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SCIENTIFIC RESEARCH IN AUSTRALIA 

T HE sixteenth annual report of the Commonwealth 
of Australia Scientific and Industrial Research 

Organization*, covering the year ending June 30, 1964, 
includes lists of published papers and of the members 
of the Advisory Council, State Committees and staff. 
Of the total income of £14·87 million, £10·7 million was by 
Treasury appropriation, with a further £583,910 for 
capital works and £2·4 million from the Wool Research 
Trust Fund. Of the £10·8 million expended on investiga
tions, 36·6 per cent was on agricultural research, 9·7 per 
cent on processing of agricultural products, 11 ·6 per cent 
on physical research of industrial interest, 8· l per cent on 
chemical research of industrial interest, 7-3 per cent on 
general physical research, 6·8 per cent on processing, 
recovery and use of minerals and coal, 4·5 per cent on 
general industrial research, 2·8 per cent on fisheries and 
5·5 per cent on research services. The shortage of labora
tory accommodation remained acute. 

Among the research developments emphasized in tho 
survey are the studies by the Controlled Environment 
Research Laboratory in the Division of Plant Industry. 
These were concerned with the distributions of tempera
ture, humidity and solar radiation in the canopy of two 
contrasting plant communities, a wheat field and a pine 
forest, and with the corresponding distribution of evapora
tion sources and the movement of sensible heat. Recent 
work at Katherine has shown that Townsville lucerne 
pastures without the perennial grass are of greater feeding 
value in the dry season than grass/Townsville lucerne 
pastures, and the results point towards more productive 
grazing systems for beef cattle in the far north. Research 
on the nutrition of tropical legumes has provided informa
tion which will be invaluable in establishing and managing 
them in pastures and has also shown that their responses 
to fertilizers often differ from those of temperate legumes. 
Studies on the Northern Tablelands have indicated that, 
although there are very broad relations between the 
appearance of the soil and its general fertility status, 
the pattern of the relationship varies with different 
elements. 

Genetic and clinical work on the enteric bacillus 
Escherichia coli indicates at least five ways in which a 
bacterium, and probably any other organism, can become 
resistant to a poison. 

The tenth survey of land resources in Papua and New 
Guinea was completed in 1963, and about one-sixth of the 
area of these territories has now been surveyed. Generally 
surveys have revealed the existence of larger areas with a 
potential for development than was expected. Studies 
of the drying of grapes used mainly for production of 
sultanas or raisins showed that the rate of drying is 
determined by the wax constituents, which control the 
loss of water, and the rate can be increased by a brief 
immersion of the grapes in an emulsion of oil and potas
sium carbonate before drying. A systematic investigation 
being carried out on the ensiling characteristics of tropical 
pasture species should facilitate development of more 
suitable ensilage techniques and even indicate features 
to the plant breeder which could be introduced into 
otherwise unsuitable strains. 

Field and laboratory studies associated with more than 
fifty failures of earth dams have revealed two main 
patterns, apart from seepage losses through the floor 
of the dam; chemical studies on the water and the 
clay fraction of soils from dams which failed when 
it was first filled with water showed that these 'sus-
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ceptible' soils are dominated by monovalent cations, such 
as sodium, in the exchange complex of the clay. Research 
programmes are also in progress which are aimed at 
evaluating the pedological and terrain systems of classifica
tion as a basis for obtaining and recording such data for 
engineering purposes. 

The report points out that, so far, the Animal Health 
Laboratory at Parkville has succeeded in isolating virus8R 
of some six bovine diseases from Australian livestock 
which cause economic losses in herds, especially in younger 
animals through their effects on the brain and associated 
nervous tissues, the respiratory tract, the genital tract 
and the intestines. Some of the results of the investiga
tions which have established the critical importance of 
the cobalt-containing complex vitamin Ba and of a 
continuous supply of cobalt to protect sheep against 
phalaris staggers are reviewed. Other investigations 
have indicated that the supply of protein available for 
digestion and absorption in the small intestine is an 
important nutritional factor limiting the rate of growth of 
wool-its content of S-amino-acids being particularly 
important. Cystine, labelled with carbon-14 or sulphur-35, 
is being used to measure the rate of growth of length of 
wool fibres on experimental sheep, and besides investiga
tions into contagious bovine pleuropneumonia, there is a 
concurrent programme of fundamental research into the 
biology of the pleuropneumonia organism and relatE>d 
organisms. Studies of the inheritance of tick resistance in 
cattle indicate that tick resistance is highly heritable and 
it should be possible to breed for this character. 

