

D.Sc. 
Principa l Resea rch Sc ienti st- J . McAndrew, 

M.Sc., Ph.D. 
Resea rch Scientist- P. LC. Grubb, B.Sc ., Ph .D. 
Research Sc ienti st- J. A . McDonald, M.Sc .. Ph .D. 
Experimental Officer- T. H. Donnell y, A.R . M.l.T. 

DIVISION OF CHEMICAL ENGINEERING 

Chief- I-I . R. C. Pratt , Ph.D., D.Sc. 
Admini strative Officer- J . L McDona ld 
Chief Research Scientist- D. F. Kelsa ll , M.A. 
Seni or Princ ipa l Resea rch Scientist- .J. D. Black -

wood, M.Sc., Ph .D. 
Seni or Principal Resea rch Scientist- T. R. A. 

Davey, B.Sc. , M.M et.E. 
Principal Research Scientist- T . .I. Birch, Dip. 

Chem. Eng. 
Principa l Research Scientist-A. B. Whitehea d , 

B.Sc.( Hons.) 
Senior Resea rch Scientist- J. D. Esd aile , B.E ng., 

A.S .T.C. , Ph .D. 
Senior Research Scienti st- K. R. Hall. M.Sc. , 

Dip.Gas Eng. 
Senior Researc h Scienti st- L S. Herbert , B.Sc. 

(Hons.) 
Senior Research Scienti st- F. A. Swee tt , B.Sc. 
Research Scientist- M. J. Cumming, M.Eng.Sc. , 

B.E.E. 
Resea rch Scien tist - G. G artside, B.Sc. , Ph .D. 
Resea rch Scienti st- K. J . Reid , B.Sc., Ph .D. 
Resea rch Scientist- P. S. B. Stewart , B.Sc. ( Hons.), 

Ph .D. 
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Research Scientist- K. R. Wel ler, B.E., Ph.D. 
Experimenta l Officcr- G. D. C. Bruton , 

A.R.M.T.C. 
Exper imental Officer- P. Casamento, Dr.Chem. 
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Eng. 
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A.R.M.T.C. 
Experimcnt'il O tliL·n D . .I . Mc:C1rthy, B.Sc.App. 

( f-l pn, . I. ll . I .I 11 1111' . I 
ExpnirnL·nt :il <>tl iL·L·r I' . !\. . Peeler, A .R.M . l.T. 
l' 'l'L'l'llllL':lt.rl < >tl iL·L·r !\. . I. . Pi ggott, B.Sc.( Hons.) 
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I ' l'c·rrr11L·111.1I <>l iiL·L'r· ll. W. Wilson, M.Sc. 
I 't'n11 11 L·n1.1 I <lili L· L'I· A. D. Young, B.Eng. 

I ,, .,·,,11,/, ,/ '" 11 ·",.,."" Spring Laboratory of the 
I ;, \l i1 •i.111T 11/ Tl'C/1110/ogy) 

DI\ ISION 017 CHEM ICAL PHYSICS 

I lc111/q11arters: D(11•id Ril'e// Laboratory, Bayrie w 
Al'e1111e, C/ay1011 , Vic . 

C hief- A. L. G. Rees, Ph.D., D.Sc., F.A.A. 
Assista nt C hief- A . Walsh, M.Sc.Tech ., D.Sc., 

F.A.A. 
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Librarian- Mrs. H. Wulff, B.A ., Dip. Sorbonne 

Spectroscopy 
C hief Resea rch Sc ie nti st- A. Walsh, M.Sc.Tech ., 

D .Se. , F.A .A. 
Senior Principal Research Scientist-J. B. Willis , 

Ph.D. , D.Sc. 
Principal Research Scientist- N. S. Ham, M.Sc., 

Ph.D. 
Principa l Research Scienti st- J. J. McNeil! , M.Sc. 
Sen ior Research Sc ientist-.! . V. Sulli va n, M.Sc. 
Sen ior Research Scientist-.1 . K. Wilmshurst , 

M.Sc., Ph.D. 
Experimenta l Officer- Mrs . .I. A. Bowman, B.Sc. 

(Ho ns.) 
Experime nta l Officer- R. M. Lowe, M.Sc. 

/II/ass Spectroscopy 
Chief Research Scientist- .1 . D. Morri son, Ph.D., 

D.Sc., F.A.A. 
Principal Research Scientist- A . .I. C. Nicholson , 

M.Sc., Ph .D. 
Senior Research Scientist- F. H. Dorman , M.A., 

M.Sc., Ph.D. 
Experimental Officer- L. R. Crawford 
Experimenta l Officer-J. F. Smith , A.R.M.l.T. 

(seconded fro111 Division of Dairy Research) 
Experimental Officer-D. L. Swingler, B.Sc . 

Electro11 Di/fi·ac1io11 
Senior Principa l Research Scientist - A. F. 

Moodie, B.Sc.(Hons.) 
Senior Research Scientist- E. E. Chakanovsk is, 

Dip.Ing. 
Senior Research Scienti st- P. Goodman, M.Sc. 
Research Scientist- A. W. S. Johnson, M.Sc ., 

Ph.D. 

Electro11 /lllicroscop_1· 
Senior Principa l Resea rch Sc icnt ist - J. L. Farrant, 

M.Sc. 
Senior Resea rch Scientist- W. C. T. Dowell , 

M.Sc ., Dr.rer.nat. 
Senior Resea rch Scientist- J. D. McLean, B.Sc. 

(Hons.) , Ph.D. 

X-ray Di[fi·action 
Chief Resea rch Scientist- A. Mel. Mathieso n, 

Ph . D., D.Sc . 
Seni or Principal Resea rch Scie ntist- B. Dawso n, 

M.Sc., Ph.D. 
Principal Resea rch Scienti st- A. F. Beecham, 

A.Sc.( Hons.) 
Principa l Resea rch Scienti st- J. Fridrichso ns , 

M.Sc. 

Solid State Cli e111istry 
Principal Research Scienti st- C. K. Coogan, 

M.Sc., Ph.D. 
Principal Rese arch Scientist- C. Billin gton , B.A. 
Senior Research Scientist- I. D . Campbell, 

B.A.(Hons.), M.Sc., Ph.D. 
Senior Resea rch Scientist- J . 0 . Cope, M.Sc. 
Senior Resea rch Scientist-G . R. Hercus, M.Sc., 

D.Phil. 
Experimental Officer- D. F. Lynch, B.Sc.(Hons.) 
Experimenta l Officer- S. N. Stuart , A.Sc. 

Theoretical Chemistry 
Senior Principal Resea rch Scientist- A. C. 

Hurley, B.Sc., M.A., Ph.D. 
Principal Resea rch Scienti st- J. K. Macke nzie, 

B.A.(Hons.) , B.Sc. , Ph .D. 
Research Scientist-V. W. Maslen, M.Sc., D.Phil. 

lnstm111r!11ts a11d E11gi11eeri11g S ervices 
Engineer- S. E. Powell 
Experimenta l Officer- G. F. H. Box 
Ex perimental Officer-N. R. Kay, B.E.E., 

M.E ng. Sc. 

DIVISION 017 MINERAL CHEM ISTRY 

Headquart<'rs: Cur. Willia111s101 1111 Road and 
Sa /111011 Streer, Carden City, Vic. 

C hief- I. E. Newnham , M.B.E., M.Sc. 
Administrative Officer- K. A. Fento n 
Librarian-Miss M. E. Bundy 
Chief Research Scientist- A. D. Wadsley, D.Sc. 
Senior Principa l Resea rch Scientist- F. K. 

McTagga rt , D.Sc. 
Senior Principal Research Scie ntist- T. R. Sco tt , 

B. Ed., D .Sc . 
Senior Princ ipal Resea rch Scienti st- A. W. Wyl ie, 

Ph.D., D.Sc. 
Principal Resea rch Scienti st- R. C. Croft , M.Sc. 
Princ ipal Resea rch Scientist - W. T. Denholm, 

M.Eng.Sc., Ph.D. 
Principal Resea rch Scicntis t- D. F. A. Koch, 

M.Sc. , Ph.D. 
Senior Resea rch Scientist- R. Arnold , M.Sc., 

Ph.D. 
Senior Resea rch Scienti st- K. J. Cathro, B.E., 

Ph.D. 
Senior Research Scienti st- E. Foley, B.Sc. 
Se ni o r Resea rch Scienti st- I-I. J. Gardner, B.Sc., 

Ph.D. 
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Senior Resea rch Scienti sl- E. S. Pilkington, 
A.S.T.C. 

Senior Resea rch Scientist - A. F. Reid , M.Sc., 
Ph .D. 

Seni or Research Scicnti s t- D. E. Scaife, B.Sc. 
(H ons.) , Ph.D. 

Seni or Researc h Scienti st- I-I. N. Sinha , B.Sc., 
M.Eng.Sc., Ph .D. 

Seni or Research Scienti st- I-I . R. Skewcs, 
A.R.A.C. 1. 

Senior Research Scienti st- A. CJ. Turnbull. 
B.Chem.Eng.(H ons.) . M.E ng s,·. l'h D. 

Senior Research Scienti 't Ci \\ inkr. M.Sc .. 
Ph .D. 

Senior Resea rch Sc·i,·1111 , 1 IC \\ ''"'d'. M.Sc .. 
Ph .D. 

Resea rch Scii:n1 ;,1 
Ph .D. 

Resea rc h s,·j,·11 11, 1 I . I{ .1Pr!.'.c' lhL'l1, ll.Eng., 
Ph .I) . 

Rt.:sc;1rc·h Sc·1c·1111,1 ( ' · \ 1 
Ph . I) 

11 k. h 1c\\ sk i. M.Sc., 

Ex pi:ri111c·111:il <> lli,·n \ 11" I . . 1. lka r. A.R.M .T .C. 
Expcri111i:n1:il Otli,·n \ 11". 1·. L. Brownbill , B.Sc. 
Expcri111c·n1 ;1i (ll liccr I{. J) urin , Dip.App.Che111 . 
Fxpcri111i:n1;1i Otli..:cr I'. L. Eisler, M.Sc. 
Fxpcri111c11tal Otliccr- H. S. Hull , A.M.T.C. 
Expcri 111cntal Olliccr- S. W. Ihle, Dip.lng.(Che111.) 
Experimental Officer- F. J . Moyle, B.Sc. 
Ex perimen ta l Officer- W. G. Mum111e, M.Sc., 

Ph.D. 
Expe rimental Office r- K. J. A. Perge r, Dip. 

Rad io Eng. 
Experi111 en tal Officer- L. .I . Rogers, A. R. M .T.C. 
Experimental Officer- I' . R. Smith , A.R.M.T.C. 
Expe rimental Officer- D. A. Swift , A.R.M .1.T. 
Experi mental Officer- J. A. Watts, A.R.M.T.C. 
Experimental Officer- B. W. Wil so n, B.Sc . 
Enginccr-G. H. Weeks, B.E.E. 

DIVISION OF ORGANI C CHEMISTRY 

Headquarters : Lorimer Street , Fisher111e11's Be11d, 
Vic. 

Acting Chi ef- C. C. J . C ul ve nor, Ph .D., D .Phil. , 
D.Sc. 

Administrative Officer- A. C. Loftus, B.Com. 
Principa l ResearchScientist- D . H. S. Horn , M.Sc., 

Ph .D. 
Principa l Resea rch Scienli st- J . A. Lamberton , 

B.Sc.(Hons.), Ph.D. 
Principal Research Scientist- I<. W. Zimmerman , 

Dr.Ing. (at U11iversi1y of Melbourne) 
Senior Research Scientist-L. K. Dalton , A.S.T.C. 
Senior Resea rch Scie ntist-D. T . Downing, B.Sc. 

Ph .D. 
Senior Resea rch Scientist- J. W. Loder, M.Sc., 

Ph .D. 
Senior Research Scie nti st- T. Mole, B.Sc.( Hons.), 

Ph .D . 
Senior Resea rch Scientist- P. C. Wailes, M.Sc ., 

Ph.D. 
Senior Research Scientist- J . A. Wunderlich , 

M.Sc., Dr.es.Sc. 
Resea rch Scientist-E. A. Jeffery, B.Sc.( Hons.), 

Ph .D. 
Research Scientist- S. R . Johns, B.Sc.( Hons.), 

Ph.D. 

Resea rch Scientist- C. Kowala. M.Sc. 
Research Scientist- G. Ru sse ll , B.Sc.(H o ns.) , 

Ph .D. 
Resea rch Scientist- T. Teitci , M.Sc ., Ph .D. 
Ex perimental Officer- R . S. P. Co utts, Dip.Ap pl. 

Chem .. Dip. Met. 
Experimental Officer- S. De merac , B.Sc . 
Experimenta l Officer- M. Fosler, B.Sc .(Hons.) 
Experiment al Officer- N. K. Hart , Di p.Appl. 

C hem. 
Expe rimen ta l O ffice r- Z. Kran z, Dip. Ind.Chem. 
Experimental Officer- A. Mcislers, A.R.M.T.C. 
Experiment a l Officer- E. J . Middleton , B.Sc. 

(Hons.) 
Experimen tal Officer-G. O'Donova n, M.Sc. 
Experimental Officer- A. H. Redcliffe, Dip.Ana l. 

C hem. 
Experimental Officer-Miss H. J. Sare, M.Sc. 
Experimental Officer- A. A. Sioumis, B.Sc. 
Experimen ta l Officer-L. W. Smith , M.Sc. 
E xpe riment al Offi ce r - T. K . Smith, 

Dip.App.Chem. 
Experimental Officer- A. C. K. Triffetl , A.M.T.C. 
Scientific Services Officer- R. Gully, A.R .M.l.T. 
Scientific Services O ffice r- Mrs. I. Sali vi n, 

A.R.M.T.C. 

DIVISION OF PHYSI CAL CHEMISTRY 

Headquarters: Lori111er Streer, Fishermen's Be11d, 
Vic. 

Chief'- S. D. Ha mann , M.Sc., Ph.D., F.A .A. 
Chief Resea rch Scienti st- J . A. Barker, B.A. 

(Ho ns.), D.Sc. 
Chief Resea rch Scienti s t- D. E. Weiss, D.Sc. 
Seni or Principa l Resea rch Scienti st- M. E. 

Winfield , Ph .D .. D.Sc. 
Principa l Resea rch Scienti st- I. Bro wn, D.Sc. 
Principa l Resea rch Scienti st- L. F. Evans, 

D.S.M.B. 
Principa l Resea rch Sc ientist- A. Ewa ld , B.Sc., 

Ph.D. (at U11il>ersi1y of S y d11ey) 
Principal Research Scientist- Y. A. Garten , D.Sc. 
Principa l Resea rch Scienli st- W. W. Ma nsfi eld , 

B.Sc.( Hons.) 
Principal Resea rch Scientis t- R. G. Vines, D.Sc. 
Senior Research Scienti st- B. A. Bolla , B.Sc. 

(Ho ns.), Ph.D. 
Seni or Research Scient ist- R. B. Head, M.Sc .. 

Ph .D. 
Seni or Research Scienti st- C. H. J . .Johnson, B.Sc. 

(Hons.) 
Senior Resea rch Scienti st-W. N. K. King, B.Sc. 
Senior Resea rch Scient ist- E. A. Swint o n. B.Sc. 

(Hons.) 
Seni o r Research Scienti st- D. Willi s, M.Sc .. 

D.Phil. 
Research Scientist- J . E. La ne, B.Sc .. Ph .D. 
Experimenta l O fficer- I. L. Chapma n. B.Sc . 
Experimental Officer- K. Epp inger. B.Sc. 
Experimental Officer- P. J . Leona rd . 13 .A .(H o ns. ), 

B.Sc. 
Experimental Officer- M. Linton , B.Sc. 
Experimental Officer- F. D. Loo ney, F.M.T.C. 
Experimental Officer- R. McNeill , A.Sw.T.C. 
Experimental Officer- A. S. Macpherso n, B.Sc. 
Experimenta l Officer- D. R . Packham, Dip.Appl. 

Chern . 
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Experimenta l Officer- A. Pompe, M.Sc. 
Experimenta l Officer- Mrs. R. V. Siudak , Dip. 

Ing. Chem. 
Experimenta l Officer- F. Smith , B.Sc. (Hons.) 

DlVISlON OF COAL RESEARCH 

Headquart ers: Delhi Road. Nonh Ryde. N. S. W. 

Chief- I-I . R. Brown, B.Sc .(1-:ng. )(l-Ions. ) 
AssistantChief- R. A. Durie. ivt. Sc .. Ph .D .. D.l. C. 
Ad ministra ti ve Ollic·n T. :\ . C1ha li1 n 
Divisional Edit" r \\ ' . r. ( .""i'cr. B.Sc. ( Hons.), 

Dip. Ed. 
Librarian \ 11" .1. I St ,i,·k ,. IL :\ . . A. L. A.A. 
Scni Pr l'r in,·11'·" i{ c·'L·.1r,·h S: 1c·1111,i .I . D. Brooks, 

l! .S: .11 l,qh I 

Sc' lll l'I. l' 1111c" 11'.1I l{c' 'L'. ll"c·h Sc icnt ist- J. S. 
Sii.11111 <>ol. l!S:r ll " 11' . I. Ph . I) .. 0. 1. C. 
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Seni o r Research Scientist-D. J . Swa ine, M.Sc., 
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Engineer- R. Nero now icz, Dipl.lng.Chem. 
Engineer- E. R. Osmotherly , A.S.T.C. 
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A.S.T.C. 
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Tech. 
Experimental Officer- F. G . Kieseker, B.Agr.Sc. 
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Principal Research Scientist- D. H. Co lless, 

B.Ag.Sc., Ph.D. 
Principal Resea rch Scienti st- F. J. Gay, B.Sc. , 
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Assis ta nt C hief-G. L. Kesteven, D.Sc. 
Divisio na l Secreta ry-G . R. W illiams, B.Ec. 

(overseas) 
Admin is tra ti ve Office r-G. T . J . Mc Do na ld 
Scienti fic Edito r- E. Hi ghley, B.Sc. 
Refer ence Officer- Mrs. J. L. Brown, B.A.(H o ns.), 

Dip .Ed. 

Principa l Resea rc h Sc ient ist- B. V l-L111wn , B.Sc . 
(Ho ns.), B. E.( Ho ns.) 

Principa l Resea rch Scienti st- I. S. R. Mu nro, 
M.Sc. 

Principa l Resea rch Scient ist- D. J . Rochford, 
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Ass istant Ch ief-W. J . Scott. B.Agr.S<.: ., D.Sc. 
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( O\'l'r.\'<' llS) 
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Murray, D.Sc. 
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M.Sc., Ph.D. 
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Ph .D. 
Principal Resea rch Scientist-MissT. M. Rey nolds, 

M.Sc., D.Phil. 
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A.S.T.C. 
Physical Che111is1 ry S ection 
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Ph.D. 
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A.S.A .S.M . 
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Ph.D. 
Fmil and Vegetable Storage Section 
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Agr.(H ons.) 
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B.Ag.Sc., Ph .D. 
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Ph.D. 
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M.Sc. 

Principal Research Scientist- B. V. Chand ler, 
B.Sc.( Hons. ), Ph .D. 
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Senior Research Scientist-J. Shipton , B.Sc.Agr. 
Research Scientist-F. B. Whitfie ld, M.Sc., 

A.S.T.C., Ph.D. 
Experimenta l Officer-R. A. Burns, B.Sc., 

A.S.T.C. 
Experimenta l Officer- Miss E. M. Christ ie, B.Sc. 
Experimental Officer-K. A. Harper, M.Sc., 

A.S.T.C. 
Experimental Officer-R. V. Holl and, M.Sc., 

Ph.D. 
Experimental Officer- A. A. Johnson , A.S.T.C. 
Experimental Officer-J. H . Last, A.S .T.C. 
Experimental Officer-J. I. Pitt, M.Sc., A.S.T.C. 

(011erseas) 

Animal Products Section 
Chief-J. R. Vickery, M.Sc., Ph.D. 
Principal Research Scientist- A. R. Johnson, 

B.Sc.(Hons.), Ph.D. 
Senior Research Scientist-G. S. Sidhu , B.Sc.Agr., 

Ph.D. 
Experimental Officer-A. C. Fogerty, M.Sc. 
Experimental Officer-W. A. Montgomery, 

A.S.T.C. 
Experimental Officer-Mrs. J . A. Pearson, M.Sc. 
Experimental Officer-F. S. Shenstone, A.S.T.C. 

M eat Investigations 
Chief Research Scientist (Leader of l11 ves1iga1ions) 

-W. J. Scott, B.Agr.Sc., D.Sc. 
Principal Resea rch Scientist-R. P. 1ewbold , 

M.Sc., Ph .D. 
Research Scientist- R . K . Scopes, B.A., Ph.D. 
Experimental Officer-C. A. Lee, M.Sc. 
Experimental Officer- D. A. Lovett, B.Sc. 
Experimental Officer-M. K. Shaw, M.Sc., Ph .D. 

At Cannon Hill, Qld. 
Principal Research Scientist (Ojficer-in-Charge)-

A. Howard , M.Sc. 
Principal Research Scientist-G. Kaess, Dr. !ng. 
Research Scientist- F. Grau, M.Sc., Ph.D. 
Experimental Officer-P. E. Bouton , B.Sc. 
Experimental Officer-L. E. Brownlie, B.Sc.Agr. 
Experimental Officer-N. T. Russell , D.l.C. 
Experimental Officer-J. F. Weidemann. B.Sc. 
Administrative Officer-J. I. Menzies, B. Eco n. 

A t Abattoir, Homebush, N.S. W. 
Experimental Officer- F. G. 0. Sticher, B.E. 

At Division of Animal Physiology, Prospcc1. N.S. W. 
Research Scientist-W. R. Shorthose, B.Sc. 

(Hons.), Ph .D. 

At Depart1nent of M echanical Engineering, Unirer­
sity of Sydney 
Experimental Officer- G. G. Swenson. M.Sc. 
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At Botany School, Unil'ersity of Sydney 

Plant Physiology lnl'estigations 
Principal Research Scientist-R. M. Smillie, M.Sc., 

Ph.D. 
Senior Research Scientist-C. J. Brady, M .Sc.Agr., 

Ph.D. 
Senior Resea rch Scientist-J. Giovanell i. 

B.Sc.Agr., Ph.D. (ol'erseas) 
Research Scientist- D. Grahalll , B.Sc.( Hons.I. 

Ph.D. 
Research Scientist- N. S. Scott. B.At!.Sc .( I flln s. J, 

Ph .D. -
Experimental Officer- N. F. ll T<lhin. ll .Sc. 
Scientific Services Ofliccr .1. Srll\d111k. ln i; de Ch. 

At Atornic Energr R,·s,·urrh l .. 11uh/"!1111<111. l.11cus 
H eights, N.S. W 

Food lrradiari1111 /1m ·.rni:urf,1111 
Senior Research Scicntr,1 .1 .1 \L1d.1rl c111c. M.Sc. 

