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COMMONWEALTH OF AUSTRALIA. 

Council for Scientific and Industrial Research. 
TWENTY-SECOND ANNUAL REPORT (FOR YEAR ENDED 30m JUNE, 1948). 

I. INTRODUCTORY. Wool Industries Research Association at  Leeds and to 
1. GENERAL. . assist the work being carried out at  the Gordon Insti- 

tute of Technology, Geelong, on the significance of the 
The Council for Scientific and Industrial Research uniformity of wool fibre to the wool 

was established in 1926 by the re-organization of buyer and the wool manufacturer. 
the existing Institute of Science and Industry. The 
powers an; functions of the Council are defined by 5. THE DEVELOPMENT OF THE NORTH. 
the Science and Industry Reaeanch Act 1920-1945, and The world demand for food include the initiation and carrying out of research in  
connexion with, or for the promotion of, primary and has made i t  essential that Australia, as an im- 

secondary industries ; the training of research workers ; portant food exporting country, should do its 
utmost to assist. Propess  in the south has the making of grants in  aid of pure research; the test- coEqiderable in the few decadPs but, ing and standardization of scientific and if the continent is to be developed flllly, attention instruments, and the carrying out of scientific investi- be paid to the more sparsely settled northern areas. 

gations connected with standardization; and the Before developmental scllemes be under- 
establishment of an information service relating to taken, first requirement is a thorough surrey of the scientific and technical matters. present potentialities and the initiation of research 

2. COUNCIL. 
Further changes i n  the membership of the Coun- 

cil took place during the past year. Mr. R. J. 
Donaldson, Chairman of the Queensland State Com- 
mittee, retircd, and Mr. A. F. Bell, Under Secretary, 
Queensland Department of Agriculture and Stock, was 
appointed to the resultant vacanry. Professor F. M. 
Burnet, Director, Walter and Eliza Hall  Research 
Institute, and Mr. C. E. Young, of "Noondoo ", 
Queensland, were co-opted as members for a period of 
three years, filling t ~ o  of the three vacancies caused by 
the retirement of Mr. J. P. Tivey and the deaths of 
Professor H. C. Richards and Mr. M. T. W. Eady. 

3. DIVISION OF TRIBOPHYSICS. 
The status of the Section of Tribophyeics has now 

been changed to that of a Division. Dr. S. H. Bastow 
is Chief of the new Divkion. 

4. WOOL PRODUCTIOFT AMD TEXTILE RESEARCH. 
The major activities associated with the programme 

of biological research in the field of wool production are 
reported among the investigations of the Divisions of 
Animal Health and Production, of Plant Industry, and 
of Biochemistry and General Nutrition. Reference 
was made in  the previous report to wool textile 
research, and some progreRs has been made in this field 
in the year under review. A site for a Division of 
Wool Textile Technology has been acquired at  Geelong 
and temporary accommodation is being erected. The 
Textile College a t  the Gordon Institute of Technolog;y, 
Geelong, is providing accommodation for some workers, 
and other researches are in progress in various Divi- 
sions of the Council. 

A study is being made of the wool carbonizing pro- 
cess, pilot plant is being constructed for the study of 
solvent degreasing, investigations are being extended to 
include biochemical studies of the protein structure of 
wool, equipment such aR the electron microscope is 
being applied to studies of the fundamental structure of 
wool fibre and the b r a t i n  molecule, and work is being 
initiated on wool wax. The Council is also providing 
financial assistance to help the work of the British 

programmes to meet the particular needs of this por- 
tion of the continent. With this in mind the Council, 
at  the request of the Northern Australia Development 
Committee, has undertaken a soil and vegetation reron- 
naissance survey of the most favorable portions of the 
country. Last year's programme included a study of 
the Darwin-Katherine region; the survey party is now 
occupied with the  Rarkly Tahlclantl. I n  PO-operation 
with the Department of Agriculture, Western Aus- 
tralia, investigations are also being carried out into 
the possibility of an irrigation programme in the 
Kimberley-Ord River region of the north-west of 
Western Australia. 