Studies on the ecology of Sirex noctilio, a serious pest of 
Pinus raaiata in Australia, and of two parasites lbalia 
leucospoides and Rhyssa, now well established in Tas
mania, are in progress and, although no dramatic control 
by these parasites is expected, the Sirex population should 
be reduced. The main features of the distribution of 
blue-fin tuna in Australian waters have now been determ
ined, and factors influencing reproduction in the rabbit 
are being studied in climatic and pastoral conditions from 
sub-tropical through semi-arid to sub-alpine. 

A special Fabrey-Perot interferometer has been con
structed to measure the width of the green oxygen line 
in the high atmosphere and its variations from night to 
night. The electron microscope and a 'field-ion' micro
scope are being used in investigations of the creep of 
metals and have detected cavities at grain boundaries at 
a very early stage of development. Proton magnetic 
resonance spectrometry has now shown conclusively 
that dimethyl aluminium chloride exists as such in solution 
in ether. Other investigations have been concerned with 
the chemical properties of water at very high pressure,:, 
and the structure of casein micelles; a new chromato
graphic procedure for determining lanthionine, and a 
radiochemical method for thiol analysis, have been used 
to evaluate the relative roles of these groups in the setting 
process of wool. A new enzyme, protein disulphid,, 
reductase, which is involved in the reactivation of triod() 
phosphate dehydrogenase, has been identified, and it 
would seem that it may be partly responsible for tho 
Pasteur effect in intact plant tissue. The polyphenolR 
in the leaves of the Eucalyptu.s genus are being surveyed 
and most of the genus has been examined. A new type cf 
high-intensity atomic spectral lamp has been developed 
and considerable progress has been made towards deriving 
a mathematical model to account for the stages of breakage 
of selected size ranges in ball-grinding. An investigation 
of load distribution in wcod m floors has indicated that, 
nailing floors to joists and joints to bearers has littlE> 
effect. Results with a solar air-heater and rockpile have 
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led to the installation of a full-scale prototype air-heater 
and thermal storage system to heat part of a laboratory. 
Studies of molybdenum disulphide have demonstrated 
its outstanding adherence to metal surfaces. A new 

machine has been designed for shelling peas, while new 
fibre-board containers have been designed for transporting 
apples and pears. A prototype machine for the continuous 
dyeing of wool slubbing has been constructed. 

THE RESEARCH COUNCIL OF ALBERTA 

T HE forty-fourth annual report of the Research 
Council of Alberta*, which covers the year 1963, 

includes the usual reports of branches and divisions, and 
lists of publications {1959-63), and members of the techni
cal and other advisory committees. About one-quarter of 
the total effort is now devoted to mapping and classifying 
natural resources, about 10 per cent to investigations 
undertaken jointly with other Government agencies 
including the highway research, hail studies and water
shed research programmes. 

Almost half the total activity of the Council is devoted 
to long-range research programmes directly or indirectly 
related to the natural resources of the Province. In recent 
years, forest projects of direct industrial significance have 
become more prominent in the Council's programme. 
Several of the longer-range studies have reached a stage 
when they are leading to developments of commercial 
significance. Particular reference is made in this connexion 
to the development of a process for producing iron from 
the low-grade ores in the Peace River area, to work on the 
pipeline transport of solids, and to the development of 
several new products from coal. 

In the Coal Division, interest during the year continued 
to centre on the study of the 'paste-slug' technique for 
pipeline transport of granular solids, while work on coal 
chemicals was chiefly directed to investigations of humic 
acids and their application. 