At Taslllllllillll /?('gfo11u/ l .uhor11111r1 ·. l!ohun 

Processing /11l'C'stigo1io11s 

Experimental Olliccr D. G. Jallles, B.Sc. 
Experilllcntal Olliccr- S. M. Sykes, B.Sc.Agr., 

M.Sc. 

DIVISION OF FOREST PRODUCTS 

Headq11ar1ers: 69 Yarra Bank Road, Sou!h 
Melbourne, Vic. 

Ad111inis1ra1ion 
Ch ief-R. W. R. Muncey, M.E.E. 
Assistant Chief- W. E. Cohen, D.Sc. 
Technical Secretary-F. A. Priest, A.S.A.S. M. 
Information Officer-A. P. Wylllond , M.Sc. 
Librarian-Miss A. Forbes, A.LA.A. 
Librarian-Mrs. J. Page 
Engineer-L. Santer, M.Mech.E., Dipl.Ing. 

Wood and Fibre S1ru c111re Section 
Principal Research Scientist (Sec1io11 L eader)­

W. E. Hillis, A.G.lnst.Tech., D.Sc. 
Principal Research Scientist-D. E. Bland, M.Sc. 
Principal Research Scientist-G. Scurfield, B.Sc., 

Ph.D. 
Senior Research Scientist-H. D. Ingle, B.For.Sc. 
Senior Research Scientist-J. W. P. Nicholls, 

M.Sc. 
Research Scientist-R. C. Foster, B.Sc., Ph .D. 
Research Scientist-T. Inoue, D.Sc. 
Research Scientist-D. S. Skene, B.Sc. , Ph.D. 
Experimental Officer-G. W. Davies, M.Sc. 
Experimental Officer-A. F. J. Logan, A.R.M.l.T. 

Wood Chemistry, Pulp, and Paper Sec/ion 
Senior Principal Research Scientist (Sec/ion Leader) 

-H. G. Higgins, B.Sc.(Hons.), D.App.Sc. 
Principal Research Scientist-R. C. McK. Stewart, 

D.Sc. 
Principal Research Scientist-A. J . Watson, 

F.R.M.l.T. 
Senior Research Scientist-Mrs. J . F. Melvin, 

M.Sc. 
Research Scientist- A. J. Michell, B.Sc.(Hons.), 

Ph.D. 
Experimental Officer-V. Balodis, B.Sc. 
Experimental Officer-K. J. Harrington, 

A.R.M.T.C. 

Experilllental Officer- A. W. McKenzie, 
A.R.M.T.C. 

Experilllental Officer- F. H. Phillips, A.R .M.T.C. 
Experimental Officer-B. J. Poppleton, M.Sc. 
Experilllental Officer- J . A. Smelstorius, 

F.R.M.l.T. 
Experilllenta l Officer- J. L. de Yong, B.Sc. 

Ti111her Physics Sec/ion 
Principal Research Scientist (Sec/ion Leader) ­

R. S. T. Kingston, B.Sc., B.E. 
Principal Research Scientist-G. N. Christensen, 

M.Sc., Ph.D. 
Principal Research Scientist- L. N. Clarke, 

M.Mech.E., B.Eng.Sc. 
Senior Research Scientist-P. U. A. Grossm an, 

Ph .A. Mr., M.Sc., Ph.D. 
Experimental Officer-L. D. Armstrong, 

F.R.M.T.C. 
Experimental Officer-R. Donaldson , A. R. M.T.C. 
Experimental Officer-N. C. Edwards, A.S. M. B. 
Experimental Officer-H. F. A. Hergt , A.R.M.T.C. 
Experimental Officer - Miss M. R. White , 

A.R.M.l.T. 
Timber Mechanics Sec1io11 

Senior Principal Research Scientist (Seel ion Leader) 
-J. D. Boyd, M.C.E. 

Principal Research Scientist-N. H. Kloot , M.Sc. 
Principal Research Scientist- R. G. Pearson , B.A., 

B.C.E. 
Experimental Officer-R. N. Bournon 
Experimental Officer-J. J. Mack, A.R.M.T.C. 
Experimental Officer-G. F. Reardon, 

A.R.M.T.C. 
Experimental Officer-Miss A. Ryan , A.R.M.T .C. 
Experimental Officer-K. B. Schuster, 

A.R.M.T.C. 
Timber Preserl'ation Section 

Senior Principal Research Scientist (Sec/ion 
Leader)-N.Tamblyn, M.Sc.(Agric.) 

Principal Research Scientist-E. W. B. Da Costa, 
M.Agr.Sc. 

Senior Research Scientist-R. Johanson, M.Sc. 
Experimental Officer-J. Beesley, M.Sc.(For.) 
Experimental Officer-F. A. Dale, A.R.M.T.C. 
Experimental Officer-D. F. McCarthy, 

A.R.M.T.C. 
Experimental Officer-Miss L. D. Osborne, M.Sc. 
Experimental Officer-N. E. M. Walters, B.Sc . 

Timber Seasoning Section 
Senior Principa l Research Scientist (Sec/ion 

Leader)-G. W. Wright, M.E. 
Principal Research Scientist-W. G . Kaulllan , 

A.R.M.T.C., B.Sc., Dr.en Sc. 
Experimental Officer-J. E. Barnacle, Dip. Mech. 

E., Dip.E.E. 
Experimental Officer-L. J. Brennan 
Experimental Officer-G. S. Calllpbe ll 
Experimental Officer-F. .I. Christensen, 

A.R.M.T.C. 
Experimental Officer- W. R. Finighan, 

A.R.M.T.C. 
Experimental Officer-K. W. Fricke, A.R.M.T.C. 
Experilllental Officer- R. M. Liversidge, 

A.R.M.T.C. 
Experimental Officer-E. R. Pan kevici us, 

A.R.M.I.T. 
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Ply111ood a11d Gluing Section 
Senior Principa l Resea rch Scientist (Section 

Leader) - .1 . W. Gottstein, B.Sc. 
Senior Resea rch Scientist- K. F. Plomley, B.Sc. 

Agr. 
Experimenta l Office r-K. Hirst, Dip.Mech.E. 
Ex perimental Officer-P. J. Moglia, Dip.Mec h.E. 
Experimental Officer-A. Stashevsk i, Dip .Fo r. 

Eng. 

Timber Utilizat ion Sect ion 
Senior Principa l Researc h Sc icn1i,1 1 .\, ·crf,111 

Leader)-R . F. Turnbull. 13.r . 
Principal Resea rch Scienti st \\ '. \I . \ k1' c1111c. 

M.Sc.(For.), Ph.D. 
Experimenta l Officer - R I. . "'"'1 111 ,:. ll1 11. 

Mech.E., Dip. E.I::. 
Experimenta!Olliccr - ll . T. ll;"'k""- ··\ I{ \ I l .C. 
Expe rimenta l Ollicc r M. \\ ' l';i!.!c' 
Scientific Services Oflicn \\ ' . ll . \\ <H>dhcad, 

B.Sc.( For.)( l-l"ns.I 

HORTI CU LT URAL RESEAR CH SECTION 
H eadq11ar1ers: /-111rrleF Grol'c, Glen Osmond, S .A. 

At Glm Osmond 
Officer-in-Chargc- J. Y. Possingham, B.Ag.Sc. 

(Hons .), M.Sc., D.Phil. 
Ad ministrati ve Officer-G . L. Gooden, A.A.S .A. 
Librarian- Mrs. R. Wren 
Senior Principal Resea rch Scientist - H. R . 

Wallace, Ph .D., D.Sc. 
Sen io r Resea rch Scientist-A. F. Bird , M.Sc., Ph .D. 
Senior Resea rch Scientist-M. S. Buttrose, 

B.Ag.Sc.( Hons.), M.Sc., Dr. sc. nat. 
Senior Research Scientist-P. May, Ing.Agr., 

Dr. sc. tech. 
Research Scientist - P. J. Hardy, B.Sc.(Hons.), 

Ph .D. 
Research Scienti st-M. G . C. Mullins, B.Sc. 

Ph .D ., Dip.Agric.(Cantab.) ' 
Research Scientist-W. Saurer, Ph.D. 
Research Scien tist-K. G. M. Skene, B.Agr.Sc., 

Ph .D. 
Experimental Officer-D. E. Bottrill , B.Ag.Sc. 

(Hons.), Ph.D. 

At Merbein, Vic. 
Principal Research Scienti st- A. J. Antcliff, 

B.Sc.( Hons.) 
Principal Research Scientist- D. H . Maggs, 

B.Sc.(Hons.) 
Senior Resea rch Scientist-D. McE. Alexander, 

B.Sc. 
Senior Resea rch Scientist-M. R. Sauer, B.Agr.Sc. 
Resea rch Sci entist-P. E. F. Kri edema nn , 

B.Agr.Sc.(Hons.), Ph.D. 
Resea rch Scientist-R. C. Woodham, B.Agr.Sc. 
Experimental Officer-M . Grncarevic, lng.Agr. 
Experimental Officer-Miss J. M. Harris, B.Sc. 

(Hons.) 

IRRIGATION RESEARCH LABORATORY 
H eadquarters: Griffith , N.S. W. 

Officer-in-Charge-E. R. Hoare, B.Sc. 
Librarian- Miss M. Russell , A.L A.A. 
Principal Resea rch Scientist- E. S. Trickett, 

B.Sc.( Eng.) 

Senior Research Scientist- H.Greenway, Ph.D 
Senior Research Scientist-A. R. G. Lang, B.Sc., 

A.Sw.T.C., Ph.D. 
Senior Resea rch Scienti st-E. T. Linacre, M.A., 

M.Sc. 
Resec.rch Scientist-H. D. Barrs, B.Sc., Ph .D. 
Resea rch Scientist-F. M. Melhuish , B.Sc., Ph.D. 
Exrc riment a l Officer- P. R. Cary, B.Sc.( Hons.) 
F.xperime nt a l Officer-P. M. Fleming, B.E.(Civil) 
f:xpc r1mcntal Officer-K. Y. Garzoli, B.E.(Mech.) 
Expc riment a l Officer-A . H. Gunn, A.R .A.C.1. 
Exper imenta l Officer-A. Low, B.Sc.(Hons.) 
Exper imenta l Officer-W. A. Muirhead, B.Sc.Agr. 

DIVISION OF LAND RESEARCH 

Headquarters: Black Mountain, Canberra, A.C. T. 

At Canberra 
Chief-G . A. Stewart , M.Agr.Sc. 
Associate Chief-R. 0. Slatyer, D.Sc.(Agric.) 
Scientific Assistant to the Chief- J . R. M. Wolfe, 

B.Sc.(Agric.), M.S. 
Divisional Editor-Miss M. M. Mills , B.Sc.( Hons.) 
Administrative Officer-P. C. Rawlinson 

Regional Resources Surveys 
Survey Leader-R. A . Perry, M.Sc. 

Ecology and Forest Botany 
Principal Research Scientist-R. A. Perry, M.Sc. 
Principal Resea rch Scientist- R. Story, D.Sc. 
Senior Resea rch Scien tist-K. Paijmans, I ng.Agr. 
Senior Research Scientist- N. H. Speck, B.A., 

M.Sc., Ph.D. 
Research Scientist-P. C. Heyligers, Ph.D. 
Experimental Officer-J . C. Sau nd ers, B.Sc.Agr. 
Experimental Officer-H. P. Miller, B.Sc.(Agric.) 
Experimental Officer-R. E. Wink wo rth , B.Sc. 

(Hons.) (on leave) 

Geomorphology 
Principal Research Scientist-R. A. Wood ing, 

M.Sc., Ph .D. 
Senior Research Scientist-R. W. Gall oway, 

M.A.( Hons.), Ph .D. 
Senior Resea rch Scientist-B. P. Ruxton, M.A. 

(Hons.) 
Resea rch Scientist-J . G . Speight , M.Sc. 
Experimental Officer- Mrs. L. M. Ho, B.A. 

(Hons.) 

Pedology 
Chief of Division-G. A. Stewa rt , M.Agr.Sc. 
Principal Research Scientist-H . A. Haa ntjens, 

lng.Agr. 
Senior Research Scientist-R. H. Gunn , B.Sc . 
Senior Research Scientist- R. M. Scott , B.Sc. 
Research Scientist-B. G. Willi ams, B.Ag.Sc. 

(Hons.), Ph.D. 
Experimental Officer-P. Bleeker, Geo!. Ors. 
Experimenta l Officer-A . D . L. Hooper, M.Sc. 

Systematic Botany 
Principal Research Scientist- R. D. Hoogland , 

D .Sc. 
Experimenta l Officer-M. Laza ri des, Q . D. A. (a t 

present Botanical Liaison Officer, Keiv) 
Experimenta l Officer-R. Schodde, B.Sc.(Hons.) 
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Hydrology 

Principa l Resea rch Scientist- T . G. Chapman, 
B.Sc.( Hons .), Ph.D. 

Seni or Resea rch Scientist- M. J . G oods peed, 
B.Sc.( Hons.) 

Experimenta l Officer- K. D. Woodyer, B.Sc.Ag r. 

EnJ1irowne11tal Biology Group 

Senior Princ ipal Resea rch SL·ic11 1 j, 1 IC 0 . 
Slatyer, D .Sc.(Agric.) 

Plant- Soil- Wa ter Relario11s 

Scn i0r Prin : ipal Rc ,1: :11<h Sc 1c·1111 ,1 R . 0 . 
Slatycr, D.Sc. ( ;\g ri c-. J 

Seni or Rcsc:1rc h S·: ic1111,1 !kg :.! . ll.Sc". -\gr . 
(Hons.). Ph. D 

Senior Rcsc:1rch S.·1c·11 11,1 ·\ . I 111p:11r ick, 
M.A. 

Seni o r Rcs-:.1r-.:'.1 S:1c1111 ,1 C. \\ ". Ruse, B.Sc., 
H. E .. Ph .D. 

Sc11iorResc:1rchScic111isi W.R. Stern, M.Sc.Agr., 
Ph.D. 

Queen Eli zabeth Fc ll ow- J. V. Lake, B.Sc., Ph .D. 
Ex pc1·imcntal Otliccr-G. F. Byrne, B.Sc. 

Nitrogen Biology 

Senior Resea rch Scienti st- R. Wetselaar, Ing.Agr. 

Rice Physiology 

Principal Resea rch Scientist- P. C. O wen, B.Sc. 
( Hons.), Ph.D. 

So il Agronomy 

Senior Resea rch Scientist- D. P. Drover, B.Sc., 
Ph.D. 

Agricultural Assessment 

Princ ipa l Resea rch Sc ientist-J. J. Basinsk i, M.A. , 
B.Sc. 

Experimental Officer- I-I . A. Nix , B.Agr.Sc. 

R egional R esearch Stations 

At Canberra 

Principa l Research Scientist-M. J . T. Norman, 
B.Sc.( Hons.), Ph.D. 

At Katherine R esearch Sta/ion, N. T. 

Officer-in-Charge-L. J. Phillips, Q.D.D. 
Admin istrative Officer-L. R. Smith 
Experimental Officer-M. J . Fisher, B.Agr.Sc. 
Experimental Officer- I. M. W. Wood , B.Sc. , 

B.Agr.Sc. 

At Kimberley Research Stat io11 , W.A. 

Officer-in-Charge-P. E. Madge, M.Ag.Sc., Ph.D. 
Admini strative Officer- M. K. Selway, B.Econ . 
Senior Resea rch Scientist-J. P. Evenso n, M.Sc. 
Resea rch Scientist- P. J. van Rijn , In g.Agr. 
Experimenta l Officer-D. F. Beech 
Experimenta l Officer- P. Jako bsen, B.Sc.Agr., 

A.R.M.f.T. 
Experimental Officer- D. 1-1 . McKenzie, 

B.Agr.Sc. 
Experimenta l Officer-N. J. P. Thom so n, 

B.Agr.Sc., M.Sc.(Agric.) 

Al Coastal Plains Research Statio11, Darwin 

Officer-in-Chargc- E. C. B. Langfield, M.B.E., 
Dip. W.A .T. C. 

Admin istrati ve Officer- D. A. C. 1-1 . Boult 
Experim ental Officer- G. R. Chapl in , B.Sc.Agr. 
Ex perimental Officer- A. L. Chapman, B.Agr.Sc. 

DIVISION OF MATHEMATICAL 
STATISTICS 

/-frwl1111arters: Kin/ore A 1•enue, Adelaidr!, S .A . 

.-Ir Adelaide 

Chief- E. A. Cornish, B.Agr.Sc., D.Sc. , F.A.A . 
Admin istrati ve Officer- F. R. G raeme-Evans 
Principal Resea rch Scienti st- G. W. Hill , M.Sc., 

Ph.D. 
Principa l Resea rch Scient is t- N. S. Stenhouse, 

M.Sc. (seconded to U11irersiry of Westr!m 
A ustralia) 

Principa l Research Scientist- G . N. Wilkinso n, 
M.Sc. 

Senior Research Scientist- A. G. Co nstant ine, 
B.Sc.(Hons.), Ph .D. 

Senior Research Scientist- K . M. Cell ier, B.Sc. 
Senior Research Scientist- W. B. Ha ll , B.A. 
Senior Resea rch Sc ientist- L. G . Veitch, B.Sc. 
Experimental Officer- A. W. Davis, M.A. 
Experimental Officer- P. D. Prae tz, M.A.(H ons.) 

Al Alpha House, Ne 1vto1vn, N.S. W . 

Principal Research Scientist- R. T. Leslie, B.Sc., 
M.A., Ph .D. 

Principal Research Scient ist- I-I. Wei ler, Lie.es Sc., 
M.Sc. 

Research Scientist- R. S. McCull ough , M.A., 
Ph.D. 

Experimenta l Officer- Mrs. N. B. Carter, B.Sc. 
Experimental Officer- D. Cu lpin , B.Sc.( Hons.) 
Experimental Officer- D. E. Shaw, B.Sc. 

Al Dil'ision of Animal H ealth, Sydney 

Research Scienti st- G. M. Ta llis, M.Sc. , Ph.D. 
(on leave) 

At Division of Building Research , /-lighell, Vic. 

Senior Resea rch Scientist- R. Birt wist le , B.Sc. 

Ar Division of Fisheries and Ocea11ography, Cro111t!la. 
N.S. W. 

Experimental Officer- J. D. Kerr, B.Sc.( Hons. ) 
Experimental Officer- A. E. Sta rk , B.A . 

At Dii•ision of Food Presen •atio11, Ryde, N.S . W. 

Principa l Resea rch Scientist-G . G . Coote, B.A .. 
B.Sc. 

Senior Researc h Scienti s t - E. A. Rob e rt s , 
B.Sc. A gr. 

At Divisio11 of Forest Products, Sourh Melbo11m e 

Experimenta l Officer- Mi ss N. Ditchburne 

At Divisio11 of Plan/ Industry, Canberra 

Seni or Princ ipa l Resea rch Scienti st- G. A. 
Mcfntyre, B.Sc.(H ons.), Dip.Ed. 
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Senior R esea rch Scientist- M. L. Dudzinski, 
B.Sc. , B.Ec.(Hons.) 

Resea rch Associate- Mi ss S. M. Green, M.A ., 
Dip.Sta t. 

Experimental Officer- P. J. Pahl , B.Sc.( Hons.) 

A t Pastoral R esearch Laboratory , A nnidale, N.S.111. 

Senior Resea rch Scientist- P. F. May, B.Sc.Agr . 
(Hons.) 

At Tasmanian Regional Laboralory , Hoharr 

Experimental Officer- A. Grassia. IL \ I lr \ 1.1 . 
& Ph ys. 

At Dil'isio11 of Tropical Pas111n·s . Sr / . 11 1 " '· (_) / , / . 

Senior Resea rch Sc icntisi K . I' I l. l\ d• •,·f... ll s,-. 
(Hons.) 

Al Sc/roof of Agric11/11m·. I "11i r a .1i11 <1 / \/ ,-f/>,, 1m1« 

Senior Research Scien ti st .. \ ~ I \\ ·. \"cTh,1 gcn , 
B.A.(H o ns.) . Ph . D. 

Al Wes/em A 11s1ralia11 l?t-i;io1111/ l.11hou11or v, Ned-
/ands, W. A . . · 

Seni or Princ ipal Research Scienti st-D. W. 
Gooda ll . Ph.D., D.Sc . 

Grain Moisture S111dies 

Resea rch Scientist-I-I. J. Griffiths, H.E.E., B.Sc. 
Experimenta l Officer-W. B. Elder, A.G. Inst.Tech. 
Experimenta l Officer- J. W. Sutherland , B.Sc. 

A111011w1ic Design and Control 

Principal Resea rch Scientist-M . Kova rik , Ing. 
Scnit>r Resea rch Scientist-R. H. S. Riordan , 

ll .1· .. I'. 

l .'n !..'IJ11't ' ri11g DC'1·<·lopn1e11t 

Sc·cti<' n,11 Engineer-W. R. W. Read, Dip .Mech. 
l · JH!. 

I 'l'Ct:imcntal Officer- I-I. L. Chapma n, Dip. 
Mech.E ng. 

1- spc rimental Officer- P. Pott, Ing. 

L11gineering S er l'ices and !nformalion 

El ectrical a nd Mechanical Engineer- F. G. Hogg, 
B.E. 

Experimental Officer-G. T. Stephens, Dip. Mech. 
Eng., Dip.Elec.Eng. 

Librarian-Miss M. E. Olley 

Expe rimenta l Ofllcer- C. A. P. Boundy, B.E., DIVISION OF METEOROLOGICAL PHYSICS 
F.S./\.S.M. 

DIVISION OF MECHANICAL ENG INEERING 

/-/('({dq11ar1 as: Graham Roat!, Higlrell, Vic. 

C hicf- R. N. Morse, B.Sc., B.E. 
Di visional Admini strati ve Officer- .!. Patti so n, 

A.A.S .A. 

Solar Energy afl(/ Thermal Radiation 

Chief Resea rch Scie ntist-R. Y. Dunkle, M.S. 
Resea rch Scientis t- D. J. Close, B.E.(Hons.), 

M.Eng .Sci . 
Experimental Ofllcer- J. T. Czarneck i, Dipl.Ing. 
Experime ntal Officer - R . C. R. John ston, 

B.Mech.E., M.Eng.Sci . 
Experimenta l Officer- I. MacLaine-Cross, B.E. 
Experimental Ofllcer-D . .J . Norris, A.M.T.C. 

Refriger(//ion and Air Conditioning 

Principal Resea rch Scientist- J. J. Kowa lczewsk i, 
Di pl.Ing., Dr. sc. techn . 

Senior Research Scientist - Mrs. E. Kaletzky, 
B.E., M.Eng.Sci . 

Experimental Officer- D. W. Cun liffe, F.M.T.C. 
Experimenta l Ofllcer-D. Pescod, Dip. Mech. 