Pot~ntialities for development have already h e n  
demonstrated in certain areas of Queensland, and the 
Council is co-operating with the Department of A g i -  
culture and Stock, Queensland, in investigating the pas- 
sibilities of new areas. To facilitate this work, arranpe- 
ments have now been made for the establishment of a 
regional head-quarters laboratory a t  St. Lucia in asso- 
ciation with the University of Queensland, where 
facilities will be available for general soils, crop, and 
pasture studies. Field studies will be continued a t  
Gatton, but, in addition, the Council is undertaking 
extensive investigations in the Burdekin River region 
where the development of irrigated pastures for cattle 
fattening and of irrigated tobacco production appears 
promising. 

6. BUILDING RESEARCH-VISIT OF SIR REGINALD 
STRADLING. 

Sir Reginald Stradling, Chief Scientific Adviser 
to the Ministry of Works in the United Kingdom 
(and formerly Director of the Building Research 
Station of the Department of Scientific and Industrial 
Research), visited Australia at  the end of 1947, at  the 
invitation of the Council, to report on building research 
and associated activities. As a result of his recommen- 
dations, c lo~er  collaboration has been rstahlished be- 
tween the Council's Buildinq Materials Research Sec- 
tion and the Common~ealth Experimental Building 
Station of the Department of Works and Housing. The 
work of the Council's Section is no longer limited to 
materials and, in consequence, ih title has (been ohanged 



to Building Research Section. Provision has been made 
for closer liaison with the building industry by thr set- 
tinq up of a Building Research and Development 
Adui~ory Committee under the Department of Works 
and I-lousing, and a Building Research Con~mittee 
ullder the Council. The latter replaces the Building 
Materials Research Advisory Committee. 

7. FUEL RESEARCH. 
For some time the Council has been giving 

attention to an extension of its activities to include 
fuel research. Following the visit to Australia of 
the late Professor T. David Jones mentioned in  
the previous report and the recommendations of its 
Coal ITtilization Research Committee, the Council has 
decidcd to concentrate attention initially on work on 
the microstructure of coal, and a survey of the proper- 
ties of Australian coals. Further attention is to be 
given to problems of coal utilization. 

Work on the microstructure of coal is being oom- 
rrtrcwd in the Conncill< Mincragraphic Section and in 
collaboration with the Botany Department of the Uni- 
versity of Melbourne. A Coal Survey Section has been 
estal~lkhed to a~s i s t  in the carrying out of a compre- 
hen~ive survey of t,he ~hys ica l  and chemical properties 
of coals from all the main Australian coal-fields. This 
work will be undertaken in close co-operation with the 
Joint Coal Board, hhc State Mines Departments, and 
otlrer authorities. An Officer-in-Charge has been 
ap~)oint~hd and mill have his head-quartcrs in Sydney. 
A Fnel Research Advisory Committee has been set up 
to advise the Council on all aspects of fuel re.;earch. 

H maximum of £5,000 per annum. The Council for 
Sci~ntific and  Tnd1r:trial Research has two representa- 
tives on the Council of the Association. 

10. NEW PUBLICATION-AUSTRALIAN JOURNAL OF 

SCIENTIFIC RESEARCH. 
The Council, in collaboration with the Australian 

National Research Council, has undertaken responsi- 
bility for the establishment of a new scientific 
prriodical, entitled the " Australian Journal of Scien- 
tific I l csea i~h  ", which n~i l l  be printed in two series: 
Series A (Physical Sciences) and Series 13 (Biological 
Scirnces). The first issues of Series A aiid B appeared 
in March and February, 1948, respcctively, and snb- 
sequent issnes will be quarterly for the time being. 
The Jonrnal will be used as a medium for the publica- 
tion of research papers of outstanding merit, and will 
be open to receive contributions from re.scarch workers, 
irrespective of country or of the organization to which 
:]ley are attached. Dr. N. S. Noble has been appointed 
as Editor, and editorial policy will be decidtd by an 
Editorial Board under the chairmanship of the Editor, 
and comprising as members-Frofessors W. J. Dakin, 
E. J .  Hartung, L. H. Martin, and J. G. Wood. 