The Petroleum Division is nearing the completion of a 
massive analysis, based on data from several thousand wells, 
of the regional distribution of oil, gas and water in the 
variousformationsof the Alberta sedimentary basin. Several 
possible means of transporting sulphur by pipeline were 
explored during the year, while investigations of the kinetics 
of hydrocarbon reactions were concerned with the decom
position of ethylene oxide and of ethylene imine, under both 
photochemical and thermal activation. The technique of 
electron-spin resonance spectroscopy is being applied to 
questions relating to coal and carbon structure in the in-
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vestigation of certain charge-transfer complexes which are 
similar in spectral behaviour to coals and chars. Another 
investigation involved a series of 10 methylated anthra
semiquinones, and demonstrated the stearic hindrance of 
a methyl group in the one position in anthraquinone. 

In the Earth sciences, a regional survey of the ground 
water resources of the Peace River block was completed, 
and pilot plant investigations were continued into a process 
for producing high-grade iron powders from the iron 
deposits in the Clear Hills. An evaluation of the ground 
water resources of some 17,000 square miles of East 
Central Alberta was published. Stratigraphical studies 
had their main emphasis on the Cretaceous rocks of 
Alberta, but research is also in progress on Precambrian, 
Mississippian, Tertiary and Pleistocene strata. A detailed 
field study was made of the Marmot Creek Basin near 
Kananaskis, west of Calgary, and, during soil surveys, the 
presence of a permanent icepan in organic soils in parts of 
Alberta was noticed; the chemical forms of sulphur 
occurring in Alberta soils are also being studied. 

Under the hail studies programme, analysis of small
scale pressure patterns over the project area indicates an 
interesting relation between the small high-pressure areas 
and the rainfall. Physical research into problems relating 
to highway design, undertaken within a co-operative pro
gramme sponsored by the Department of Highways, the 
Department of Civil Engineering of the University of 
Alberta and the Research Council, included investigations 
into the properties and behaviour of soils and paving 
materials, the structural design and evaluation of pave
ments and problems in the hydraulics of highway bridges 
and related structures. Work continued on the problem 
of scour around bridge foundations in alluvial streams. 
Industrial and engineering services included investigations 
aimed at the development of techniques for producing 
foamed asphalt and foamed sulphur. Studies of the ten
year biological cycle have been primarily devoted to the 
ecology and population dynamics of the Snowshoe hare 
which, as the dominant herbivore and basic prey species, 
holds the key to the cycle. 

INTERNATIONAL COLLABORATION IN PULP AND PAPER PRODUCTION 

FROM time to time, the Food and Agriculture Organ
ization of the United Nations, tho headquarters of 

which are in the Via delle Terme di Caracalla, Rome, in 
collaboration with Unesco or a similar body, organizes 
elaborate conferences having the objective of exploring 
ways and means by which the fibrous natural resources 
of developing countries can be used to the best advantage 
to produce pulp and paper. Normally tho regional areas 
covered by a symposium are quite large. Thus, in 1954 
and 1959 Latin America and South-east Asia and the Far 
East were covered, respectively; and in 1965 Africa will 
come under review. A similar regional symposium, but 
on a rather smaller scale, was also held in Beirut, Lebanon, 
in December 1962, having as its subject pulp and paper 
research and technology in the Middle East and North 
Africa*. On this occasion the Food and Agriculture 

• Proceedings of the UNESCO/FAO Regional Symposium on Pulp and 
Paper &search and Technology in the Middle East and North Africa, J0-14 
December, 1962, Beirut. Lebanon. Pp. ix+479. (Cairo: Unesco Middle 
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Organization and Unesco acted jointly. The papers read 
were published by Unesco several months ago (somewhat 
belatedly, one feels). 

These symposia follow a generally similar pattern, tho 
usual procedure being to receive papers of three different 
types. First are those prepared by the Food and Agri
culture Organization Secretariat in Rome; they usually 
summarize the position in the region as a whole and do so 
mainly from an economic angle. Official representatives 
of the individual countries in the region then summarize 
the present position in their respective countries, and 
their hopes and plans for the future. Finally, papers also 
come from invited consultants, who present appropriate 
case studies or specific technical papers of relevant 
interest. Ample opportunity is available for discussion 
of the papers presented, and although this was used to 
the fullest advantage in the present example in Beirut, 
and proved extremely valuable, the discussions are unfor
tunately not reproduced in the published volume. 
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