Eng., Dip. Elec. Eng. 
Experimental Ofllcer- K. A. Robeson, B. Mech. 

Eng. 

Aerodynamics of Fans and D11cting 

Principal Research Scienti st- R. A . Wallis, 
M.Eng.Sc. 

Experimental Officer- N. Ruglen, Dip.Mech.Eng. 

Agric11/t11ra/ Machinery 

Senior Research Scientist-P. A. Taylor, B.Sc. 
(Hons.) 

Headq11ar1ers : Station Street, Asperula/e, Vic. 

Chief-C. H. B. Priestley, M.A., Sc.D .. F.A.A. 
Divisiona l Secretary- P. D. Berwick , B.Sc.( Hons.) 
Administrative Officer- F . K. Tighe 
Librarian- Mrs. E. Schutz 
Chief Resea rch Scientist- W. C. Swinbank , M.Sc. 
Senior Principal Research Scientist- E. L. Deacon , 

B.Sc . 
Principal Research Scientist-F. K. Ball , D.Sc. 
Principal Research Scientist- A. F. A. Berso n, 

Dr.Phil. 
Principal Research Scientist- R. H. Clarke, B.A. , 

M.Sc. 
Principal Research Scientist-A . J. D yer, M.Sc. , 

Ph.D. 
Principal Resea rch Scientist-R . J . Tay lor, M.Sc. 
Senior Research Scientist- D. E. Angus, B.Sc., 

Ph.D. 
Senior Research Scientist-R. N . Kulka rni, M.Sc., 

Ph.D. 
Senior Research Scientist-L C. Mcilroy, B.Sc. 
Senior Research Scientist - W. Shepherd , B.Sc., 

M.Agr.Sc. 
Senior Research Scientist-E. K. Webb, B.A. 

(Hons.), B.Sc. 
Resea rch Scientist-T. G. K yle, M.Sc. , Ph.D. 
Resea rch Scientist-H. C. Ma rtin , B.Sc., Ph.D. 
Resea rch Scientist-A. B. Pittock , M.Sc., Ph.D. 
Experimen tal Officer-B. G. Collins, B.Sc. 
Experimenta l Officer-A. C. Dilley, B.Sc. 
Experimenta l Ofllcer-B. B. Hicks, B.Sc. 
Experimenta l Ofllcer-R. H. Hill , B.E. , Dip. 

Elec.Eng. 
Experimental Officer-R. R. McGrego r, Dip . 

Appl.Sci. 
Experimenta l Officer-F. J . Maher, A.R.M.T.C. 
Experi mental Ofllcer-C. J. Sumner, A. M .S . E. 
Experimental Ofllcer- A. J. Troup, B.Sc. 
Scientific Services Officer-N. E. Bacon, B.Sc. 
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DIVISION OF MINERAL CHEMISTRY 

See Che mica l Research Laboratories 

NATIONAL STANDARDS LABORATORY 
Headquarters: U11iversi1y Grounds, Chippendale, 

N.S. W. 
National Standards Laboratory Committee 

F. J. Lehany, M.Sc. 
R. G. Giovanelli, D.Sc., F.A.A. 

NSL- R/P Library (Divisions ol At>t>li<"il !' /" '" '· 
Physics, and Radiophysics) 

Librarian- Miss M. McKcc hnic. ll.i\ .. !\ L .-\ .·\ 
Librarian- Mi ss J. M. Cook. IU \ .( I llln, . 1. 

A.LA.A . 
Librarian- Miss E. E. Dickason. B.Sc. 
Librarian- Miss P. I. Ross. B.A.( Hons. I 

DIVISION OF APPLIED PHYSICS 

Chief- F. J. Lchany, M.Sc. 
Di visional Admin istrati ve Officer-J. Hanna 
Chief Resea rch Scientist- A. M. Thompson, 

13.Sc.( Hons.) 
Senior Princ ipal Research Scientist-G . A. Bell, 

B.Sc. 
Se ni or Princ ipal Research Seientist-C. F. Bruce, 

D.Sc. 
Senior Principa l Resea rch Scientist- W. K . 

C lothier, B.Sc., M.E. 
Sen ior Princ ipa l Research Scientist-J . S. Dryden, 

M.Sc., Ph.D. , D.I.C. 
Senior Principal Resea rch Scientist- C. A. 

Gladman , B.Sc.( Eng.)(Hons.) 
Seni o r Principal Resea rch Scientist- D. L. 

Hollway, 13.E.E. , M.Eng.Sc., D.Sc.(Eng.) 
Senior Principal Research Scientist- M. J. 

Puttock, .B.Sc.(Eng.) 
Principal Research Scienti st- D. L. H. Gibbings, 

13 .Sc., 13 .E., Ph.D. 
Principa l Resea rch Scienti st- L. U. Hibba rd , 

13.Sc., M.E., Ph .D. 
Principa l Research Scienti st-G . Lorenz, Dip.Ing. 

Eth. 
Principal Research Scientist-L. L. McCready, 

B.Sc., B.E. 
Principal Research Scientist-J. A. Macinante, 

B.E., A.S.T.C. 
Principal Resea rch Scientist-R. J . Meakins, 

Ph .D., D.Sc., D.l.C. 
Principal Resea rch Scientist-D. W. Posener, 

M.Sc., Ph .D. 
Senior Research Scientist- P. E. Ciddor, M.Sc. 
Senior Resea rch Scientist-J . S. Cook, M.Sc. 
Senior Resea rch Scientist-L. G. Dobbie, M.E. 
Senior Resea rch Scientist-H . N . Edwardes, B.Sc., 

M.E. 
Senior Resea rch Scientist- J . L. Goldberg, B.Sc., 

M.E. 
Senior Research Scientist-L. Medina , M.E. , 

Dip.Ing. 
Senior Resea rch Scientist-Y. T. Morgan, B.Sc. 

(Eng.) 
Senior Resea rch Scientist- Mi ss M. G . r. Pearce, 

M.Sc. 
Senior Resea rch Scientist- R. C. Richardson, B.E. 

Senior Resea rch Scienti st- H . .J. Ritter, Dr.rcr. nat. 
math. 

Senior Research Sc icnti st- H. A. M. Ross, 
A.S.T. C. 

Se ni o r Research Sc icnti st- P. J . Sim, B.Sc ., B.E. 
Senior Researc·h Scicnt ist- E. G. Th wa ite, B.Sc. 
Scni<'r Resea rch Sc icnti st- H. K. Welsh, M.Sc. 
l<.c·,earch Scienti st- .J . C. Macfa rl ane, B.Sc., Ph.D. 
l<.c·sca r·ch Scicnti st- U. Perito, Dr.Ph ys . 
l<.c· sca rch Sc· icnti , t- P. I. Somlo, Dip.Ing. 
I rH.:i nc·cr .I . C. Co les, B.A., A.S.T.C. 
I 'l'cT1111cn 1a l Officer- A. R. Anderso n, B.Sc., 

1) 111. l:d 
I 't'c·ri111cn1al Officer- R. W. Archer, A.S.T.C. 
hpcri111cntal Officer- D. B. Armitage, B.Sc., B.E. 
I xperimental Officer- I-I. Bairnsfather 
Lxperimenta l Officer-G. E. Beard , B.Sc.(Tech.) 
Ex perimenta l Officer- J. W. Bell 
Experimental Officer-D. E. Bro wn, A.S.T.C. 
Experimenta l Officer- F. C. Brown, A.S.T.C. 
Experimental Officer-C. H. Burton, B.Sc., Ph .D . 
Experimental Officer-G . J. A. Cass id y, .B.E.E. 
Experimenta l Officer-A. L. Clarke, B.Sc. 
Experimental Officer-H. C. Collins, A.S.T.C. 
Experimental Officer- T. E. Cousins, A.S.T.C. 
Experimenta l Officer-B. H. P. Cresswell , A.S.T. C. 
Experimental Officer- M. F. Currey, A.S.T.C. 
Experimental Officer- Mi ss M. C. Di ve, B.Sc. 
Experimenta l Officer- B. Dorien-Brown, B.Sc. 

(Tech.) 
Experimenta l Officer- R. M. Duffy, B. E. , A.S.T.C. 
Experimental Officer- J. Duruz, B.Sc. , B.Elec.E. 
Experimental Officer- K. H. Edensor, A.S .T. C. 
Experimenta l Officer- R . .J. Elli s, B.E. 
Experimental Officer- J . R. Fi ander, B.Sc. 
Experimenta l Office r- J. S. Field , A.M.l.Mech .E. 
Experimental Officer- D. H. Fox, A.M. l. E.(Aust.) 
Experimental Officer- C. C. Franchim on, B.Sc. 

(Tech.) 
Experimenta l Officer- .J . Freiheiter, Dip.Ing. 
Experimental Officer- R. B. Frenkel, 13.Sc. 
Experimenta l Officer- R. H. Furniss, A.S.T.C. 
Experimental Officer- A. A. V. Gibso n, A.S.T. C. 
Experimenta l Officer- G . G. Harvey, B.Sc. 
Ex perimental Officer- I. K. Harvey, M. E., 

A.S.T.C. 
Experimental Officer- J. A. Harvey, B.Sc. 
Experimental Officer- R. P. Hoffman, A.S w.T. C. 
Experimental Officer- R. E. Holmes, A.S.T.C. 
Experimental Officer- J . W. Hum phries, B.Sc. 
Experimental Officer- M. C. McGrego r, A.S.T.C. 
Experimental Officer- I. G . Morga n, B.Sc. 
Experimental Officer- .!. B. Patterso n, A.S.T.C. 
Experimental Officer- W. 1-1. Reid , A.S.T.C. 
Experimenta l Officer-F. P. Sharples, B.Sc. 
Experimenta l Officer- G . W. Small , B.E. 
Experimental Officer- H. A. Smith , A.S.T.C. 
Experimental Officer- Mi ss N. E. Smith , B.Sc. 
Experimenta l Officer- J . K . Walter, B.Sc. 
Experimental Officer- K. G. Weir, B. E. 

DIVISION OF PHYSICS 

Chief-R. G. Giovanelli , D.Sc ., F .A.A. 
Laboratory Secretary- A. G. Dri ver, B.Sc. 
Admin istrative Officer- P. E. Dal y 
Senior Principa l Resea rch Scientist- A. F. A. 

Harper, M.Sc. 
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Senior Principal Resea rch Scientist- W. H. Steel, 
B.A., Dr.e s Sc. 

Senior Principal Research Scientist-G. K . White, 
M.Sc., D.Phil. 

Senior Principal Resea rch Scienli st- R. G. Wylie, 
M.Sc., Ph.D. 

Principal Resea rch Scienli st- W. R. Blevin , M.Sc., 
Dip. Eel. 

Principa l Resea rch Scientist-W. R. G . Kemp, 
B.Sc. 

Principa l Resea rch Scientist-J. V. Ramsay, B.Sc .. 
Ph .D. 

Principal Resea rch Scien li st-H . F. Symm ons. 
B.Sc. 

Senior Resea rch Scienli sl- R. J . Bray. M./\ .. 
D.Phil. 

Senior Research Sc ienlisl- W. A. Caw. B.Sc. 
Senior Resea rch Sc ienti st- J. G. Cullin s. M.Sc .. 

Ph .D. 
Seni or Resea rch Scienti st- R. E. Loughlh:;1d. 

M.Sc. 
Sen ior Resea rch Scient ist- .!. Y. McAllan . M.Sc. 
Resea rch Scientist- T. P. Jones , M.Sc. 
Resea rch Scienti st- R. C. Kemp, B.Sc. , Ph.D . 
Resea rch Scicntist- J . .I . Mona ghan, B.Sc., Ph.D. 
Researc h Scien ti st- A. T. Pawlowicz, B.Sc., 

Ph .D. 
Hon. Research Fel low- G. H. Briggs, Ph.D., 

D.Sc. 
Research Assoc iate- G . E. Moreton 
Ex perimental Officer-M iss I. M. Beav is, B.Sc., 

Dip. Ed. 
Ex perimenta l Ofllcer-R. E. Bentley, B.Sc. 
Experimental Officer-J. A. Birch , B.Sc. 
Exper imental Officer-W . .I . Brown, A.S.T.C. 
Exper imental Officer-V. R. Burgess , A.S.T.C. 
Experimental Officer- J. J . Connol ly, B.Sc. 
Ex perimental Officer-C. E. Cou lm an, M.Sc., 

D .l.C. 
Experimental Officer-M iss J . W. Da vies, Graci. 

M. Inst. Phys. 
Experimental Officer-P. M. G. Feacl, B.E.E. 
Experimenta l Officer-R. S. Fisher, A. R. M .T.C. , 

A.S.T.C. 
Experimental Officer-D. F. P. Kelly, B.Sc. 
Ex perim e ntal Officer - H. W . Kinn e r s ly , 

F.R .M.T.C. 
Experimental Officer-H . Kobler, B.Sc. , B.E. 
Experimen tal Officer-J . E. Shaw, B.Sc. , Dip .Eel. 
Experimental Officer-J . Y. Sierins, A.S.T.C. 
Experimental Officer-R . N. Smar tt, B.Sc., 

A.S.T.C. 
Experimenta l Officer-R . J . Tainsh, A.S.T.C. 
Experimenta l Officer-J . Tapping, B.Sc. 
Experimenta l Officer-K. A. B. Wright , B.Sc. 
Experimenta l Officer-A . F. Young, M.Sc. 

DIVISION OF NUTRITIONAL 
BIOCHEMISTRY 

See An imal Resea rch Laboratories 

ORE-DRESSING INVESTIGATIONS, 
MELBOURNE 

Headquarters : University of Melbourne, Park ville, 
Vic. 

Officer-in-Charge-Associate Professor H. H. 
Dunkin , B.Met.E. 

Principa l Resea rch Scientist-K. S. Bl askelt, 
B.E., F.S.A.S .M . 

Senior Resea rch Scient ist- S. B. H uclson , M.Sc. 
Senior Research Sc ient ist- J. T. Woodcock, 

B.Met. E., M.Eng .Sc . 
Experimenta l Ofliccr .I F. Alvin, Dip .Met. 
Experimcnt :il Otlicc r I'. L. Dalman, A.R . M.l.T. 
Expcri111c111:1 I Otlicc·r I'. J) . Drews, A.M .Aust. 

l. M . . \ 1 
1:,11cr1111c11 1. il < >llicc r 
I· 'l'Cl'llllc' lli.li Oili c":r 
I \ l'L'l'l lllC 111.il ( lil ic·c· r 
I 'l'C l'll llc· 11 1.tl <ll liccr 

.1. S. Hen kel, B.Met. E. 
(i . W. Heyes, A.S .M.B. 
R. R. Lever, A.R.A.C.I. 
W. J. Trahar, B.Sc. 

J>J\ ISJO~ OF ORGANIC CHEMISTRY 

.\,-, · ( ·1ic 1111c·: il Research Labora tories 

DIVISION OF PHYSICAL CHEMISTRY 

See Chemica l Resea rch Laboratories 

PHYSICAL METALLURGY SECTION 

Headquarters: Uni versity of M elbourne, Parkville, 
Vic. 

Officer-in-Charge-Professor M. E. Hargreaves, 
B.Met.E., Ph .D. 

Senior Principa l Research Scientist-R. C. Gifk ins, 
D.Sc. 

Senior Research Scientist- J . W. Suiter, M.Sc., 
Ph .D. 

Experimenta l Officer- J. A. Corbett , A.M.Aust. 
l.M .M. 

Experimenta l Officer-H . F. Rya n, M.Sc. 

DIVISION OF PHYSICS 

S ee Nationa l Standards La boratory 

DIVISION OF PLANT INDUSTRY 

Hear/q11arrers: Black Mountain, Canberra, A . C. T. 

At Canberra 

Chief- J . E. Fa lk, M.Sc., Ph.D., F.A. A. 
Assistant Chief-J . B. La ngridge, M.Sc., Ph .D. 
Assistant Chief- F. H. W. Morley, B.Y. Sc., Ph .D. 
Assistant Chief-J . R. Philip, B.C.E., D .Sc. 
Administ rati ve Officer- D. W. Banya rd 
Engineer-D. L. Jitts, Dipl.Mech.Eng. 
Scientific Services Officer- J . H. E. Mackay, 

B.Sc.Agr. (Information Officer) 
Scientific Services Officer-D. G. Thomas, M.Sc., 

Dip.Agric.(Cantab.) (Editor) 

Genetics and Plant Breeding 

Principa l Research Scientist- R. D. Brock, M .A gr. 
Sc., Ph.D. (Section Chairman) 

Senior Principal Resea rch Scientist-J. B. Griffing, 
M.Sc., Ph .D. 

Principal Research Scientist- B. D. H. Latter, 
B.Sc.Agr.(Hons.) , Ph .D. 

Principa l Research Scientist- Miss A. A. Millerd , 
M.Sc., Ph .D. 

Senior Research Scient ist- H. Y. A. Daclay, M.Sc. 
Senior Research Scienti st- J. R. McWilliam, 

M.F. , Ph.D. 
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Seni or Resea rch Scienli st- W. J . Peacock, B.Sc., 
Ph.D. 

Senior Research Sc ienti st- D. C. Wa rk , M.Agr.Sci. 
Senior Resea rch Fellow- Sir Otto Frankel, Kt., 

D.Sc., D.Agr., F.A.A., F.R.S. 
Resea rch Scienti st- R. W. Downes, M.Agr.Sc., 

Ph.D. 
Resea rch Scie ntist- M. A. McDowa ll , M.Sc., 

Ph .D . 
Research Sc ientist-R. N. Oram, B.Agr.Sc. 

(Hons.), Ph.D. 
Resea rch Sc ie ntist-W. R. Scowcro ft, B.Agr .. 

Ph.D. 
Experimenta l Officer-R. J. Clement s. B.Rur .Sc· . 

(Hons.) 
Experimental Officer-]. W. Peak. M.A. l./\.S . 

Pla111 lntrod11c1io11 

Senior Principa l Resea rch Scienti st C ll ;1rn Md. 
D.Sc. (Sectio11 Leader) 

Principa l Resea rch Scienti st- L. F. Myers. 
M.A gr.Sc. 

Senior Research Scienti st- C. A. Nea l-Smith, 
B.Agr.Sc. 

Expe rimenta l Oflice r- P. Braue, B.Sc.Agr. 
Scientific Services Officer- D. R. Bath, B.Sc., 

M.A gr.Sc.( Hons. ) 
Sc ientific Services Officer-Miss D. Johns, B.Sc. 

To.w1111111ic !Jo11111.1' 

Princip;ll Resea rch Scienti st- Miss N. T. Bur­
bidge. D.Sc. 

/\1 ic1 ·11hiolo1n· 

Principal Research Sc ienti st- C. J. Shepherd , 
B.A., Ph.D. (Sectio11 Chain11m1) 

Principal Resea rch Se ienti st- F. J. Berge rsen, 
D.Sc. 

Principal Research Scientist- I. A. M. Cruick­
sha nk , D.Sc. 

Principal Resea rch Scientist-F. W. Hely, M.Sc. 
Agr., M.S. 

Principal Resea rch Scientist-A. V. Hill , M.Agr. 
Sc. 

Senior Resea rch Scientist- Miss K. Helms, M.Sc., 
Ph.D. 

Senior Resea rch Scienti st- Mrs. D. R . Perrin, 
M .Sc.(Hons.) 

Researc h Sc ienti st- A. H. G ibso n, B.Sc.Agr. 
(Hons.) , Ph.D. 

Experimenta l Officer- J . Brockwell , D.D.A. 
Experimental Officer- M. Mandryk, Ing. 

Agronorn.( Ho ns.) 
Experimental Officer- G. L. Turner, M.Sc. 

General Chemistry a11d Soil Fertility 

Senior Princ ipa l Resea rch Scienti st-C. H. 
Williams. D .Sc. (Sec1io11 Leader) 

Principa l Resea rch Scienti st-S. M. Bromfield, 
M.Agr.Sc., Ph.D. 

Principa l Resea rch Scienti st-D. J . Cosgrove, 
B.Sc .( Hons. ), Ph .D. 

Principa l Research Scientist- D. J. D av id , D.Sc. 
Senior Resea rch Scientist- J . Lipsett , M .Agr.Sc. 
Senior Resea rch Scientist-J. R. Simpson , M.Sc., 

Ph .D. 

Resea rch Scienti st- J. R. Freney, M.Sc., Ph.D. 
Experimenta l Officer- G. E. Melville, B.Sc. 
Experimental Officer- J. R. Twine, Dip.Ind. 

Chern. 

Plaut N 111ritio11 

Seni o r l'r inc·ip;il Rc·,c;11·c h Scient ist- A. J . And er­
son. l) .Sc-. 1 .·\ gr re· I I Scc1i1111 Leader) 

l' ri11c·r1' "I Rc·,c·,1rc·h Sc·1c·111ist - K. D. Mcl achl a n, 
ll .Sc· - \ ~r ll .C,1m . 

l'rir lc'IJ'·1l . l<c·,c"1rc·h Sc ic nti st- D. Spencer, B.Sc. 
I I I 1 'lh I. I' ll . I) . 

l'r111c·11'·'1 Rc·,c.,1r·c· h Sc icntist- K. Spencer, B.Sc. 
-\~r 111 ,,11, . 1. \I.Sc. 

Sc·111 ;,r l<c·,c· ;11·c·h Scien ti st-D . .Bo uma, lr. Agr., 
ll ·\gr Sc· . Ph .D. 

Rc·,c·;irc·h SL· ienti st-D. N. Munns, .B.Sc.Agr. 
I I Ions.), Ph.D. 

Resea rch Scientist-P. J. Randa ll , B.Sc.(Ho ns.), 
Ph.D. 

Ex perimental Officer-D. G. D e Marco , B.Sc.Agr. 
Experimental Officer- B. W. Norman , B.Sc.Agr. 

Plan/ Biochemistry 

Senior Principal Resea rch Scienti st- J. N. Philli ps, 
M .Sc., Ph .D. 

Principal Resea rch Scientist- N. K . Boardma n, 
M.Sc., Ph.D. 

Principa l Resea rch Scientist- W. .Bottom ley, 
B.Sc.(Hons. ), Ph.D. (Sec1io11 Chair111w1) 

Principal Research Scientist- P. R. Whitfeld , B.Sc. 
(Ho ns.), Ph.D. 

Senior Research Scientist- C. A. App le by, B.Sc. 
(Hons.), Ph.D . 

Senior Resea rch Scienti st- S. W. T horne, B.Sc. 
(Hons.) 

Resea rch Scientist- Miss .I. M. Anderso n, M.Sc. 
(Hons.), Ph.D. 

Research Scienti st- B. T . Brown, M.Sc., Ph.D. 
Resea rch Scientist-G. F. K ateka r, B.Sc.(Ho ns.) , 

Ph .D. 
Research Scientist- P. K. Macnico l, M.Sc., 

Dr.rer.nat. 
Resea rch Scientist-R. J. Parra , B.Sc.(Hons.), 

Ph .D. 
Experimental Officer- 0. L. Jones, B.Sc.(Agric.) 
Experimental Officer- Mrs. M. B. Lowe, B.Sc. 

(Hons.) 
Experimenta l Officer- Mi ss N. A. Newton, M.Sc. 
Ex perimenta l Officer- J. K . Raison, B.Sc.(Hons.), 

A.S.T.C., Ph.D. 
Experimenta l Officer- Mrs. F . .I. Stua rt , B.Sc . 
Experimenta l Officer- Mrs. K. A. S. Vita ls, B.Sc., 

M.A. 
Experimenta l Officer-B. H. Wall , B.Eng. 

Electro11 Microscope 

Research Scientist-D. J. Goodchild, B.Sc.Agr. 
(Hons.), M.A. , Ph .D. 

Plant Physiology 

Senior Principa l Resea rch Scie nti st- L. T. Eva ns, 
B.Sc., M.Agr.Sc., D.Phil. (S ection Chairman) 

Senior Principa l Resea rch Scienti st- R. F. 
Williams, D.Sc. 

Principal Resea rch Scientist - L. A. T. Ball a rd , 
M.A., M.Agr.Sc., Ph.D. 
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Principal Researc h Sc ienti st- N. P. Kelford, 
M.Sc., Ph .D. 

Princ ipa l Research Scientist-A. 1-1 . G. C. Rij ven, 
B.Sc., Ph .D. 

Senior Resea rch Scientist-0. H. Caso, D .Sc. 
Senior Resea rch Scient ist-J . D . H esketh, M.Sc., 

Ph.D. 
Seni or Resea rch Sc ienti st-J . A. Zwa r, M.Ag. 

Sc., Ph .D. 
Experimenta l Officer- Miss A. E. Grant Lipp, 

M.Sc. 

Contro lled En vironment R esearch Laboratories 
(Ceres) 

Senior Principal Research Scient ist- L. T . E,·ans. 
B.Sc., M.Agr.Sc., D.Phil. (O.!ficer-in-C/111rgl'l 

Research Sc ientist- I. F. Wardlaw, H.Agr.Sc .. 
Ph .D. 

Experiment a l Officer- R. W. Kin g, H.Sc. Ag r. 
Experiment a l Officer-E. O' Ne ill , A.M. l. Mech.L 

(Lone! .), A.M. l. E.(Aust.) 

Ecology 

Principal Resea rc h Scientist- C. W. E. Moore, 
M.Agr. Sc. (Sl'Clion C /111im111n) 

Princ ipal Research Sc ienti st- A. B. Costin , B.Sc. 
/\g r.( I-I ons. ). D.Sc. 

Senio r Resca r·ch Scicnt is t- W. D. Andrew, 
M.Agr-.Sc. (st'cw11ll'd to F. A .0.) 

Resea r·ch Scien tist - I-I. Doing, D.A gr.Sc., Ph .D. 
Resea rch Sc ie nti st - P. W. Michael, H.Ag.Sc. 

(I-Ions.), Ph.D. 
J:xpcr irnental Ollicc r- Miss M.D. Ba rrow, B.Sc., 

( i-lllns. ), Dip.Eel . 
Ex peri menta l Officer- Miss Y . .I . Hull , B.Sc . 

(Hons.) 
Expe riment a l Officer-E. W. Pook, M.Sc.( l-l o ns.) 
Experi men tal O ffice r- J. D. Will iams, D.D.A . 

Agric11lt11ral Physics 

Chief Resea rch Scientist (Assis tant Chief)- J. R. 
Philip, B. C.E., D.Sc. (Sec/ion Leader) 

Princ ipa l Resea rch Scientist- T. Talsma , lr.Agr., 
Dr.Agr.Sc., Ph.D. 

Principal Resea rch Scient is t- J . Warren Wilso n, 
M.A., D.Phil. 

Seni or Resea rch Scientist-E. F. Brad ley, B.Sc. 
( I-I ons.), Ph .D. 

Senior Resea rch Scient ist-0. T. Denmeacl , 
B.Agr.Sc.(l-lo ns.), Ph .D. 

Research Sc ient ist-A . J . Peck, B.Sc.( l-l o ns.), 
Ph .D. 

Experi menta l Officer-B. D . Milla r, B.Sc.Agr. 
Experimental Officer- R. M. Rabbidge, Dip . 

App.Phys. 

Grassland Agrono m y 

Senior Resea rch Scientist- M. Freer, B.Agr.Sc. 
(I-Ions.) , Ph .D. (Sec /ion Chairman) 

Research Scientis t- J . B. Coombe, M .Agr.Sc., 
Ph .D. 

Research Scientist-R. W. Snayclon , B.Agr.Sc. 
(Hons.), Ph.D. 

Resea rch Fellow-G . S. Kennedy, B.Ag.Sc. 
(Hons.), Ph .D. 

Experimenta l Officer-D. Bennett, B.Sc.(Agric.) 
(I-Ions.) 

Experimenta l Officer- K. R. Chri stia n, B.Sc. 
Experimental Officer- D. B. Jones, B.Agr.Sc. 
Experimenta l Officer- G. T. McK in ney. B.Rur.Sc. 

Ginn inderra Experi111c11t Station . .4.C.T. 
Experime ntal Ollicn R .. 1. 1 l ulL"h ings. D.D.A. 

A l Waggo ·I r;n c11//lu 11/ l< e1, ·rll'ch !11sti111te (New 
50111/i II 'u/, ·1 /), p 111 t111 <'11t o/ .·i(>ric11l111rC') 

Gc· 111 1 1i(·, 

RL''L'.tr,·h s,·\L"ll lr, 1 " I l<lc'll, M.Sc., Ph.D. 

.·I t l< c·1..,•1111 11 d / 11 / 11 11 clf 1111 , lnniclo/c, N.S. W. 

Sl·111,1r i{L"""""h Scient ist- R. L. Davidso n, 
ll.Sc .I 11 1111' . l. Ph .D. 

I ' l'LTi rncnt a l Oflicer-J. R. Wisema n, B.Sc. 

, 11 11 ·a.1tc' Poinl (Kosciusko S!a/ e Park) 

Alriine Ecology 

Experimen ta l Officer- D. J . Wimbush, B.Sc. 

Al Riverina Labora/ory, D e11iliq11i11 , N.S. W. 

Adm inistrative Officer- R. A . Riches 

Pas111re !n ves1iga1io11s 

Senior Resea rch Scienti st- J . L. Da vidso n, M .Ag. 
Sc., Ph.D. 

Resea rch Scienti st- J . 1-1 . Leigh, B.Sc.(l-lons.), 
Ph .D. 

Resea rch Scie nt is t- A. J . Ri xon, B.Sc.Agr., Ph .D. 
Resea rch Scienti st- R. 1-1. Seclg ley, M.Ag.Sc . 
Resea rch Scienti st- A. G. D. Wilso n, B.Agr.Sc. 

( I-Ions.), Ph .D. 
Experimental Officer- B. J . Bridge, B.Sc .Agr. 

( I-I ons.) 
Experimental Officer- Miss Y. E. Rogers, B.A. 

(I-Ions.) 
Experimenta l Officer- D. J . To ngway, Dip. 

App.Chem. 
Experimenta l Officer- G. J . Tupper, B.Agr.Sc., 

Dip .Eel . 

Al Wes/em A usrralian Regional L aboralory, Perlh 

Pas/ure l11vestigalio11s 

Senior Resea rch Sc ientist-G . W. A rn o ld , 
M.Sc.Agr., Ph .D. (Officer- i11-Clw rge) 

Senior Principal Research Scientist - R. C. 
Rossiter, M .Sc.(Agric.) , D.Sc.(Agric.) 

Principa l Resea rch Scientist- P. G . Ozanne, 
B.Sc.(Agric.) 

Senior Research Scient ist-E. T. Bailey, M.Sc. 
Senior Resea rch Scientist-N. J. Barrow, M.Agr. 

Sc., Ph .D. 
Sen ior Research Sc ien tist-A. B. Beck , D.Sc. 
Senior Resea rch Sc ientist-E. F. Biddisco mbe, 

M .Sc.(Agric.) 
Senior Resea rch Scienti st- A. W. Humphries, 

B.Sc.(Agric.)(1-1 o ns.) 
Senior Research Scientist- I-I . Ll oyd D avies, 

B.Sc.(Agric.)( l-l o ns.), Ph .D . 
Senior Research Scientist-E. R. Watso n, M.D.A., 

M .Sc.(Agric.) 
Research Scientist-E. A. N . Gree nwood, D.D.A. , 

B.Agr.Sc., Ph .D. 
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Resea rch Scienti st- F. J. Roberts, B.Sc.(Agric.) 
(Hons.), Ph.D. 

Ex perimenta l Officer- P. Farrington, B.Agr.Sc., 
Dip.Ed . 

Ex perimenta l Officer- D . J. Kirton, B.Sc .(Agric.) 
Ex perimenta l Officer- P. Lapins, Dip.Agronom., 

M.Agric.Sc. 
Experimenta l Officer- T. C. Shaw, B.Sc. 
Ex perimenta l Officer-G. B. Tayl o r, B.Sc.Agr. 
Experimenta l Officer- Z. V. Titmanis, Dip .Chem. 

A t University of Queensland 

R ain Forest Ecology 

Principa l Resea rch Scienti st- L. J . Webb. M.Sc . 
(Hons.), Ph.D. 

At Cunning/iam Laboratory , Brisbane 

Plant Introduction 

Research Scientist- R. J. Willia ms, M.Sc. 
Ex perimenta l Officer- R. W. Stri ckland. M.Sc. 

(Agric.) 

A t Pastoral Researc/i Lahoratory , To 1rns1•i//e 

Research Scienti st- R. L. Burt , B.Sc.( Hons.), 
Ph .D. 

At Tas1nanian Regional Laboratory, H obart 

Fr11ir fnresrig{//ions 

Sen ior Princ ipal Resea rch Scienti st- D. Martin , 
D. Sc. ( Offi cer-in-Cli arge) 

Research Sc ienti st- T. L. Lew is, M.Sc., Ph.D. 
Ex perimenta l Officer- J. Cerny, Dr.Tech .Sc., 

M.Sc. 

At Unirersity of" M elbourne 

!vlineral Nutrition In vestigations 

Principa l Resea rch Scientist- L. H. P. Jones, 
B.Agr. Sc., Ph.D. 

Experimenta l Officer- K. A. Handrec k, B.Sc. 

A t Tobacco Rescarc/i Institute, Mareeba, Q/d. 

Principal Resea rch Scienti st- W. .I. Lovett , 
M.A gr.Sc. (Office r-in-Clwrge) 

Administrati ve Officer- R. Orchard, A.A.S.A. 
Resea rch Scientist- J . M. Hopkinson, B.Agr.Sc. 

(Hons.), Ph.D. 
Experimenta l Officer- R. H. Crock ford , 

A.R.M.T.C. 
Experimenta l Officer- Miss R. V. Hann am, B.Sc. 
Experimenta l Officer-A. D. Johnson , B.Sc. 
Experimenta l Officer- H. Wuttke, D .Agr. 

Baas Becking Geobio/ogica/ Laboratory 

Principal Research Scientist- P. A. Trudinger, 
B.Sc.( Hons.), Ph .D. 

Resea rch Scientist- W. R. Sadler, M.Sc., Ph.D. 

DIVISION OF PROTEIN CHEMISTRY 

S ee Wool Research La boratories 

DIVISION OF RADIOPHYSICS 

H eadquarters : Uni versity Grounds, S ydney 

Administration 

Chief- E. G . Bowe n, 
F.A.A. 

C. B.E., M.Sc., Ph .D., 

Assistant to Chief- A . .I . Hi ggs . R.Sc.( Ho ns.) 
Administra ti ve Officer . G . Sedd on 

Cloud and Rain !'Ii nics 
Seni o r Princ1p"I Rc·"·" rch Sc1cnt ist- E. K. Bi gg, 

M.Sc-. l' h.1) 
Scni11r l' r111 c·11'.il Rc·,c.1 rc·h Scic nti st- J. Wa rner, 

ll .Sc ll I 
l'r1 11c11'.1l l{c·,c·.1r·c·h Sc·rc· n1" 1 S. C. Mossop, M.Sc., 

ll .1' 1111 
Sc·f\1<'1 Rc·,c-.1rch Sc·1cn1 is t- E. E. Ad derley, B.Sc. 
Sc· nr<1r l{c·,c-.11·ch Sc· 1c nti st- J. W. Telfo rd , B.Sc. 

i ll 111 h . I 
l{cw" rch Sc1c11t1 st- J. L. Brownsco mbe, Ph.D. 
Rc,c;11 ch Sc ientist- A. Ono, M.Sc. 
lc.x pcrimc:n ta l Officer- A. D. Dunca n, B.Sc. 

L.rperimenta/ Cloud-seeding 
Senior Principa l Resea rch Scienti st- E. J. Smith, 

M.B.E., B.Sc.(Eng.)(Hons.) 
Officer-in-Charge, Cloud-,eed ing O pera tions­

F. D. Bethwa ite 
Experimenta l Officer-K. J. Heffernan 
Experimenta l Officer- Miss P. F. Riches, B.Sc. 

Galactic Radio Astronomy 
Chief Resea rch Scienti st- J. G. Bolto n, B.A. 

( Hons.), F.A.A. 
Senior Principa l Resea rch Scientist- B. F. Coo per, 

B.Sc.( Hons.), B.E. 
Seni or Principa l Research Scienti st- F . .I . K err , 

M.A., D.Sc. 
Principal Resea rch Scienti st- F. F. Ga rd ner, B.Sc., 

B.E., Ph .D. 
Principa l Resea rch Scienti st- R. X. McGee, B.Sc. 

(Hons.) 
Principa l Resea rch Scient is t- J. A. Roberts, 

M.Sc., Ph .D. 
Princi pa l Resea rch Scienti st- B. J . Robinson, 

M.Sc., Ph .D. 
Seni or Research Scientist- J. V. Hindm an 
Seni or Resea rch Scienti st- D. S. Mathewso n, 

M.Sc., Ph .D. 
Senior Resea rch Scienti st- Y. Radhakri shn an, 

B.Sc.( Hons.) 
Resea rch Scientist-R . W. Cla rke, M.A., Ph .D. 
Research Scien tist- E. R. Hill , M.Sc. 
Resea rch Scientist- M. M. K omesaroff, B.Sc. 

(Hons.) 
Research Scientist- D. Morri s, B.Sc.( Hons.), 

Ph .D. 
Experimenta l Officer-R . A. Ba tchelor, B.E.E. 
Experimental Officer- J. W. Brooks, B.Sc.(Tech.) 
Experimenta l Officer- D. K . Milne, B.Sc.( Hons.) 
Experimental Officer-J . D. Murray, B.Sc.(Eng. ) 
Experimenta l Officer-M. W. Sincla ir, Dip!. 

Rad.Eng. 
Experimental Officer-F. G. Tonking, A.S.T.C. 
Ex perimenta l Officer-G. A. Wells, A.S.T.C. 

Solar Radio Astronomy 

Chief Resea rch Scientist-J. P. Wild , M.A., Sc. D., 
F.A.A. 

Senio r Principa l Research Scienti st- J . H. Pid­
dington, M.Sc., B.E., Ph .D., F.A. A. 
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Principal Research Sc ientist-K. V. Sheridan, 
B.A. , B.Sc. 

Principal Research Scientist-S. F. Smerd, D.Sc. 
Senior Research Scienti s t- N. R. Labrum, B.Sc. 

(Hons.) 
Senior Research Scientist-S. Suzuki, D.Sc. 
Resea rch Scientist- D. J. McLean, Dr.es Sc. 
Experimenta l Officer-L. H. Binskin, B.Sc.(Tech.) 
Experimental Officer- G. A. Chandler, M .E. 
Experimenta l Officer- T. W. Cole, B.E.(Hons.) 
Experimental Officer-N. Fourikis, A.R.M.l.T. 
Experimental Officer-R. T. Stewart, B.Sc.( Hons.) 

Aerial Development 

Senior Principal Resea rch Scientist-H. C. 
Minnett , B.Sc. , B.E. 

Senior Research Sc ient ist-D. E. Yabsley, B.Sc ., 
B.E. 

Resea rch Scientis t- B. M. Thomas, B.E., M.Eng. 
Sc., Ph .D. 

Research Scientist- T. B. Vu, B. E.(Hons.) 
Experimental Officer- K. R. McAlister, A.S.T.C. 

Computer Developrnc 111 

Principal Research Scient ist - M. Beard, B.Sc., 
M.E. 

Research Scientist - A. W. L. Carter, B.Sc.(Hons .) 
Expe rimenta l Officc r- P. T. Hedges, A .S.T.C. 
Exper imental Officc r- P. Hrebeniuk, A.S.T.C. 
Experimental Officer- M.W.Willing, A.R.M.T.C. 
Scien tific Serv ices omcer- P. Mulhall, B.Sc. 

Radio As1ro110111y Oh.1·e1..-atory, Parkes, N.S. W. 

Senio r Research Scie ntist-D. J. Cole, .B.E. 
(E lec.J 

Senio r Resea rch Scientist-G. A. Day 
Research Scientist-J. B. Whiteoak , B.Sc., Ph .D. 
Experimenta l Officer- P. R. Crosthwaite, B. E. 

(Elec .), A.G.lnst.Tech . 
Ex perimental Officer- A. J. Shimmins, M. E. 

(Elec.J , B.Com. 

S olar Radio Obserrntory, Culgoora, N.S. W. 

Experimental Officer- W. J. Payten, A.S.T.C. 

Overseas 

Senior Research Scienti st- 0. B. Slee, B.Sc. 
Senior Researc h Sc ientist-J . A. Warburton, M.Sc. 

SOIL MECHANICS SECTION 

Headquarters: Colema11 Parade, Syndal, Vic. 

Officer-in-Charge-G. D. Aitchison, M.E., Ph .D . 
Scientific Assistant to the Officer-in-Charge-

J . D. Dover, A .S.T.C. 
Administrative Officer-K. T. Wenham 
Librarian-Miss J. Robinson, B.A. 
Principal Resea rc h Scientist-0. G. Ingles, B.A., 

M.Sc. 
Principal Researc h Scientist-P. L. Newland, 

B.Sc. 
Senior Research Scientist-K. Grant, B.Sc.( Hons.) 
Senior Research Scientist-D. Lafeber, D.Sc. 
Senior Research Scientist-C. C. Wood, B.Sc., 

B.E., Ph.D., D.l.C. 
Experimental Officer-J. G. Lang, Dip .Civil Eng. 

Experimental Officer-B. G. Richards, B.E. 
(Hons.) 

Experimenta l Officer- D. R. \Vi ll oughby, B.Sc. 
(Hons.) 

Engineer-Y. L. Chan. /\ . ll .T .C. 

DI\ JSJO'\ <H S O JJ.S 

H ead11111ffl <'n II 011. · /(. ,, , , /. «!"" 0.111w11d, S.A. 

Ad111i11is1ru111111 

C hid l• ll.1ll'"''rth. Ph.D ., D.Sc. 
Assist;1nt Ch1d I . .I Ma r·s hal l, M .Ag. Sc., Ph .D. 
Admini, trati\c Otlic·cr - F. W. Blanksby 
Li hrM i;rn I' . 1-1 . Dawe , A.LA.A. (on second-

111<·111 w 1-fl'ud Ojjice, M elbourne) 
Acting Librarian-Mrs. P. M. Rogers 
Translator-D. R. Eddy, B.Sc. 

Soil Survey and Pedology S ection 

Senior Principal Research Scientist-C. G . 
Stephens, D.Sc. 

Principal Research Scientist-G. Blackburn , 
B.Agr.Sc. 

Principal Research Scientist-R . W. Jessup, M.Sc. 
Principal Research Scientist-K. H. Northcote, 

B.Agr.Sc. 
Senior Research Scientist- W. T. Ward, M.Sc. (at 

Melbourne) 

Soil Chemistry Section 

Principal Research Scientist-M. Raupach , M.Sc. 
Senior Research Scientist- H . C. T. Stace, M.Sc. 
Senior Research Scientist-K. G . Tiller, M.Sc., 

Ph.D. 
Senior Research Scient ist- B. M. Tucker, B.A. , 

M.Sc. 
Research Scientist- A. W. Fordham , M.Sc., 

D.Phil. 
Experimenta l Officer- R. D. Bond , B.Tec h., 

A.S .A.S.M. 
Experimental Officer- B. Cartwright , B.Sc. 
Experimental Officer- M. P. C. de Vries (l.i .) 
Experimental Officer- P. S. Muecke, B.Sc.( 1-l ons. ), 

Ph.D. 
Scientific Services Officer-A. R. P. Clarke, 

B.Tech., A.S.A.S. M. 

Soil Zoology Section 

Principal Research Scientist-K. E. Lee, D.Sc. 
Research Scientist-T. W. Wood, B.Sc., Ph.D. 

Soil Physics Section 

Chief Research Scientist- T. J. Marshall , M.Ag. 
Sc., Ph.D. 

Principal Research Scientist- W. W. Emerson, 
B.A. , Ph .D. 

Principal Research Scientist-E. L. G reacen, B.Sc. 
Agr., Ph.D. 

Principal Research Scientist- J. W. Holmes, 
M.Sc. 

Senior Research Scientist- C. G . Gurr, B.Sc. 
Research Scientist-J . S. Co lville, M.Sc. 
Research Scientist-D. A. Farre ll , B.C.E. , Ph.D. 
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Soil Microbiology S ec/ion 

Senior Principal Research Scientist- R. J. Swaby, 
M.Sc., M.Agr.Sc., Ph.D. 

Principal Research Scientist-A. D . Rovira, B.Agr. 
Sc., Ph .D. 

Senior Resea rch Scientist-G. D. Bowen, M.Sc. 
Senior Research Scientist- J. R. Harris, M.Sc. 
Senior Research Scientist-J . N. Ladd, M.Sc., 

Ph .D . 
Research Scientist- R. W. L. Kimber, B.Sc. 

(Hons.) , Ph.D. 
Research Scientist- Miss B. M. McDouga ll , 

M.Sc., Ph.D. 
Experimental Officer - P. G. Brisbane, B.Sc. 

(Agric.) 
Experimental Officer- J. H. A. Butler, 13.Sc. 

(o verseas) 
Experimental Officer- R. B. Jackson , M.Sc. 
Experimenta l Officer-E. H. Ridge . B.Sc., 

A.A.S.A. 
Experimenta l Officer-C. Theodorou , B.Agr.Sc. 
Experimenta l Officer- Miss M. Vitolins, 13.Sc. 

(Hons.) 
Research Assoc iate- T. B. Paltridge, B.Sc. 

Mineralogy Sect ion 

Senior Princ ipal Research Scienlist- K. Norrish, 
M.Sc. , Ph . 11. 

Princ ipal Research Scicntist - J. T. Hutton, B.Sc. , 
A.S.A.S. M. 

Princ ipal Research Scientist - A. C. Oertel, D.Sc. 
Principal Research Scicntist - E. W. Radoslovich , 

M.Sc., Ph.D. 
Research Scicntist- T. Kato, M.Sc., Ph .D. 
Research Scicntist-C. B. Wells, M.Ag.Sc. 
Experimenta l Officer- J . B. Giles, B.Sc. 
Experimental Officer-Miss L. B. MacCormac, 

B.Sc. 
Experimental Officer-R. M. McKenzie, B.Tech ., 

A.S.A.S.M. 
Experimental Officer- T. R. Sweatman, M.Sc. 

(overseas) 
Experimental Officer- R. M. Taylor, M.Sc. 

At Brisbane 

Soil Survey and Pedology Sec/ion 

Principal Research Scientist-G . D. Hubble, 
B.Ag.Sc. 

Senior Research Scientist- G. G . Beckmann, 
M.Sc., Ph .D. 

Experimenta l Officer-C. H. Thompson, Q.D.A. 

Soil Physics Section 

Senior Research Scientist-W. Arndt , M.Agr.Sc. 
Senior Research Scientist-G. B. Stirk, B.Sc. 
Experimental Officer-R. E. Prebble, B.Sc. 

Soil Chemislry S ection 

Senior Principal Research Scientist-A. E. Martin, 
D.Agr.Sc. 

Senior Research Scientist-R. S. Beckwith , B.Sc. 
(Hons.) (extended leave) 

Experimental Officer-I. F. Fergus, B.Sc. 
Experimental Officer-I. P. Little, B.Sc.Agr. 
Experimental Officer- R. Reeve, Dip. Ind.Chem. 
Experimental Officer- P. J. Ross, B.Sc. 

Soil Microbiology Sec/ion 

Senior Research Scienti st- A. W. Moo 1·c , M.Sc., 
Ph.D. 

At Canberra 

Soil Survey tlltd />c ·ilolot.' 1 .\ 1 ·c11111l 

Senior Pri llCll'" I R ,.,,." r,· h Sc·1cn I 1' l 13 . E. Butler, 
B.Sc·.( , \ !!l" l<.C I 

Scni"r R c·~ , .. 11·,·h S,·1cn11,1 I) . C. van Dijk , Ing. 
/\gr . I l .S,· 

Scni " r Rc,c. 11·,h s ,·1,· 11 1"1 W . H. Litchfield, B.Sc. 
!\ gr 

Seninr Rc"c·;i r,·h Sc·1c1111 s1- J. Loveday, M.Ag.Sc., 
l'h. D . 

Scnill1· Rnc;irch Scientist-P. H . Wa lker , 
M.Sc .Agr .. Ph.D. 

Soil Chemistry 

Senior Research Sci e ntist - .1 . D. Col we ll, 
B.Sc.Agr.(Hons.), Ph.D. 

Experimenta l Officer-J. D. Donnelly, .B.Sc. 
Scientific Services Officer-H. J . Beatty, Dip.Ind. 

Chem. 

Soil Physics Sec/ion 

Senior Research Scientist- A. V. Blackmo re, 
M.Sc., Ph.D. (at Griffith) 

Senior Research Scienti st- D. S. Mcint yre, M.Sc., 
Ph.D. 

Experimental Officer- Mrs. V. Elder, A.R.M. l.T. 
Experimenta l Officer- D. R. Sca tter, B.Sc.Agr. 

(01•erseas) 

Soil Micropedology Section 

Senior Principal Research Scientisl- R. Brewe r, 
D.Sc. 

Senior Resea rch Scientist- J. R. Sleeman , B.Agr. 
Sc. 

Experimental Officer-Miss M. P. Green, B.Sc. 

Al Hobart 

Soil Survey and Pedology Section 

Principal Research Scientist- K. D. Nicolls, B.Agr. 
Sc., B.Sc. 

Soil Chemistry Section 

Experimenta l Officer- A. M. Graley, B.Sc. 
Experimenta l Officer- J. L. Honeysett , B.Sc., 

A.H.T.C. 

Al Perth 

Soil Survey and Pedology Sec/ion 

Principal Research Scientist- M. J. Mulcahy, 
B.Sc., Ph .D. 

Senior Research Scientist-E. Bettenay, M.Sc. 
(Agric.) 

Senior Research Scienlist- H. M. Church ward, 
M.Sc.Agr. 

Senior Research Scientist- W. M. McArthur, 
M.Sc . 

Research Scientist- G. M. Dimmack , B.Sc. 
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Soil Chemistry Section 

Resea rch Scientist-J. Keay, B.Sc., Ph.D. 
Experimenta l Officer-F. J. Hingston, M.Sc. 
Experimen tal Officer-A. G. Turton, B.Sc. 

Soil Physics Section 

Experimenta l Officer- D. R. Williamson, B.Sc. 
Agr. 

At To1vns ville 

Soil Suney and Pedology S ection 

Senior Research Scientist- R. F. Isbell, M.Sc. 

Soil Chemistry Section 

Resea rch Scientist- B. J. Crack , M.S. 

SUGAR RESEARCH LABORATORY 

See Chem ical Research Laboratories 

TASMANIAN REGIONAL LABORATORY 

Headquarters: Stowell Are1111<', Hobart 

The serriccs of this office are co111111on to Divisions 
and SC'C tio11s repn·se111ed in Tasmania 

Officer-in-Charge- D. Martin , D.Sc. 
Administrative Officer- M. H. F. Bennett, 

A.A.S.A. 

DIVISION OF TEXTILE INDUSTRY 

See Wool Resea rch Laborator ies 

DIVISION OF TEXTILE PHYSICS 

See Wool Research Laboratories 

DIVISION OF TRIBOPHYSICS 

Headquarters: University of Melboume, Park ville, 
Vic. 

Chief- W. Boas, M.Sc., D.lng., F.A.A . 
Adm inistrative Officer-W. A. Daunt 
Librarian- Miss G. M. Grace 
Senior Principal Research Scientist- L. M. Clare­

brough , B.Met.E., M.Eng.Sc., Ph.D. 
Senior Principal Research Scientist-A. K . Head, 

B.A.( Hons.), Ph.D. , D .Sc. 
Senior Principal Research Sc ientist- A. J. W. 

Moore, B.Sc. , Ph.D. 
Principal Research Scientist-D. Michell, B.E. E. , 

A.B.T.C. 
Principal Research Scientist- J. F. Nicholas, B.A. 

(Hons.), B.Sc. 
Principal Research Scientist- G. J. Ogilvie, 

B.Met.E., M.Eng.Sc., Ph .D. 
Principal Research Scientist- J. V. Sanders, B.Sc. 

(Hons.), Ph .D. 
Principal Research Scientist-G. W. West, B.E.E., 

B.Sc. 

Senior Research Scientist-A. J. Davi s. B.Eng. 
Senior Resea rch Scientist- M. H. Lorello . B. Met. 

(Hons.) 
Senior Research Scien ti st .I . . ·\ Sp in ~ . M.Sc . 
Research Scientist - .! . Ci ,\l l1'rL'"· 1\1 .Sc 
Research Scienti st /\ 1 r' I ·\ ll rncL'. ll .Sc. 

(Hons.), Ph.D 
Resea rch Scicn11,1 I' I \11111hk. ll Sc.1 I l"ns.), 

Ph.D. 
Resea rch Scic11 11,1 
Researc h Sc1c11 11'1 

Ph .D. 
Research Sc1c1111,1 
Resc;1rch Scicnl1'1 

Ph .D. 

I ·"'" '" · ll s,-. l' h.D. 
I' I l \k r,·n . ll.Sc . (Hons .), 

\ . . 1. \ J,11·1" 11 . ll .Sc., Ph.D. 
I' . \ I R1il11n son, B.Sc .(Hons.), 

Rese;in:h Scienti st 1-1 . G. Scott, M.A. , Ph.D. 
Experimental Olliccr- R. J. Esdai le, B.Sc. 
Experimental Ollicer- H. Jaeger, A.R .A.C. L. 
Exper imenta l Officer-G. R. Perger, F.R.M.T.C. 
Experime nta l Officer- R. G . Sherwood, 

A.R.M.T.C. 
Experimenta l Officer- A. P. Smith, A. R. M. l.T. 
Experimenta l Officer- A. J. White, A.R.M.T.C. 

DIVISfON OF TROPICAL PASTURES 

Headquarters: Cunningham Laboratory, St. Lucia , 
Qld. 

At Cunningham Laboratory, Brisbane 

A dminist rat ion 

Chief- J. Griffi ths Davies, B.Sc.(Hons.), Ph.D., 
D.Sc. 

Assistant Chief-E. M. Hutton, B.Ag.Sc., D.Sc. 
Laboratory Secretary-A. G. Ey les, B.Sc.(Agric.) 
Administrative Officer- D. B. Thomas 
Librar ian-Miss K. M. O'Brien 

Agros1ology 

Chief-J. Griffiths D av ies, B.Sc.( Hons.) , Ph.D. , 
D.Sc. 

Senior Principal Research Scientist- W. W. Bryan, 
M.Agr.Sc. 

Principa l Research Scientist- J. E. Coald rake, 
M.Sc. 

Principal Research Scientist- R. Roe, B.Sc. 
(Agric.) 

Principa l Research Scientist- N. H. Sha w, B.Agr. 
Sc.( Hons.) 

Senior Research Scientist-R. J. Jones, B.Sc. 
(Agric.)(Hons.), D.T.A.(Trin.) 

Senior Research Scientist-J . S. Russell , B.Ag.Sc., 
M.Sc., Ph.D. 

Research Scientist- R. L. Hall, B.Sc. (Agric.), 
Ph.D. 

Research Scientist-R . I. Ham ilton, B.Sc.(Agr.), 
Ph.D. 

Research Scientist-L. 't Mannetje, Tr. 
Experimental Officer-T. R. Evans, B.Sc.(Agr ic.). 

D.T.A.(Trin.) 
Experimenl a l Officer- R. M. Jones. B.Agr.Sc., 

M.Sc. 
Experimenta l Officer- M. C. Recs. 13.Agr. 
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Plant Breeding and Genetics 

Chief Resea rch Scientist-E. M. Hutton, B.Ag.Sc., 
D.Sc. 

Senior Resea rch Scientist-A. J. Pritchard, B.Sc. 
(Hons.) , D.T.A.(Trin.), Ph .D. 

Resea rch Scientist-R. A. Bray, B.Agr.Sc., Ph .D. 
Resea rch Scientist- D. E. Byth, M.Agr.Sc., Ph.D. 
Resea rch Scientist- J. B. Hacker, B.Sc .(Agric.) 

(Ho ns.), Ph.D. 
Experimenta l Officer- S. G. Gray, M.Sc.Agr. 

Plaut Nutrit ion and Soil Fertility 
Principal Research Scientist-C. S. Andrew, 

M.Agr.Sc. 
Senio r Research Scientist-E. F. Henzel! , B.Agr. 

Sc.(Hons.) , D .Phil. 
Resea rch Scien tist- R. E. Whi te, B.Agr.Sc ., 

D.Phil. 
Experi menta l Officer- I. Vallis, B.Agr.Sc.( Ho ns.) 

Plaut Physio logy 
Principal Research Scien ti st- C. T . Ga tes, M.Sc . 

(Agric. ) 
Research Scient ist - P. C. Whitema n, M .Agr.Sc. 

(Hons.), Ph .D. 
Resea rch Scicnti st- J. R. Wilson, M.Sc.Agr., 

Ph .D. 

Pia/I/ Che111is rry 
Seni o r Research Scicntist- M. P. Hegarty, M.Sc., 

Ph .D. 
Resea rch Scientist - C. W. Ford, B.Sc.( Hons.), 

Ph.D. 
Experimenta l Officer- R. D. Cou rt , B.Sc. 
Experimental Officer-M. F. Robins, B.Sc . 

(Agric.) 

Ecology 
Principal Resea rch Scientist- J. E. Coa ldrake, 

M.Sc. 
Research Scientist-J. C. Tothill , B.Agr.Sc., Ph.D. 

Woodland Ecology 
Senior Resea rch Fellow-R. M. Moore, D .Sc.Agr. 
Experimental Officer-J . Robertson, Q.D.A. 

Leg11111e Bacteriology 
Senior Principal Resea rch Scientist-D. 0 . Norris, 

D.Sc.(Agric.) 

Fodder Conservation 
Exper ime nta l Officer - V. R. Catchpoole, 

B.Agr.Sc.(Hons.), M.Sc. 

At Cooper Laboratory, La wes 

Pasture Evaluation a11d A nimal N utrition 
Senior Research Scientist-R. Milford, B.Agr.Sc. 

(Hons.), Ph .D. 
Senior Research Sc ientist-D. J . Minson, B.Agr. 

Sc.( Hons.), Ph.D. 
Experimental Officer-M. N. Mcleod, B.Sc. 

Agrostology 
Senior Research Scientist-C. A. Smith, M.Agr. 

Sc. 
Experimental Officer-M . J. Russe ll , B.Sc.(Agric.), 

D .T.A.(Trin.) 

At Pastoral Research Laboratory, Townsrille 

Administration 

Officer-in-Charge-L. A. Fd ) c. M Ag r .S,·. 
Libra rian-Mrs. J. Ton n111r. IL \ . 
Administrative OITiccr < i <, \\ r 11L·, 

Agrosto/ogy 

Seni or Rcscaro.:h S,-,L·11 11, t 
Resea rch ScrL·11 11, 1 I ' 

Ph .D. 

-\ I Lhc . M.Agr.Sc. 
l1 1ll .1 rd. ll .So.: .(Hons.), 

Resea rch ScrL·ntr,1 R I \kt ' " ' :111. l:l.Sc., Ph .D. 
Ex pc riment:rl Olliccr I ) I C 1111eron , B.Agr.Sc. 

( Hons.I 

Plan/ Nurr irion 

Research Scicnt ist- R. K. Jones, B.Agr.Sc. 
(Hons.), Ph .D. 

Pasrure Evaluat ion 

Research Scienti st- M. J. Pl ay ne, M .Agr.Sc., 
Ph .D. 

At " La11sdo w11" Pasture Research S tation, Woodstock 

Experimental Officer- J. B. Ritson, B.Agr.Sc. 

UPPER ATMOSPHERE SECTION 

Headquarters: Carrington Road, Camden, N.S. W. 

Officer-in-Charge- D . F. Martyn , Ph .D., D .Sc., 
F.A.A., F.R.S. 

Principal Resea rch Scientist- £. B. Armstrong, 
B.Sc., Ph .D. 

Senior Research Scientist-R. A. Duncan, D.Sc. 
Experimental Officer- D. G. Cartwright, B.Sc. 

(Hons.) 
Experimental Officer- R. A. Cha llinor, Ph.D. 
Experimental Officer- K. Yano, B.Sc. 

WESTERN AUSTRALIAN REGIONAL 
LABORATORY 

Headquarters: University Grounds, Ned/ands, W.A. 

The services of this office are common to Divisions 
and Sections represented i11 Western Australia 

Officer-in-Charge- M. J. Mulcahy, B.Sc. , Ph .D. 
Administrat ive Officer- J. P. Brophy 

WHEAT RESEARCH UNIT 

Headquarters : Epping Road, North Ryde, N.S. W. 

Officer-i n-Charge-£. E. Bond, A.R .M.T.C. 
Leader of Unit-M . V. Tracey, M.A. 
Senior Research Scientist-J. Wilson Lee, B.Sc. 

(Hons.), Ph .D. 
Senior Research Scientist-D. J. Winzo r, B.Sc. 

(Hons.), Ph .D . 
Experi mental Officer- Mrs. I. C. Barnes, B.Sc. 
Experimenta l Officer- Mrs. J. P. Loke, B.Sc. 
Experimental Officer- J. A. Ronalds, B.Sc. 
Experimental Officer- M. Woo tto n, B.Sc. ( Hons.) 

(0 11 leave) 
Experimenta l Officer- C. W. Wrigley, M.Sc. (un 

leave) 
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DlVISION OF WILDLIFE RESEARCH 

Headquarters: Barton Hig /11 vay, Canberra , A .C. T . 

Ad111i11is tratio11 

Chief-H. J. Frith , D.Sc.Agr. 
Ad ministrati ve Officer- P. E. R. Mag i, B.A. 
Librar ian- Mrs. J . F. Bland 

Marsupial Biology 

Senio r Resea rch Scientist-J . H. Ca laby, Dip. 
Appl. Chem. 

Senior Resea rch Scientist-W. E. Poole, B. Sc. 
(Hons.) 

Experimenta l Officer- P. T . Bai ley, B.Sc., Di p. 
Agric.Ent. 

Experimenta l Officer- Miss M. J. C lark, B.Sc. 
(Hons.) (on study leave) 

Experimenta l Office r- D. L. Mcintosh 

Rabbit Biology 

Princi pal Resea rch Sc ient is t- K. Myers, B.Sc. 
(Hons .) 

Senio r Research Sc ient is t- J. D. Du ns mort!, 
B. Y. Sc., Ph .D. 

Senior Resea rch Scient ist- R. Mykytowycz, 
D.Y.M. 

Research Scienti st- P. J . Full agar, B.Sc.( Hons.), 
Ph.D. 

Resea rch Scient ist- R. L. Hu ghes, B.Sc.( Hons.) 
Ex perimental Officer-K . D. Casperson, B. Sc. 

(Hons.) 
Experi menta l Officer- I. P. Parer, B.Agr. Sc. 

(Ho ns.) 
Experimental Officer-B. S. Parker, B.Sc. 

Rabbit Control 

Scienti fic Services Office r- B. V. Fennessy, B.Agr. 
Sc. 

Field Ecology 

Principa l Research Scientist-D. L. Serventy, B.Sc. 
(Hons.), Ph. D. (at Perth) 

Senior Resea rch Scientist-S. J. J. F. Davies, 
B.A .(Hons.), Ph .D. (a t Perth) 

Seni o r Research Scientist- M. G. Ridpa th, B.Sc. 
(Hons.) 

Seni o r Research Scienti st- I. C. R. Rowley, B.Agr. 
Sc. 

Resea rch Scienti st- A. E. Newso me, M.Sc. 
Resea rch Scientist-G. F. va n Tets, M.A., Ph .D. 
Experimenta l Officer- L. W. Bra ithwai te, B.Sc. 
Ex peri menta l Officer-F. N. Robinson , B.A. (a t 

Perth) 
Expe rimenta l Officer-A. K . Shi pway, B.Sc. 

(Hons. ) (at A lice S prings) 

Bird Popula tion S tudies 

Seni o r Principa l Resea rch Seientist- R. Carrick, 
B.Sc.( Hons.), Ph .D. 

Experimental Office r- Miss S. E. Ingham, B.A. 
(Hons.) 

A 11i111al Physiology 

Principal Resea rch Scientist- M. E. Griffiths, 
D.Sc. 

WOOL RESEARCH LABORATORIES 

Wool R esearch L aboratories Committee 

F. G. Lennox, D.Sc. (Chairman) 
V. D. Burgmann , B.Sc., B.E. 
M. Lipso n, B.Sc., Ph. D. 

DIVISJON OF PROTEIN CllF\11:-- 11n 

Headquarters : 343 Royal Parn.11·. /',,, /, ',/1, I ,, 

Chief- F. G . Lenn ox, D.Sc 
Assistant Chief-W . G. Crc"ihc· r. \I:-" 
Ad minis trat ive Officer- IL (i . ll1111d 
Libra rian- Mrs. J . M. l),c. ll . ·\ . 
Seni or Principa l Resca r·ch Sc·rc111 1, 1 I{ I ) ll. 

Fraser, Ph .D., D.Sc. 
Senior Principa l Research Scic111i,1 11. Lin dley, 

B.A., Ph .D. 
Principa l Research Sc icntist - J . M. Gillesp ie, 

D.Sc. (0 1•erseas ) 
Principa l Resea rch Scienti st- B. S. Harrap, M.Sc. , 

Ph. D. 
Principa l Research Scientist-M. A. Jermyn , 

M.Sc., Ph .D. 
Principa l Research Scienti st- S. J . Leach, B.Sc . 

Tec h., Ph.D . 
Principa l Resea rch Scientist- I. J . O' Donnell , 

M.Sc. 
Principa l Resea rch Scientist- T . A. Pressley, B.Sc., 

Ph.D. 
Principa l Research Scientist- W. E. Savige, M.Sc., 

Ph .D. 
Principa l Research Scientist-E. 0. P. Thompson, 

M.Sc., Di p. Eel., Ph . D. 
Principa l Resea rch Scienti st-E. F. Woods, M. Sc. 
Seni or Resea rch Scientist-A. S. Inglis, M.Sc. 
Senio r Resea rch Scientist- J . A. Maclaren, M.Sc., 

Ph .D. 
Seni or Research Scientist- T. P. Mac Rae, M.Sc. 
Seni or Resea rch Scienti st- B. Milligan, B.Sc., 

Ph .D. 
Seni or Research Scientist- J . G . Scroggie, M.Sc., 

Ph .D. 
Senior Research Scientist-F. H. C. Stewart , B.Sc. , 

Ph.D. 
Senior Research Scientist- J. F. K. Wilshire, 

B.Sc.( Hons.), Ph .D. 
Researc h Scientist- G . M. Bhatnagar, M.Sc., 

Ph .D. 
Resea rch Scienti st- M. G. Dobb, B.Sc., Ph .D. 
Research Scienti st- G . W. Eva ns, B.Sc., Ph .D. 
Research Scientist- R. Fra ter, B.Sc., Ph .D. 
Research Scientist-S. H. Lauri e, B.Sc., Ph .D. 
Resea rch Scientist-R. Ledger, B.Sc.( Hons.) , 

Ph .D. 
Resea rch Scientist-E. Suzuki, B.Eng. 
Resea rch Scientist- B . .I . Sweetman, M.Sc., Ph.D. 
Resea rch Scientist- M. A. W. Th omas, B.Sc., 

D.Phil. 
Research Scient ist- J. R. Yates, M.A., Ph. D. 
Enginee r-E. P. Lhuede, B. Mech. E. 
Scient ific Services Office r-C. Ga rrow. M. Ag.Sc ., 

B.Co m., D.P.A., A.A.S.A. 
Scienti fic Services Officer-J. P. E. Human, M.Sc., 

Ph .D. 
Experi menta l Officer- P. J . Beck, A.R.M.l.T. 
Ex perimenta l Officer- J. B. Ca ld well , B.Sc. 



204 PERSONNEL 

Experimenta l Officer- L. M. Dowling, B.Sc. 
Experimental Officer-Miss J. E. Eager, B.Sc. 
Experimental Officer- G. F. Flanagan, F. R. M .T.C. 
Experimental Officer~I. H. Leaver, B.Sc. 
Experimenta l Officer- A. B. McQuade, B.Sc. 
Experimental Officer-Mrs. C. A. Money, M.Sc. 
Experimenta l Officer- D. E. Ri ve tt, F. R. M. l.T. 
Experimental Officer- R. J. Ro wlands, B.Sc. 
Experimental Officer-C. M. Rox burgh , B.Sc., 

Ph.D. 
Experimental Officer-I. W. Stap leton , B.Sc., 

Dip.App.Chem., Ph.D. 
Experimental Officer- K . I. Wood , A .R .M.T.C. 
Experimental Officer-Miss A. F. Woodlock, 

B.Sc.( Hons.) 

DlVISlON OF TEXTILE INDUSTRY 

Headquarters: Princes Highway, Belmonr. G'ec·long. 
Vic. 

Chicf- M. Lipso n, B.Sc., Ph.D. 
Assistant Chief- G. W. Wall s, B.Sc. 
Administrat ive Officer- J. H. G. Wat son, 

A.A.S.A . 
Librarian- Miss L.A . MacGowa n 
Principal Research Scientist - .1. Dc lmenico, B.Sc ., 

Ph.D. 
Principal Research Scientist - A . .I. Farnworth, 

M. B.E., M .Sc .. A.G.lnst.Tcch .. Ph.D. (seconded 
to Australian Wool Board) 

Principal Resea rch Scientist- J. R. McPhee, B.Sc., 
D.Phil. 

Principal Resea rch Scienti st- D . S. Taylor, B.A ., 
B.Sc., Ph.D. 

Principal Resea rch Sc ientist- G. F. Wood, B.Sc., 
Ph . D. 

Senior Research Scientist- C. A. Anderson , B.Sc., 
Ph.D. 

Senior Research Sc ientist - R. E. Belin, M.Sc. 
Senior Resea rch Scientist-D. E. Henshaw, B.Sc. 
Senior Research Scientist-W. V. Morgan, B.Sc. 
Sen ior Research Scientist-V. A. Williams, B.Sc., 

Ph .D. 
Research Scientist- P. R. Brady, M.Sc., Ph .D. 
Research Sci entist-]. H. Brooks, M.Sc., Ph.D. 
Research Scienti st- J. Lappage, M.Sc., Ph .D . 
Resea rch Scientist-A. J. Pratt, M.Sc., Ph.D. 
Engineer-B. B. Beard, A.G.lnst.Tech. 
Experimental Officer- G. M. Abbott, B.Sc. 

(overseas) 
Experimental Officer- L. A. Allen, B.Sc. 
Experimental Officer-I. B. Angliss, A.G .Tnst. 

Tech. 
Experimental Officer-J. R. Cook, A.G.Tnst. 

Tech. 
Exper imenta l Officer- B. C. Ellis, A.M.C.T. 
Experimental Officer- I-I. D. Feldtman , A .G.Tnst. 

Tech. 
Experimental Officer- E. 0. Firth , G .f.Mech.E. 
Experimental Officer- G. N . Freeland, A .G .Inst. 

Tech. 
Experimental Officer- R. J. Hine, A.G. Inst.Tech. 
Experimental Officer-H . J. K atz, B.Sc. , Ph.D. 
Experimental Officer-B. 0. Lavery, Nat.Cert. in 

Mech .Eng. 
Experimental Officer- ]. D. Leeder, A .G.Inst. 

Tech. 

Experimental Officer-B. G . Parnell , G.I Mc·ch .I· 
Experimenta l Officer- D. f . A. PL1 1c'. fl s, 

(overseas) 
Experimental Officer- C. P. Prit cli.11 d \ <, I'" ' 

Tech. 
Scientific Services Office r 
Scientific Services Officer (, 

Tech. 

\I l ' r, ,, , '" Ii '., 
\\ l"'' 1 \ ( I J I 1,1 

DIVISl01' OF TL\Tll.I 1'1 I) ~I<~ 

Headquarters: JJ ~ 8/11.1 /1111.! NouJ /( 1 de . .\'.S. W. 

Chief- V. D. Burgmann. BS<.: .. B.E. 
Assistant Chief- J. G. DLrn ncs, B.Sc. 
Enginee r (Acting Dil'isicmal Secretary)- H. W. M. 

Lunney, B.Sc., B. E. 
Librarian- Mrs. Y . B. Esplin , B.Sc., Dip.Lib. 
Scnior Principal Research Scienti st- M. Feughel­

man , B.Sc., A.S.T.C. 
Principal Research Scientist- E. G. Bendit , 

B.Sc.(Eng.), M.Sc. 
Principal Research Scientist- A. R. Haly, M.Sc. 
Principa l Research Scientist-Mrs. K. R. Mak in­

son, M.A. 
Senior Research Scientist-K. Baird , M.Sc., Ph.D. 
Senior Research Scientist- I-I. G. Dav id , B.Sc., 

Dip.Ed. 
Senior Research Scientist- E. F. Denby, B.Sc., 

Ph .D., D.l.C. 
Senior Research Scientist- H. W. Holdaway, 

B.Sc., M.E. 
Senior Research Scientist-J. F. P. James, M.Sc. 
Senior Research Scientist- D. T. Liddy, B.Sc. 
Senior Research Scientist- P. Nordon , B.Sc., 

A.S.T.C., Ph.D. 
Senior Research Scientist- B. J. Rigby, M.Sc., 

A.S.T.C. 
Senior Research Scientist- I. M. Stuart , M.Sc. 
Senior Research Scientist- l. C. Watt , M.Sc., 

Ph .D. 
Research Scientist-M. W. Andrews, B.Sc ., Ph.D. 
Research Scientist-B. H. Mackay, B.Sc., D ip. 

App.Phys. 
Research Scientist-R. Postle, B.Sc., Ph.D. 
Experimental Officer-J. E. Algie, B.E., M.Sc., 

A.S.T.C. 
Experimental Officer-N. W. Bainbridge, B.Sc. 
Experimental Officer-P. G. Burton , M.Sc. 
Experimental Officer-B. M. Chapman , B.Sc. 
Experiment a I Officer- R. L. D' Arey, B.Sc .. 

A.S.T.C. . 
Experimental Officer-R. A. F. Foulds, B.Sc. 
Experimental Officer-0. Holmwood , B.Sc., B.E. 
Experimental Officer-Miss D. R. McKelvie, 

B.Sc. 
Experimental Officer-G. B. McMahon, B.Sc. 
Experimental Officer-R. K. Mann, B.Sc. 
Experimental Officer-T. W. Mitchell , A.S.T.C. 
Experimental Officer-A. McD. Richardso n, 

B.E.E. 
Experimental Officer-K. D. Sincla ir, A.S.T.C. 
Experimental Officer-L. J. Smith , A.S.T.C. 
Experimental Officer-A. E. Stearn, B.Sc. 
Experimental Officer- G. L. Stott, A.S. T.C. 
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UNATTACHED OFFICERS 

Internati ona l Scientific Expert- F. G. N icholls, 
M.Sc. (seconded to United Nations Programme 
of Technical Assistance) 

Senior Principa l Research Scientist-W. L. 
Greenhi ll , M. E. (seconded to Thailand) 

Senior Principal Resea rch Scient ist- G. 1-l. 
Munro , D.Sc. (seconded to Electrical Engineering 
Departrne111 , University of Sydney) 

Senior Principa l Research Scientist-A. J . Vasey, 
M.B.E., B.Agr.Sc. (seconded to British Common­
wealth Scientific Commit tee) 

Senior Principal Research Scientist- D. H 
Willi ams, 8.Sc.Agr., 8 .Com., Ph.D. (.1·er'!l!l.f, ·, / 
to University of Melbourn e) 

Principa l R esea rch Scientist- J. C. M Ftlrn .1c Ji,, 11 
8.Agr.Sc., M.Sc. (seconded to .411strn/1u11 II u1. 

Research Inst itute) 
Experimental Offi cer- L. 1-fci s!cr. ll S, 1 ' ·, ,. ,, .1 .' 

to Electrical Engi11 12er i11g D .·p:ll'r111 ·n r. t 11 1 ( 11u. 
of Sydney) 

Experimental Officer- T. JC . ! r-::L·,. ll ·< \ ·c; 

(011 leave) 
Experimental Officc r- W. Mulkr. ll . I . I 11111 

leave) 



Expenditure 

Contributions 

Wool Research Trust Fund 

Miscellaneous Receipt s 

Work s Projec ts (under Control of CSlRO) 

207 

219 

228 

230 

231 
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Finance 

A summary of the Organizat ion's receipts and expenditure from July I, 1965, to 
June 30, 1966, has been given on pages 6- 10. Details are given below: 

Expenditure 

SALARIES AND CONTINGENCIES'' 

INVESTIGATIONS 

ANIMA L RESEARCH L ABO RATORIES 

Gross Expe nditure 

Animal Genetics 
Gross Expenditure 
LESS Contributions from-

Wool Resea rch Trust Fund 
Meat Research Trust Account 
Spec ial Revenue Fund-"Belmont" Field Station 

"j"U.S. National Institutes of Health 

Total Contributions .. 

Net Treasury Expenditure 

Animal Health 
Gross Expenditure 
LESS Contributions from-

Wool Research Trust Fund 
Alexa nder Fraser Memorial Fund 
Dairy Produce Research Trust Account 
Ian McMaster Bequest 
Meat Research Trust Accoun t 
Merck , Sharp & Dohme (Aust.) Pty. Ltd . 

Total Contributions .. 

Net Treasury Expenditure 

$ 

329,075 
54,760 
30,062 

8,686 
----

196,470 
373 

11 ,835 
7,872 

81,906 
6,644 

- - --

$ 

----
4,2 15,041 
- - --

1,074, 159 

422,583 
----

1,243,564 

305,100 
----

$ 
1,737,663 

65 1,576 

938,464 

•The main items of expenditure under this heading are: salaries of th e admini strati ve staff at Head Oflicc, salaries 
and expenses of officers at the Liai son Oflices in London and Washington, staff and upkeep o f Sta te Comrniltccs tra ve ll ing 
expenses of Head Office staff, and genera l office expenditure. 

t Overseas o rganization. 
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Animal Physiology 

G ross Expenditure 

LESS C ontribut ions from-

Wool Research Trust Fund 
Burd ek in Bequest ( D ro ught Feeding) 
Mea t Resea rch Tru st Account 

T o ta l Contributi ons .. 

Net Treasury Expenditu re 

Nutritional Biochemistry 

Gross Expe nditure 

LESS Contributions from­

Wool Resea rch Tru st Fund 

Tota l Co ntrib uti ons . . 

Net T reasu ry Expenditure 

PLANT I N DUSTRY 

Gross Expenditure 

LESS Co ntributions from­

Wool Research Tru st Fund 
tChri st mas Island Ph osp ha te Commission 

D airy Produce Resea rch Trus t Account 
Depa rtment of Primary Indus try 

t Fisons Pes t Control and J. R . G eigy 
t Founda ti o n for Inte rna ti o na l Potash Research 

Legacy of the la te J . 0. Ho ls ton 
Meat Research Trust Account 
Pipeline T echnol ogists Pty. Ltd . 
Tobacco fndustry Trust Acco unt 
Wheat Resea rch Trust Account 
Woll ogora ng Pas tora l Co mpany 

Total Co ntributions . . 

Net Treasury Expenditure 

t O verseas organ izat ion. 

$ 

I , 147, 700 
636 

92,835 
--- -

I 76,568 

705 ,490 
827 

13,468 
17,99 1 
40,782 

727 
283 

16,926 
392 

15 1,655 
20 ,694 

773 

$ $ 

I ,4 1 I ,57 I 

I .241. 17 1 

170,400 

485 ,747 

176,568 

309, I 79 

2,999,449 

970,008 

2,029,44 1 



ENTOMO LOGY AND W ILDLI FE 

Gross Expe nd iture 

Entomology 
Gross Expend iture 
LESS Co ntributi o ns from -

Woo l Research Trust Fund 
Department of Health 
Department of Primary Indu stry 
Genera l Do nat ions 
Meat Resea rc h Trust Account 

FINANCE 

N.S.W. Forestry Commission, N.S.W. Depa rtm~nt or 
Agri c ulture, a nd Department of Prim a ry Industry 

River Murray Co mmiss io n , Snowy Mountain s Hydro­
E lcctric A uth o rity , and Kosciusko State Park Trust 

Spec ia l Revenue Acco unt- Amberl ey 
t U.S. Na ti ona l Institutes of Health 

Whea t Resea rch Trust Acco unt 

Total Contribut io ns . . 

Net Treas ury Expend iture 

W ildli fe Resea rch 
Gross Expend iture 
LESS Contr ibu ti o ns from-

Woo l Research Trust Fund 
Department of Civil Avia ti on 
Meat Research Tru st Acco unt 

Tota l Contributi o ns .. 

Net Treasury Expend it ure 

SO ILS 

Gross Expendit ure 
LESS Contributi o ns from -

Austra li an Mining In dustries Resea rch Association 
Bureau of Minera l Resources 
Commonwealth Fert ilizers & Che micals Ltd ., A ustra­

li a n Fertilizers Ltd. , C uming Smith and Mt. Lye ll 
Farmers Fertilizers Ltd. 

tDepartmen t of Agricu lture, .B riti sh So lomo n Islands .. 
t internat io na l Atomic Ene rgy Agency 
tRockefe ller Foundation 

S.A. Woods a nd Forests Department , W .A. Forests 
Depa rtment, and Austra li a n Paper Manufacturers 
Ltd. 

Wheat Resea rch Trust Account 

Tota l Contributions .. 

N e t Treasury Expenditure 

t Overseas organization. 
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$ $ $ 

----

2,036,41 8 
----

1,454,859 

47,787 
82 ,322 
32 ,665 

147 
I 04.0 70 

10.27 1 

5.05lJ 
2,73 1 
4,540 
3, 192 

----

292,884 
--- -

1, 161,975 

58 1,559 

18 1,029 
21,334 

7,8 16 
----

2 10, 179 
----

371,380 

j ' 158,235 

172 
297 

4 ,4 15 
384 
464 

3,362 

7,946 
36,510 

----
53,550 

----
I, I 04,685 
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HORTICULTURE AND IRRIG ATIO N 

Gross Expenditure 

Horticultural Research 

Gross Expenditure 

LESS Contributions from-

Austra li an Dried Fruits Assoc iation 
Austra lia n Wine Board a nd Department of Primary 

Industry 
Dried Fruits Control Boa rd .. 
Dried Vine Fruits Resea rch Committee 
Packing Companies and Co-operative Dried Fru it 

Sales Pty. Ltd . 
Special Revenue Funcl-Coomealla , N.S.W. 

Total Contributions . . 

Net Treasury Expend it ure 

Irrigation Research 

Gross Expenditure 

LESS Contribut ions from-

N.S.W. Water Conservati on and Irrigatio n Com mis­
sio n 

Special Revenue Fund-Irrigation Research Labora­
tory, Griffith , N.S.W. 

Tota l Contributions .. 

Net Treasury Expend itu re 

TROPICAL PASTURES 

Gross Expenditure 

LESS Contributions from-

A.C.F. & Shirleys Fertilizers Ltd . 
Da iry Produce Resea rch Trust Account 
Meat Research Trust Account 
Special Revenue Fund-Samford Farm .. 

Total Contributions .. 

Net Treasury Expend iture 

$ 

1,755 

5,376 
494 

I, 732 

100 
9, 108 

5,34 1 

14,344 

7,923 
35,214 

136,298 
8, 144 

$ $ 

700,465 

32 1,959 

18,565 

303,394 

378,506 

19,685 

358 ,8 21 

943,908 

187,579 

756,329 



Fl NANCE 

L A ND RESEARCH 

Gross Expe nditure 
LESS Contr ibu ti ons from-

Department of National Development 
Department of Territories 
F. C. Pye Resea rch Fund 
Mea l Resea rc h Trust Acco un t 
Northe rn Territo ry Administratio n 
W.A. Department of Agriculture 

Tota l Co ntribut io ns . . 

Net Treas ury Expenditure 

PRO CESSING OF AGRICULTURAL PROD UCTS 

Gross Expenditure 

Food Preservation 

G ro5s Expenditure 
LESS Co ntri but ions from -

Australian App le and Pear Boa rd 
Australian Ca nned Fruits Board 
A us tral ian Dried Fruits Assoc ia ti o n a nd Departme nt 

of Primary In dustry 
Austra lian Dried Fru its Board 
Austra li an Egg Board 
Aus tra lian Mea l Board 
Depa rtment of Pri mary Industry 
Meat Resea rch Trust Account 
Met ropo lita n Meal In dustry Boa rd o f N.S.W . 
N.S .W . Depa rtment of Agricultu re 
Rice Marketing Board 

t U.S. Department of Agriculture 
Va ri ous Contr ibutors 

Total Con tributi o ns .. 

Net Treasury Expend iture 

Dairy Research 

Gross Expenditure 
LESS Cont ributi o ns from-

Dairy Produce Research Trust Account 

Total Contri buti ons .. 

Net Treas ury Expe nd iture 

t Overseas o rga nizn lio n. 

$ 

17,969 
145, 150 

3,542 
21,481 
26,888 
14,866 

----

2,374 
1,121 

604 
88 

1,020 
1,02 1 
7,37 1 

62,690 
1,369 
8,29 1 
1,089 

23 ,77 1 
2 1,428 

149, 379 

21 1 

$ $ 

1, 122,568 

229 ,896 
--- -

892,672 

3, 179,505 

1, 142,650 

132,23 7 

1,0 10,4 13 

429, 734 

149,379 

280,355 
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Wheat Research 

Gross Expenditure 

LESS Co ntributions from-

Wheat Research Trust Account 

T o ta l Contri butions .. 

Net Treasury Expenditure 

Wool Research 

Gross Expenditure 

LESS Co ntributions from -

Woo l Resea rch Trust Fund 
Bla nke t Freight Equa li za t ion Fund 
Wool Buyin g a nd Selling Account 

Tota l Contr ibuti ons . . 

Ne t Treasury Expenditure 

C HEM ICA L R ESEA RC H OF IN D USTRIA L INTEREST 

Gross Expend iture 

Chem ical Research Laborator ies 

Gross Ex penditure 

1 1-ss Con tributions from­

Woo l Research Trust Fund 
A ustra li a n Minera l Industries Researc h Assoc ia ti o n 
Co lo ni a l Sugar Refining Co. Ltd . 
Co nzinc Riotinto of A ustralia Ltd . 
Conzinc Ri otint o o f Aust rali a Ltd . and Monsa nt o 

C he mica ls 
Genera l Do na tions 
fa mes C umming & Sons 
Ma ry Kathleen Uranium Ltd. 
Mea t Research Trust Account 
National Coal Researc h Adv iso ry Committee 

"[Perk in Elmer Corpora tio n 
Ricegrowers Co-operative Mills Ltd. 

"[S mith , Kline , a nd French La bora tories (U.S .A.) 
Techtron Pty. Ltd . 
U nio n Ca rbide Australi a Ltd . 

"!"U. S. National Institutes of Hea lth 

T o tal Con tributions .. 

Ne t Treas ury Ex penditure 

t Ove rseas o rganizat ion . 

$ $ $ 

70,9 10 

55,7 10 
----

55,7 10 
----

I '.i.200 

I .5J6,2 I 0 

1,5 18,384 
11 3 Cr. 

17,939 
----

1,536,2 10 
----

N I L 

- ---

3, 164,359 
----

2,348,450 

35 ,586 
6,8 76 

787 
9,967 

I, 716 
5,725 

432 
196 

18,6 10 
22, 187 

95 1 
341 

5,669 
429 
194 

18,650 
----

128,3 16 
----

2,220, 134 



Protein Chemistry 

Gross Expenditure 

LESS Contributions from-

Woo l Research Trust Fund 
Leather Industry Research Fund 
Leather Research Fund 

FINANCE 

Woo l Buying and Selling Acco unt 

Total Contributions . . 

Net Treasury Expenditure 

FISHER IES AND OCEANOGRAPHY 

Gross Expenditure 

LESS Contributions from-

Department of Harbours and Marine 
Department of the Navy 
Department of Primary Industry and Tasmanian 

Department of Agricu lture 

Tota l Contrib ut ions .. 

Net Treas ury Expenditure 

PRO CESSING AND USE OF MINERAL PRODUCTS 

Gross Expenditure 

Coal Research 

Gross Expend iture 

LESS Contributions from-

Electricity Commission of N.S. W. 
Electricity Trust of South Australia 
Genera l Donations 
National Coal Research Advisory Committee 
State Electricity Commission of Victoria 

Total Contributions .. 

Net Treasu ry Expend iture 

$ 

706,527 
59,937 

1,201 
1,247 

----

16,656 
454 

31,295 

5, 148 
17,257 
6,202 

28,255 
6,793 

213 

$ $ 

815,909 

768,LJl 2 
----

46,997 

681,565 

48,405 

633 , 160 

1,833,403 

843 ,385 

63,655 

779,730 
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Chemical Research Laboratories 

Gross Expenditure 
LESS Contributions from-

Cement and Concrete Association of Australia 
Conzinc Riotinto of Australia Ltd. 
Co nzinc Riotinto of Austra lia Ltd. and New Broken 

Hill Consolidated Ltd . 
Department of Na tiona l Development 
Electrolytic Zinc Company 
General Donations 
Ian Potter Foundation 
Mount Isa Mines Ltd. 
Murphyores Pty. Ltd. 
Reserve Ba nk of Australia 
State Electricity Commission of Victoria, Gas & Fuel 

Corporation of Victoria, and Australian Paper 
Manufacturers Ltd . 

tW. R. Grace Pty. Ltd . and Georgia Kaolin 

Total Contributions . . 

Net Treasury Expenditure 

Mining and Metallurgy 

Gross Expenditure 
LESS Contributions from-

Australasian Institute of Mining and Metallurgy 
Bureau of Mineral Resources and Australian Minera l 

1 ndustries Research Associa tion 
Gene ral Donations 
McArthur Development Company 
State Electricity Commission of Victoria 

Total Contributions . . 

Net Treasury Expenditure 

PHYSICAL RESEARCH OF INDUSTRIAL INTEREST 

Gross Expenditure 

National Standards Laboratory 

Gross Expenditure 
LESS Contributions from-

Length Measurement Research Fund 
tU.S. Air Force 
t U.S. National Aeronautics and Space Administration 
tU.S. National Bureau of Standards 

Tota l Contributions .. 

Net Treasury Expenditure 

t Overseas organiza tion . 

$ $ 

760,31 7 

16,211 
17,549 

4,716 
2,237 
2,3 22 
1,383 
1,997 
5,259 
7,055 

19,583 

4 
1,5 10 

----
79,826 

----

7,516 

2,027 Cr. 
14,208 

1,229 
28 

229,701 

20,954 

2,041 ,328 

2,041 ,328 

242 
54 Cr. 

12,021 
18,478 

30,687 

$ 

680,49 1 

208,747 

2.0 10,641 
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GENERAL PHYSICAL RESEARCH 

Gross Expenditure 

Radiophysics 

Gross Expenditure 

LESS Contributions from-

N.S. W. and Queensland Governments 
tU.S. National Aeronautics a nd Space Administration 

Total Contributions .. 

Net Treasury Expend iture 

Meteorological Physics 

Gross Expend iture 

LESS Contributions from-

Tobacco Research Trust Account 

Total Contrib uti ons . . 

Net Treasury Expendit ure 

l 'pper Atmosphere 

Net Treasury Expenditure 

Radio Research Board 

Gross Expenditure 

LESS Contributions from-

Postmaster-General's Department, Australian Broad­
casting Control Board, a nd Overseas Telecommuni­
cations Commission 

Total Contributions . . 

Net Treasury Expenditure 

t Overseas organization. 

$ 

22, 190 
25 ,388 

590 

44,661 

$ 

1,937,765 

1,342,928 

47,578 

400,354 

590 

84,66 1 

44,661 

215 

$ 

1,295,350 

399,764 

109,822 

40,000 
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GENERAL IND USTR IAL RESEARCH 

Gross Expenditure 

Building Research 

Gross Expenditure 
LESS Contributions from-

Associated Fibrous Plaster Manufacturers of Australia, 
Australian Plaster Industries Ltd., and Colonial 
Sugar Refining Co. Ltd . 

Cement and Concrete Association of Australia 
Housing Commiss ion of Victoria, State Electricity 

Commission of Victoria , Victorian Railways Depart­
ment 

Whitelaw Monier Ply. Ltd. . . 

Total Contributions .. 

Net Treasury Expenditure 

Tribophysics 

Gross Expenditure 
LESS Contributions from-

Union Carbide Australia Ltd . 

Total Contributions .. 

Net Treasury Expe nditure 

Soil Mechanics 

Gross Expenditure 
1 LSS Contributions from­

Department of the Army 
S.A. Housing Trust a nd S.A. Department of Mines .. 
Water Research Foundation of Australia 

Total Contributions .. 

Net Treasury Expenditure 

Mechanical Engineering 

Gross Expenditure 
LESS Contributions from­

General Donations 
tUniversity of Wisconsin 

Wheat Research Trust Account 

Total Contributions 

Net Treasury Expenditure 

t Overseas orga nization. 

$ 

6, 164 
9,503 

1,567 
567 

4,579 

45,537 
2, 146 

240 

592 
1,591 

37,611 

$ $ 

1,650,062 

634,813 

17,801 

617,0 12 

344,937 

4,579 

340,358 

304,225 

47,923 

256,302 

366,087 

39,794 

326,293 
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PRO CESSING OF FOREST PRODUCTS 

Gross Expe nditure 

Forest Products 

Gross Expe nditure 

LESS Contributions from-

Austra lia n Paper Ma nufacturers Ltd . 
Assoc ia ted Pulp a nd Paper Mills Ltd. 
Aust ra lian Newsprint Mills Pty. Ltd. 
New Zeala nd Fores t Products Ltd. 
Austra li an Plywood Boa rd 

} 
t Department of Fores try, British Solomon Isla nd s 
t Department of Forestry, Fiji 

Depart ment of Territories 
General Do nati o ns 

To ta l Contributions .. 

Net Treasu ry Expendit ure 

RESEARCH SERVICES 

Gross Ex pe ndit ure 

Corn put ing l~cscarch 

Net T1·e;1sury IC-;pe nditurc 

Matht•nrntiral Statistics 

Net Trea su ry Ex penditure 

Extramural Investigations 

Net Treas ury Expenditure 

Other Services 

Gross Expenditure 

LESS Contributions from­

Woo l Research Tru st Fund 

Tota l Contributions .. 

Net Treasu ry Expenditure 

t Overseas o rga nization. 

$ 

15 ,053 

22.901 
2.520 
3,73 1 
8,872 

257 

43,8 13 

$ 

l , 135,793 

l , 13 5,793 

53 ,3 34 

I, 982, 166 

954,6 12 

43 ,8 13 

2 17 

$ 

1,082,459 

550,042 

330,458 

147,054 

9 10,799 
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M ISCELLANEOUS 

Patent Fees 
Furlough and Compensation 
Unattached Officers 
Various 

Gross Expend iture 

LESS Contributions from-

Davicl Rivett Memorial Fund 

Total Contributions .. 

Net Treasury Expenditure 

TOTAL TREASURY EXPENDITURE-INVESTIGATIONS 

OTHER SERVICES 

Research Associations- Grants 

Bread Research Institute 
Wine Resea rch Institute 
Coa l Association (Research) Ltd. 
A ustra I ia n Lc ~1 t hc1· Resea rch Associat ion 

O\'erseas Research Studentships 

Ot her Gra nts 

Cn111111on wea lth Agricultural Burea ux 
Standa rds Associat ion of Austral ia 
Nationa l Assoc iation of Testing Authorities 
Minor Internationa l Associat ions 

$ 

4,074 
----

42,500 
15,000 
40,000 
42, 176 

164,600 
274,000 

59,228 
16,663 

$ $ 

20, 173 
119,441 
55,908 

121 ,613 
- ---

317,1 35 

4,074 
----

313,061 
---- -

23,652,958 

139,676 

319,503 

514,49 1 

TOTAL OTHER SERVICES 973,670 

TOTAL SALARIES AN D CONTINGENCIES, INVESTI-
GATIONS, AND OTHER SERVICES 26,364,291 

LESS Receipts from sales of equipment, publications, etc., 
and revenue earned by D ivisions a nd Sections, details 
of which are shown on page 230 612,582 

TOTAL TREASURY EXPENDITURE 25,751,709 
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Contributions 
This section shows receipts and disbursements during the year 1965- 66 of the funds 
provided by contributors and recorded in a special account entitled "Specific Research 
Trust Fund" . It includes transactions fina nced from wool funds , details of which 
appear on pages 228- 30. Of the tota l expenditure of $8,28 1,541 recorded in this 
Fund, $7,442,297 refers to normal research activities and $839,244 to capital works. 
The following table summarizes the sources of these funds and the activities on 
which they are expended . 

SOURCE OF FUNDS ACTIVITY TOTAL 

In vestigations Capital Works 
$ $ $ 

Wool Researc h Trust Fund 5,087,250 365,656 5.452,906 
Contributions (ot her than 

Wool) 2,355,047 473,588 2,828,635 
---- ----
7,442,297 839,244 8,28 1,54 1 
---- ----

The detail s are as follows: 
Receipts 1965-66 

& Balances brought 
forward 1964-65 

Expenditure 
1965-66 

$ 

Wool Research Trust Fund (details are shown on pages 228-30) 5,695,257 

Animal Research Laboratories 

A lexa nder Fraser Memoria l Fund - Fluke In vestigations 
Beef Cattle Nutri1ion Accou nt (An ima l Phys io logy) 
Burdekin Bcqucsl Dro11gllf Feeding lnrestigations 
Dairy Produce R cs~arc h Trus1 Accoun t- Endoparasites of 

Dairi · Ca11 /1• 
Dai ry Prnd ucc Research Trusl A ccount-Infertility in Dairy 

Cu11!t-
Dairy l' rnducc Rcs.:a r·c h Trust Acco un t-Vim s Diseases of 

Dairi · ( 'a11/c 
Estalc of 1hc la1.: Capta in Ian McM aster-Scholarship 
Ge nera l Dona1ions (An imal Health) .. 
Ge nera I Do nal ions-Myxomatosis In vestiga tions 
Meat Resea rch Trust Account-Genetic Studies .. 
Meat Research Trust Account-Virological Diseases of Caffie 
Meat Resea rch Trust Account-Acquisition of Property at Jim-

boomba for Caffie Tick Investigations 
Meat Resea rch Trust Account-Nutritional Studies 
Meat Resea rch Trust A ccount-Bloat Research .. 
Merck, Sha rp & Dohme (Aust.) Pty. Ltd.-Anthelmintics 

Research .. 
t Popu lation Council lnc.-Studies 011 Induced Infertility 
Specia l Revenue Fund-" Belmont " Field Station, Rockhamp­

ton, Qld . .. 
tU.S. Nationa l Institutes of Health-Chc>mical, Physical, and 

Gc>11etic Studies of Myxoma Virus 
tU.S. Nationa l Institutes of Health- Visit of Dr. Druger 

373 
177 
908 

4,034 

8,959 

4,000 
12,874 

26 
145 

63,360 
49,786 

99,202 
83,426 
15,798 

15,543 
39 

45 ,434 

9, 100 
5 1 

•Expenditure on this work in excess of receipts will be recovered in 1966-67. 
t Overseas organ izatio n. 

$ 

5,452,905 

373 
NIL 

636 

3,524 

5,783 

2,528 
7,87 1 

N IL 

N IL 

54,760 
52, 160* 

68,386 
82,255 
10,58 1 

6,644 
N IL 

30,062 

8,686 
NIL 
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Plant Industry 

Apple and Pear .Board-Contribution to Expenses of Experi-
111ental S!tipment to Britain 

Australian Fertilizers Ltd . and Sulphide Corporat ion Pty. 
Ltd. - P!tosp!tate Soil Testing 

Australian Tobacco Research Trust-Tobacco Researc!t 
!11stitute, Mareeba, Qld. 

Australian Tobacco Resea rch Trust-Blue Mould In vesti­
gations, Canberra 

Australian Tobacco Research Tru st - Tobacco /n 11es1iga1ions: 
C!te111ical A111i-ji111ga/ 

Au stralian Tobacco Research Trust - Tobacco /11 11es1iga1ions, 
Melbourne 

Co lonial Sugar Refining Co.-Ge11e1ics Researc!t 
tChri st mas Island Phosphate Commission-"C" Grade P!tos­

plwte 
Dairy Produce Research Trust Account- Nutrition of Dairy 

Pastures in W.A . 
Department of Primary Jndustry-Bioc/1e111ica/ S1udies of 

Weed Killers 
Department of Primary Indu stry-Ecology of Skele1011 Weed 
Estate of J. 0. H olston - Alpine Eco logy 
F. C. Pye Research Fund - L"h//rolorv al Black Mow//ai11 

t Fisons Pest Control and .I . R. Ge igy - C!temical and Plant 
A111i-ji111g"I !n rcs1ig"fi//ns 

Foundation 1·or In ternational Potash Research-Po1assi11m 
S/{f//1s o( C/01·a P"s/11rcs 

-f lnternational Atomic Energy Agency-M easurement of M11ra-
1ion Rt111·s in P/{fl//s 

Me:1t Rese:1rc h Trus t Account - P/anl !111rod11c1io11 Tesli11g 
S/{lf i//n 

Meat Research Trust Account- Pasture Pim// Collecling and 
Tc.Hing 

Natio nal Cap ital Development Commiss ion-Coller River 
C"1c!t111enr !11vestigarions 

North Queensland Tobacco Growers' Co-operati ve Associ­
ation Ltd.-ln 11estigatio11s i11 B11rdeki11 Valley 

Pipeline Technol ogis ts Pty. Ltd. - T!termal Co11d11cti 11i1y ln 11es1i­
ga rio11s 

Specia l Revenue Fund-Baker's Hill .. 
t Sulphur Institute of America-Pf(//// N111rie111 E/e111e11r Defici­

encies 
tU.S. National Institutes of Hea lth- Ge11e1ic S111dies 
Various-Sy mposium 011 rite Col/ec1io11 and Processing of Field 

Dara 
Western Australian Golf Association-Researc!t 011 Grasses .. 
Wheat Research Trust Account-P/a111 Breeding lnves1igario11s 
Whea t Research Trust Account-Lucerne /n11es1iga rio11s 

Receiprs 1965- 66 
& Balances bro11g!t1 

forward 1964- 65 
$ 

147 

2,407 

130,000 

7,383 

7,500 

N IL 

4 

1,000 

14,086 

12,000 
8,000 

420 
245,899 

79,304 

3,447 

6 

7,936 

11 ,000 

646 

158 

800 
58,6 18 

1,084 
5,537 

6,083 
100 

20,846 
2,200 

•Expenditure on this wo rk in excess of recei pts will be recovered in 1966- 67. 
t Overseas organization . 

Expenditure 
1965- 66 

$ 

NIL 

N IL 

135.J l)l) * 

I 2.54 7* 

1,3 09 

2,400* 
N IL 

827 

13 ,468 

12,410* 
5,581 

283 
245 , 165 

40,782 

727 

NIL 

6,187 

10,740 

N IL 

N IL 

392 
24,7 11 

N IL 

NIL 

NIL 

N IL 

16,987 
2,43 l * 
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Plant Industry (continued) 

Whea t Re£ea rch Trus t Account-Skeleton W eed fn l'estigalions 
Whea t Researc h Trus t Account-Prolein Synthesis in Wheal 

Cmin 
W o llogorang Pastora l Compa ny Ply. Ltd.- Rhizobiu111 S1udies 

Entomology 

Australian Mea t Resea rch Committee-Acq uisition of Land al 
Amberley, Q/d., for Cal tie Tick /111•estig ations 

Dairy Produce Resea rch Trust Account - Black Beel fc lnvesti-
gatio11s 

Depa rtment of Health- Sirex Wasp ln ves1igations 
Department of Pr im a ry Indu stry- Ecological S1udies 
De pa rtment of Prim a ry In dustry- Locust Ou/break Analysis 
G enera l Do nations- Entomology 
Meat Resea rc h Trust Account-Tick Survival 
Mea t R esea rch Trus t Acco unt-Acaricide P roblems 
Meat Research Trust Account-Biological Col/fro/ of Buf(a/o 

Fly 
Snowy Mo untains H ydro-Electric Authority and Ri ver Murray 

Com mi ssion- P/Jas111a1id /nrcslif{ations 
Specia l Reve nue Fund- Ca11/c Tick ln resrig arions, A111ber/cy, 

Q/d. 
t U.S. National lnstitut<:s or llcalth - M11/rip/icmion of Insect 

Polyhedron I 'ir111· 

t U.S . Nationa l I nstit LI tL'S l\ I. 1-k :il th Fl' ffows/J ip of Dr. M. S. L(!a 
Ya ri o us- /3/11/ogirn/ ( '11 111 ml 11{ Lo11r1111<1 

Whea l Rcsc:trc·h T ni s t ,\ cc<l lllli - Skl'i!'ro11 J;Vea/ ln vesrigalions 
Wheat Rcsc: trc·h Tni s t 1\cL·,1 u11t - Experi111e111a/ Silo 
Wheat Rcsc:t rL· h Tru s t AL·L·o unt - Al'ration of Slor('(/ Grain .. 

t W 01·ld Hea lth O rg:1ni1 :1 1ion - /nsccticid(! Re sistance of House­
f/i"s 

\.Vi ldl ifc Research 

Department of Civil Aviat ion-/n l'esligations ir110 Bird Fouling 
of Jct Aircrafl 

Meat Resea rch Tru st Account-Dingo Slud ies 
Petfoods Ltd. - Food for Budgerigars . . 

Soils 

Australian Fertilizers Ltcl. - Phosphme Requ iremenls of Soil . . 
Austra lian Mineral Industries Researc h Associati on- Purchase 

of X-ray Speclrograph 
Bureau of Mineral R esources-Microbiolog ical Prospecting f or 

Oil 
Commonwealth Fertilize rs a nd Chemicals L td ., Cum ing Smith 

and Mt. Lyell Farmers Fertili ze rs Lt d ., and Australian 
Fertili ze rs Ltd. -Bacteria/ Ferlifizers 

Receipts 1965- 66 
& Balances brought 
f or ward 1964- 65 

$ 

1,000 

2,200 
400 

4 

925 
98,25 1 
10 ,9 50 
14 ,471 
6,628 

139, I 02 
93 ,970 

26, 194 

6,0 88 

6,625 

22 ,475 
2 

19 ,800 
5,000 
2,7 16 
1,282 

1,5 11 

23 ,558 
9,750 

157 

500 

172 

1,414 

4 ,01 2 

•Expenditure on this work in excess o f recei p ts will be recovered in 1966--67. 
t Overseas orga nization. 

22 1 

Expenditure 
1965- 66 

$ 

95 

I , 18 1 
773" 

N II 

'<Ii 

~5.362 

11 .039 ''' 
2 1.626''' 

247 
85,808 
6 1,643 

2 1,228 

5,059 

2,73 1 

4,540 
N I L 

10,27 1 
364 

2,099 
728 

N I L 

2 1,3 34 
7,816 

N IL 

NIL 

172 

297 

4,4 15'' 



222 FINANCE 

Soils (continued) 

t Depa rtment of Agriculture, British Solomon Islands-Soi/ 
A 11alysis .. 

t lnternati ona l Atomic Energy Agency-Tri1i11111 R esearch 
Potash Resea rch Institute-Po1ash Level in A 11s1ralian Soils 

t Rockefe ller Foundation- /n1eraclio11s of Pla111 Rools and Micro­
orga11is111s 

S.A. Woods and 
Ma nufac turers 

Forests Depa rtment , Australian Paper 
Ltd., W.A. Depa rtment of Forests-

Problem s of Growlh, Pin us Rad iata 
Whea t Resea rch Trust Account- Soi/ Tillage Studies 
Wheat Resea rch Trust Account-Fer1ilizer Req11ireme111s of 

Wheal 
Whea t Resea rch Trust Account- £.f/ecl of Deco111posi1io11 of 

Wheal S1ra1v on Ferlilizer 
Whea t Resea rch Trust Account-Org anisms 011 Wheal Gro1111h 
Zinc Corporation Ltd . a nd Philips Electrical Industries Pty. 

Ltd.-Mi11eralog ical Research 

Horticulture and Irrigation 

Austral ian Dried Fruits Associati o n- Research in Nemato/ogy 
Depa rtment of Prima ry Industry and Australian Wine Board-

Wi11e Grape Crop Forc'c!lsl ing 
Dried Fruits Cont ml Board - Dried Fmils !111•es1igalio11s 
Dried Vine F ruit s Resea rch Committee- Biological Processi11g 
Ground Wa te r Salt a nd Rc:clamation Revenue Account 
N.S .W. Wa tc: r Conserva tion and Irrigation Commission 

(Grillith Res·:ar·c h Station) 
Nyah - Wo,iri ncn D r ied Fn1it s Inquiry Committee- Dried 

Fmi1.1· /111·n1ig111io11s 
Packi ng Co mpa nies ~in d Co-o perative Dried Fruits Sa les 

Ltd .- Dric·t! Vine· h 11i1 /111•es1iga1io11s 
Spec ial Reven ue Fund - Coomeal/a , N. S . W. 
Special Reven ue Fund - lrriga1io11 Research Laboralory, 

Gri/Ji1h , N. S . W . 

Tropical Pastures 

A.C. F . & Shirleys Fertil ize rs Ltd.-Trial Work al Rodd's Bay 
Dairy Produce Resea rch Trust Account-Tropical and S11b-

1ropical Pasllires 
Meat Research Trust Account- Pas111re Pia/I/ Physiology 
Meat Resea rch Trust A cco unt- Developnu.> 111 a11d Pla111 

N 111ri1ion !n ves1iga1io11s 
Meat Research Trust Account- Ge11e1ic Breedi11g !n1•es1iga1io11s 
Mea t Research Trust Account- Pas111re N ilrogen Projecl 
Mea t Research Trust Account-Carbohydra1e Chemistry of 

P/a11ts 
Spec ial Revenue Fund-Samford Farm 

Receipls 1965-66 
& Bala11ces bro11gh1 
forward 1964-65 

$ 

1,360 
4,413 
3,000 

4,883 

7,256 
11 ,414 

10 ,250 

9,566 
11 ,000 

782 

3,522 

11 , 152 
3,564 

N I L 

I, 105 

5,359 

185 

732 
12,325 

20,236 

10,903 

46, 172 
19, 176 

77,780 
23 ,620 
20,174 

10,350 
19,768 

•Expenditure on th is work in excess of' receipts will be recove red in 1966-67. 
t Overseas organi zation. 

£ x p e11di1 u re 
1965- 66 

s 

384 
464 
N I L 

3.36::! 

7,946* 
I 1.06 1 

7, 19 1 

9, 314 
8,944 

IL 

1,755 

5,376 
494 

1,732* 
NI L 

5,341 

IL 

100 
9,108 

14,344 

8,848 

38,179 
18,201 

76,837 
22,368 
18,084 

6,535 
8,144 



FINANCE 

Land Research 

Depa rtment of Nationa l Development- Kimberley Research 
Statioll 

Depa rtment of Terr itories- Resources Survey in Papua alld 
Ne iv Guillea 

F. C. Pye Research Fund- llls ta//atioll o/ Lysimeter, Katherille, 
N. T. 

Meat Research Trust Account- lll vestigatiolls ill No rthem 
Territory High-raillfa// Areas 

Mea t Research T rus t Account- Bee/ Cattle Research , 
Kath erille, N. T. 

No rthern Terr ito ry Ad111in istration- Rice Research 
W.A. Depart111e nt of Agriculture- Catt le alld Beef Research 

Project , Kimberley 

Food Preservation 

Austra lian Apple and Pea r Boa rd- Experimelltal Shipmellf of 
Apples alld Pears 

Austra lia n Apple a nd Pear Boa rd- Apple alld Pear 1!11•esri­
gariolls 

Australian Ca nned Fru its Boarcl - Da11wg<' rhrough Collde11-
sarioll Oil Cans of Exporr Fr11ir .1· 

Receipts 1965- 66 
& Balances brought 

forivard 1964- 65 
$ 

20,092 

136,572 

6, 105 

17,928 

6,848 
14,958 

2,822 

254 

4,499 

I, 122 
Australia n Dried Frui ts J\ssociati<1n I 'isir ro A usrralia of 

Professor M. W. /\!ii/a 88 
Austra lian Dried Fruit s Assnc iat i<1 11 and Depart111ent of 

Primary Indu stry /)ri<'d Tr<'<' Fmi1 s /111'<'.l' figariolls 
Austra lia n Egg Board (i:g /1m·srigu rio11s 
Australian Egg B oa rd ~ Puckugi11g o( L:i:g Pulp .. 
Australian Meat lln;1rd Co11 1rihurio11 foll'a rds Cost of Physirnl 

Che111isrr1 · Luhorarorr 
Austra li a n Meat lfoard -1\lfrclw11 ical Ski1111i11g of Sheep 
Darlin g Downs Co-operati ve Baco n A ssociation-Re-process­

illg S rock.1· of Ca111led Meats 
Depart111 ent of Pri mary lndustry-Frnil Fly Co111111odity 

Trearmellf of Citrus Fruirs 
Mea t Resea rch Trust Account- Problems 011 Beef Quality .. 
Metropolitan Meat Industry Boa rd of N .S.W.-M ear fll vesti­

gatio11s 
N.S.W. Depa rtment of Agriculture-Fruit and Vege table 

Storage /11 vestigalio11s 
N.S.W. Depa rt111ent of Agriculture- Alstoll \li//e Research 

Statioll 
Rice Marketing Board-Rice Research 

t U.S. Department of Agriculture-Study of Difje re11 ces ill rhe 
Chemical Structure of Albu111i11 a11d S-O valb11111ill 

t U.S. Department of Agriculture-fllvestigat iolls illto the Cyc/o­
propelloid Compoullds fou11d i11 Co t/011 Seed 

Vario us Contributors (Food Preservati on) 

•Expenditure on this work in excess of receipts wi ll be recovered in 1966- 67. 
t Overseas o rgani zation. 

2,948 
780 

1,3 12 

3,283 
6,000 

13 1 

7,277 
93,830 

1,000 

9,964 

346 
1,001 

6,48 1 

24,150 
35 ,756 

223 

£xpe11diture 
1965- 66 

$ 

17,969 

145, 150* 

3.542 

17.261 

5.83 7 
26.888* 

14.866* 

289* 

2,084 

I, 122 

88 

604 
779 
24 1 

N IL 

1,021 

N IL 

7,37 1 * 
79, 196 

1,369* 

7,945 

346 
1,089* 

5,061 

18,7 10 
21,428 



224 F IN ANCE 

Dairy Research 

Dairy Prod uce Research Trust A cco unt- Dairy Research 

Wool Research Laboratories 

Associated Woo llen and Worsted Textile Man ufac turers of 
Aust ra lia- B/a11ket Freight £q11alizatio 11 F1111d 

Do na ti o ns for W orsted Process ing Research 
Genera l D o na ti o ns (Pro tein Chem istry) 
Genera l Dona ti o ns (T ext ile Indus try) 
Ge neral Donati o ns (T extile Physics) . . 
Lea ther In dustry Resea rch Fu nd 
Leather R esea rch - R esidual F1111ds of Australian Leather 

Research A ssociation .. 
Wool Buyin g and Selling Accou nt 

Wheat Research Unit 

Wheat Resea rch Trust Account- Quality Stud ies of Wheat 
and Flo ur 

W heat Research Trust Account - Efll'cts of Lipids 011 Wheat 
Quality .. 

Chemical Research Laboratories 

Receiprs 1965-66 
& Balances broug/11 
fon vard 1964- 65 

$ 

163,88 1 

2,112 
3,040 

283 
55 8 

4 
41,760 

1,202 
41,788 

60,470 

7, 751 

Aus tra li a n Mine ral Ind ustries Resea rch Assoeiation-Sturly of 
Breakages i11 Co11ri1111011s .\/ ills 10,879 

Aus tra lian Mineral Indu stri es Research /\ ssoc iati o11- Deve/op-
111e111 of Si::.<' Sensing U1·1111•11f 

Ceme nt a nd C<llK l"ete Assnciation o r Austra lia-Ce111e11t 
/11\'C'stiga1io11s 

Co lo nial Suga r Rdin in g Co. Ltd .- Sugar Research 
Co lonial Sugar Refi nin g Co. Ltd .- Sugar Fire R esearch 
Conzinc Riotint o of Australia Ltd .- Calci11atio11 Project 
Co nzinc Ri o tint o of Austra li a Ltd. - Develop111e111 of Solar Pond 
Co nzi nc Riotint o of Austra lia Lt d .- Co11de 11sario11 Project .. 
Co nzinc Ri o tinto of Austral ia Ltd .-C. R. A.S.O. Project 
Conzinc Ri otin to of Aus tra lia Ltd . a nd New Broken Hill 

Conso lida ted Pty. Ltd.-Ne11tro11 Activario11 Project 
Conzinc Riot in to of Austra lia Ltd. a nd Southern Portland 

Cement Ltd.- Develop111e11t of Coarse Batch Sizer 
De partment of N at iona l Development- Yarra111a11 Be111011ire 

Project 
Elec trolytic Zinc Co. Ltd.-£/ectroly tic Srudies . . 

t Geo rgia Kaolin a nd W. R. Grace Pty. Ltd.-Mineral Organic 
In vestigations 

Ian Potter Foundation-Visit to Ausrralia of Dr . Ruh 
Ja mes C umming & So ns-Production of F1 11 f11ral from Bagasse 

•Expenditure on this work in excess o f receipts will be recovered in 1966- 67. 
t Overseas organization. 

4, 185 

18,729 
978 
772 

12,096 
538 

8,550 
15,548 

8,296 

24 

2,237 
8,200 

11 ,96 1 
N IL 

800 

£xpendi111re 
1965- 66 

$ 

149,3 79 

11 3 Cr. 
N I L 

N il 

N II 

N II 

59. 937* 

1,202 
l l) , 186 

54,58 1 

7, 129 

4,749 

2, 126 

16,2 11 
5 1 

736 
6,5 17 

523 
2,9 28 

17,548* 

4,7 16 

N IL 

2,237 
2,322 

1,5 10 
1,997* 

432 



FINANCE 

Chemical Resea rch Laboratories (continued) 

Ma ry Kathlee n Ura n ium Ltd.- Water Evaporation Control .. 
Meat Research Trus t Acco unt-Study of Plant Alkaloids 
Meat Resea rch Trust Acco un t-Neiv Acaricides and Anthel-

milllics 
Miscellaneous Contr-i butors (Che mica l Research Laboratories) 
Mount lsa Mi nes Ltd .-Recrystallization Project 
Murphyo res Pty. Ltd .- llmenite R eduction Project 
Nat io na l Coal Research Advisory Committee-Coal Carbo­

nizer/Gas T urbin e Feasibility Study 
Nationa l Coal Research Adv isory Committee-Hydrogasifi­

cation of Coal 
t Perkin Elmer Corpo ra tio n-Atomic Absorption Project 
t Population Cou ncil l nc.-Studies 011 Induced Infertility 

Reserve Ba nk o f Aus tra lia-Fuel Cell Project 
Ricegrowers Co-ope r ative M ills Ltd .- Vegetable Oil Extraction 

Jn vest igat ions 
t Smit h, Kline, and French Labora tories , U .S.A .-Phytochemical 

Survey 
State Electricity Co mmiss ion of Victoria a nd G as & Fuel 

Corpora ti o n of V ictoria-Clinkering of Broivn Coal Ash .. 
Techtron Pt y. Ltd.-Optical Gratings Derelop111ent Project 
Unio n Ca rbide (Aus t.) Ltd.-Semi-pol_1·111ers 

tU.S. N a ti ona l Instit u tes of Hea lth - Plant Alkaloids 
Va rio us-N.M. R. S errices Project 
Western Austra lian C hamber of M incs t 1 nc. }- C.rn11ida1ion of 

Gold 

Fisheries and Oceanogra phy 

Depa rtment of Harb o urs and Ma rine - Gu// Pra ivn Survey .. 
Department o f Ha r bour·s an d Marin e- Queensland: Tuna 

Search 
Depa rtment of the N avy- Marine Fouling In vestigations 
Department o f Pri m ary 1 ndustry-Tuna Search, N.S. W. and 

S .A . 
Depar tment of Pri m ary Industry and Tasma nian Department 

o f Agricu lture-Tuna Survey, Tasmania 
Electric ity Commiss ion of N.S.W. - Fly Ash Programme 
Fisheries Developme nt Trust Account-Sperm Whale In vesti­

gations 

Coal Research 

Colonia l Suga r Refinin g Co. Ltd.-Purcl1ase of Special 
Equipment f or C oal R esearch 

Electricity Commission of N .S.W.-Electrostatic Precipitation 
of Fly Ash 

Elect ricity Trust of S.A .-!nvestigations into Boiler Gas Path 
Problems 

Receipts 1965-66 
& Balances brought 
forivard 1964-65 

$ 

196 
19,000 

1,502 
36,879 
10,000 
6,801 

3,000 

24,000 
N I L 

1,303 
35 ,898 

700 

23,007 

N IL 

8,265 
277 

6,560 
2,550 

1,297 

3,700 

N IL 

454 

32 Dr. 

N I L 

746 

1,294 

107 

20,000 

34,198 

• Expend it ure on this wo rk in excess o f receipts will be recove red in 1966- 67. 
t Overseas organizat io n. 

225 

Expenditure 
1965-66 

$ 

196 
17, 108 

1,502 
7, 108 
5,259 
7,055 ''' 

3,064* 

19, 123 
95 1* 
N IL 

19,583 

341 

5,669 

4* 
429 
194 

18,650* 
1,7 16 

N IL 

8,499* 

8, 157'' 
454 

N IL 

3 1,295* 
NIL 

N I L 

N IL 

5, 148 

17,257 
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Coal Research (continued) 

General Donations 

FINANCE 

National Coal Research Advisory Committee-Fluidized Bed 
Non-slagging Gasificalion 

Nationa l Coal Research Adv isory Committee-High-lem­
peralure Chemislry and Physics of Fly Ash 

Nationa l Coa l Research Advisory Committee-Combustion 
and Flame Science 

National Coal Resea rch Advisory Committee-Electroslalic 
Precipitation of Fly Ash 

State Electricity Commission of Victoria-Brown Coal 
ln vesligations 

Mining and Metallurgy 

Austra lasian Institute of Mining and Metallurgy-Minera­
graphic Investigations 

Broken Hill Mine Ma nagers' Association-Contribulion 
!awards Salary of Dr. S. M. Richards 

General Donations (Ore Dressing) 
McArthur Development Co.-McArthur Rii1er Ore Projec/ 
Miscellaneous Contributors (Mineragraph ic In vestigations) .. 
State Electricity Commissio n of Victo ria-Geological Consul-

talions 

Geobiological Group 

Bureau of Mineral Resources and Austral ian Mineral Indus­
tries Research Assoc ia t ion - Boa.l'-B<'ck int: Biological 
Group 

National Standards Laboratory 

General Donations (Applied Phys ics) 
tMach inability Donati ons Account (Metrology) 
tU.S. Air Force - Ther111al Expansion of Solids at Low Tem­

peratures 
t U.S. National Aeronautics and Space Adm inistration-Cine-

111atog raph Study of Solar Magnelic Fields .. 
tU.S. National Bureau of Standards-Solar Flare Palrol 

Various Contributors-Leng lh Measurement Research Fund .. 

Radiophysics 

tFord Foundation-Construction of Radio Heliograph 
General Donations 
New South Wa les and Queensland Governments-Cloud 

Seeding for Drought Relief 
t U.S. National Aeronautics a nd Space Administration-Radio 

Aslronon1y 
Various Contributors-Rain and Cloud Physics Research 

Receipts l 965-66 
& Balances brought 
forward 1964-65 

$ 

I 1,276 

7,000 

8,000 

18,000 

5,000 

15,477 

10,659 

755 Dr. 
2,889 
3,000 
1,693 

1,683 

53,802 

1,019 
228 

54 Dr. 

22,722 Dr. 
NIL 

1,287 

108,249 
50 

21,007 

24,5 19 
16,000 

•Expenditure on this work in excess o f receipts will be recovered in 1966- 67. 
t Overseas organization. 

Expenditure 
1965-66 

$ 

6,202 

5,194 

6,969 

13 , 193 

2,899 

6,793 

7,516 

NIL 

l 3,7 10* 
1,229 

498 

28 

2,027 Cr. 

NIL 

NIL 

54 Cr. 

12,021 * 
18,478* 

24 1 

58,625 
N IL 

22,190* 

25,388* 
NIL 



FINANCE 

Meteorological Physics 

Austra lian Tobacco Research Trust-Meteorological Obser­
vations 

Radio Research 

Postmaster-General 's Department , Australi an Broadcasting 
Control Board, and Overseas Telecommunications Com­
mission-Radio Research Board Activities 

Building Research 

Associated Fibrous Pl aste r Manu fact urers of Australia, 
Australian Plas ter Industries, and Colonial Sugar Refining 
Co. Ltd.-Fibrous Plaster Research 

Cement and Concrete Association of Australia-Concrete 
R esearch .. 

Genera l Donations (Building Research) 
H ousing Commission of Victoria, Victorian R a ilways Depart­

ment , State Electricity Commission of Victoria-Mould 
Infestation in Divellings 

Jaywoth Besser Ltd .-Efflo rescence on Concrete Blocks 
Whitelaw Monier Pty. Ltd.-Research into CC'111ent Tiles 

Tribophysics 

Union Carbide (A ust.) Lt d. - Catal_1·tic O.rit!ation of Ole/ins 

Soil Mechanics 

Department of the Army- Soil Stahilization Project 
Department of the Army- Terrain Evaluation Survey 
Department of the Army- Joint A .B.C. A. Field Exercise 
S.A. Department of Mines and S.A. Housi ng Trust-L and 

Use in Urban Areas .. 
Tasma nian Department of Health-Foundation In vestigations 

in Tasmania 
Water Research Founda ti on of Australia-Water Retention in 

Earth Dams 

Mechanical Engineering 

Genera l Donations 
Miscellaneous Contributors-Cons/ruction of Forced Circu­

lation Solar Hot Water Service 
t University of Wisconsin - Oversea Visit of D . J . Close 

Wheat Research Trust Account-Poivered Wheels 
Wheat Resea rch Trust Account-Grain Moisture Studies 

Receipts 1965-66 
& Balances brought 
forivard 1964-65 

$ 

800 

45,483 

12,2 17 

26,357 
9,585 

1,417 
I 

582 

29,994 

3,523 
46,268 
14,000 

10,659 

2, 121 

8 Dr. 

1,038 

530 Dr. 
1,591 

16,835 
25,268 

• Expenditure on this work in excess of receipts will be recovered in 1966-67. 
t Overseas organizatio n. 
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Expenditure 
1965-66 

$ 

590 

44,661 

6, 164 

9,503 
5,060 

1,567* 
N IL 

567 

4,579 

NIL 

38,411 
7,126 

2, 146 

N I L 

240* 

592 

NIL 

1,591 
16,23 1 
21,38 1 



228 FINANCE 

Forest Products 

Australian Plywood Board-Veneer Gluing and Plywood 
Research .. 

tDepartment of Forestry, British Solomon Islands- Timber 
Utilization in Solomon Islands 

Department of Territories-Development of Pulp and Paper 
Industry in New Guinea 

General Donations (Forest Products) 
tGovernment of Fiji-Timber Research in Fiji 

Paper Companies a nd New Zea land Forest Products- Paper 
Pulp Investigations 

Mathematical Statistics 

David Rivett Memorial Fund 
Miscellaneous Contributors-Mathematical Statistics 
Sundry Contributors (CSIRO) 

TOTAL CONTRIBUTIONS 

R eceipts 1965- 66 
& Balances brought 
for ward 1964-65 

$ 

22,564 

8,000 

11 ,204 
15,356 
3,470 

18,910 

48,130 
JO 

1,862 
----
9,322,212 
- - - -

Wool Research Trust Fund 
Details of transactions during 1965- 66 are as fo llows : 

Receipts 

Balance brought forward from 1964-65 

$ $ 

55 ,287 

Ex penditure 
1965- 66 

$ 

22,901 * 

2,520 

8,872 
257 

3,731 * 

15,054 

4,074 
NIL 

N IL 

----
8,284,273 
- ---

$ 

Received from Department of Primary Industry during 
1965-66 5,639,970 5,695,257 

INVESTIGATIONS 

Wool Production Research 

Animal Research Laboratories­

Division of Animal Genetics: 

Expenditure 

Animal Genetics lnvestigations, Sydney 
Sheep Breed ing, Cunnamulla, Q ld. 

229,942 
100,325 

•Expenditure on this work in excess o f receipts will be recovered in 1966- 67. 
t Overseas organization. 

330,267 



Division of A nimal Health: 

Animal Hea lth Laboratory 
McMaster Labo ra tory 

Division of A nim al Physiology: 

FINANCE 

$ 

47,228 
153,535 

229 

$ $ 

200,763 

Ian Clunies Ross Animal Research Laboratory 769,338 
Regiona l Laboratory and "Chiswick" Field Station , 

Armidale, N.S.W. 371,701 1,141 ,03 9 

Division of Nutritional Biochemistry: 

Nutrition Labora to ry, Adelaide 
Field Studies at Glenthorne, S. Aust. 

Plant Industry­

Headquarters, Canberra 
Regional Pastoral Laboratory, Falkiner Memoria l Field 

Station, Deniliquin, N.S.W. 
F ield Investigations, Armidale, N.S.W. 
Western Australian Investigations 
Cooperative Projects with N .S.W. Department of 

Agriculture 

E ntomology and Wildlife­

Division of Entomology: 

Field Invest igat ions, Armidale, N.S.W. 

Di vision of Wildlife: 

Wildlife Invest igati ons 

Chemical Research Laboratories­

Organic Chemi st ry 
Ph ysica l Chemistry . . 

Research Services­

Agricultural Liaison Unit 

Wool Textile Research 

Wool Research Laboratories­

Protei n Chemistry, Melbourne 
Texti le Physics, Sydney 
Textile Industry, Geelong, Vic. 

TOTAL EXPENDITURE-INVESTIGATIONS 

124,913 
51,653 

355,959 

135,139 
37,451 

170,584 

6,357 

20,153 
.15 , 171 

706,789 
653,126 

176,566 1,848,635 

705,490 705,490 

47,787 

181 ,029 228 ,816 

35,324 35,324 

43,813 43,813 

2,862,078 

865,258 2,225, 173 2,225 ,173 

5,087,251 
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CAPlTAL WORKS 

CS! RO Expenditure 

Wool Textile Research 

FINANCE 

Laboratory Equipment and Textile Machinery 

Expendi1ure on CS/RO Buildings by Department of Works 

Wool Production Research 
Wool Textile Research 

Plant and Development Expenditure 

Wool Production Research 
Wool Textile Research 

Wool Buying and Selling Accounl 

TOTAL EXPENDITURE- CAPITAL WORKS 

TOTAL EXPENDITURE-WOOL RESEARCH TRUST 
FUND 

$ $ $ 

113,938 113,93 8 
----

7 1,438 
33,576 105,01 4 

---

100,384 
36,319 l 36, 703 

--- -
10,000 

----
365,655 

----

5,452,906 
----

During the year, $116, 176 was received from sales of sheep, wool, and other 
produce from CSIRO Field Stations and Laboratories financed from wool funds . 
This amount is payable to the Department ol Prima ry Industry for credit to the 
Wool Research Fund Trust Account. 

Miscellaneous Receipts 
During 1965-66, miscellaneous receipts amounted to $612,582. Details of the receipts 
are as follows: 

Sale of publications 
Sa le of equipment purchased in form er years, a nd other receipts 
Sale of produce .. 
Royalties from patents 
Testing fees 
Sale of animals . . 
Computing charges-External users 
Computing charges-Interna l users 
Miscellaneous 

$ $ 
22, 124 
67,372 
53 , 171 
56,347 
59,054 
10,788 

149,100 
179,146 

15,480 612,582 

The receipts from the sale of produce represent revenue earned by Divisions and 
Sections apart from the Special Revenue listed under Contributions on pages 219- 28 . 

The amount of $612,582 was credited to the Treasury appropriation and conse­
quently reduced the requirements from the Treasury by that amount (see page 218). 



FINANCE 23 1 

Works Projects (under Control of CSIRO) 
Treasury expenditure on works projects financed from funds made available directly 
to CSIRO is as follows: 

Animal Research Laboratories 

Animal Genetics-

No rth Ryde, N.S.W. 

Anima l Health­

Parkville site 
McMaster Laboratory, Glebe, N.S.W. 
Lansdown Pasture Research Station , Qld. 
Veterinary Parasitology Laboratory, Yeerongpilly, Qld. 

Animal Phys iology-

Pastora l Research La bora tory, Townsvi lle, Qld . 

N111ritio11al Biochemistry 

Adelaide 

Pl(//// Research 

Pla nt Industry-

Ca nberra la boratories 
Ri verina la boratory, Deniliquin , N.S.W. 

£ 11/0l/'/Ology 

Ca nberra la boratories 
Ginninderra Experimental Stat ion , A.C.T. 

Wildlife 

"G unga hlin" . A.C.T. 

Soils a11d frrigario11 

Soils-

Aclelaide 
Cunn ingha m La boratory, St. Lucia, Qld. 
Pas ture Resea rch Sta tion , Sa mford, Qld . 

Horticultural Research Sect ion­

Adelaide 
Merbein , Vic. 

Irrigation Research Laboratories­

Griffith, N.S. W. 

$ 

12,334 
600 

5,548 
764 

46,660 
656 

17,080 
1,976 

52,353 
48 

5,346 

33,538 
7,162 

$ $ 

14,623 

19,246 

3,000 

11 ,063 

47 ,3 16 

19,056 

4,950 

57,747 

40,700 

1,554 
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$ $ $ 

Tropical Pas{//res 

Cunningham Laboratory, St. Lucia, Q ld. 46,836 
Pasture Research Station, Lansdown, Q ld. 15,230 
Pasture Research Station, Samford, Qld. 6,198 
Cooper Laboratory, Lawes, Qld. 5,422 
Pasture Research Station, Beerwah, Qld . l ,274 
Nunbank, Meandarra, and Banana, Q ld. 3,553 
Rodd's Bay, Q ld. 270 
Gigoomgan, Q ld. 60 
Queensland Cattle Station, Mundubbera, Qld. 37,800 116,643 

Food Preservation 

No rth Ryde, N.S.W. 43,657 

Dairy Research 

H ighett, Vic. 2,054 

Editorial and Publishing 

East Melbourne 312 

Chemical R esearch Laboratories 

Clayton, Vic. 140,937 
F ishermen's Bend, Vic. 124,544 
Garden City, Vic. 33 ,715 299, 196 

Fisheries and Oceanography 

Cron ulla laboratory, N.S.W. 1,605 

Coal R esearch 

North Rycle, N.S .W. 54,800 

Physics 

Culgoora , N .S.W. 77,507 

Radiophysics 

Radio telescope, Parkes, N.S.W. 25 ,627 

M<.'teoro logical Physics 

Aspencla le, Vic. 1,710 

Building Research 

Highett , Vic. 16,380 

Triboplzysics 

Melbourne 37,457 

Soil Mechanics 

Syncla l, Vic. 3,336 

Mechanical Engineering 

Highett, Vic. 12,000 
Griffith , N.S.W. 4,015 16,015 



Forest Products 

Melbourne 

Applied Physics 

Chippendale, N .S.W. 

Site Services 

Canberra 

Canberra Library 

Black Mountain, A.C.T. 

Computing Research Section 

FINANCE 

Scientific Computing Equipment, Canberra, Adelaide, 
Melbourne, Sydney 

Head Office, M elbourne 

Regional Administrative Office, Sydney 

Regional Administrative Office, Brisbane 

Regional Administrative Office, Melbourne 

Regional Laboratory, Western Australia 

TOTAL TREASURY EXPENDITURE 

Printed by CSI RO. Melbourne 

$ $ 

36,950 

61 ,676 

7,373 

5,317 

259,381 

3,237 

1,560 

16,500 

350 

11,332 
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$ 

1,319,230 