11. OVERSEAS TRAINING. 
Previous reports have outlined the arrange- 

ments the Council has adopted for sending officers 
overseas to collect information on new develop- 
ments in scientific research and to acquire 
general experience in research and a training in new 
t~~11niqi1cs. At the 30th Junc, 1918, 31 officers are 
abroad. A number of stndent5hi~s have also been 

8. AUSTRALIAN GOODWILL SCIENTIFIC DELEGATION TO 
rrcnfrd with a somewhat similar purpose in view, but 

INDIA. tnorc pnrticularlg for thc training of recent graduates. 
.4t the close of the year under review 31 students are 

Following an invitation from the Government receiving training in laboratories in the united King- 
of India, an Australian goodwill scientific dele- (lorn the u n i t d  states. 
 ati ion toured India in January and February, 1948. 
 he Delegation also paid a ssort visit to ~ a k i s t a n .  12. COLLABORATION WITIT THE UNIVERBITLEB. 
I t  attended the annual meeting of the Indian Science ~h~ council has for long adopted the policy of eo- Congress 4ssociation at  Patna, and visited a large oprating with organizations to the greatest nun lkr  of universities, government research institutes, poisiblo extent. a renllt, the volume of its work in and industrial undertakings. I n  this wag a eompre- which various scientific bodies, and in particular state 
hensive picture of the scientific potential of India waq ~~~~~t~~~~~ of ~ ~ ~ i ~ ~ l ~ ~ ~ ~  and universities, are 
obtainerl and many useful contacts xiere made which interested ha* now grown to large dimen,ions and is 
have sillce been used to advantaee for the exchange of lneniioned in the main body of the report that follows. 
scientific information and material. The Government 
of India has been i~lri ted by the Prime Minicter to With the development of the Council's investigations 
send a delegation of Indian scientists to Australia tn in the physical scicncps, the afforded the 
retllm the ~h~ nlemhership of the ~ ~ l ~ ~ ~ ~ i ~ ~  Universities has become increasingly important. For 
waF as follows :-sir ~~h~ 3ladscn, professor of example, in Sydney, tho National Standards Labora- 
trical Eagineering, University of Sydney (Leader) ; tory, the Radiophysics Laboratory, and the M c ~ a s t e r  
Sir Xcrr Grant, Professor of Physics, University of labor at or^ are accommodated in  the grounds 
Adelaide; Professor J. A. Prescott, Director of the .the Univer3it~. Similarly, in &Ie1bourne, the 
w a i t e  ~ ~ i ~ ~ ~ l t ~ ~ ~ l  ~~~~~~~h rnstitute; jgr. R. G. Dlv1~1on of Trihophysics is housed in the University's 
Thomas, Council for Scientific and Industrial Research D c ~ a r t m e n t  of and the of Animal 
~ i ~ i ~ i ~ ~  of ~ ~ d ~ ~ ~ t ~ i ~ l  chemistry; and M ~ .  G. B. Health in the ground., of the Veterinary Research 
Gresford, ~ ~ ~ ~ i ~ i ~ ~ t  Secretary, council for scientific Institute, while in Adelaide, the Division of Bio- 
and Tndustrial Rescarch (Secretary). chemistry and General Nlltrition is located in the 

University grounds and the Soils Division at  the Waite 
9. AUSTRALIAN LEATHER RESEARCH ASSOCIAROR. Institute. The close proximity of these laboratories to 

During the year under review the Australian leather University facilities and the opportunities for con- 
industry established the Australian Leather Research sultation and exchange of vi,-ws with members of tho 

I 
Association. This body, which has the legal form of a University staffs are of the greatest benefit. 
non-profit making company registered under the New I n  developing now iincs of work, par t icular l~ on the 
Sonth Wales Companies Act, is similar to the research more fundamental side, the Coilncll frequently t~ l rns  
associations operating in Crr~at Britain under the aegis to the Universities for assistance. Thus, in Melbourne 
of the Department of Scientific and Industrial the Council is collaborating in  nuclear physics research 
Research. I t  is finanred by subscriptions from the at the Physics School ant1 in metallurgical research 
industry aiid is at present establiching laboratory facili- at ths Research School of Metallurgy. I n  Sydney, the 
ties in Sydney in order to carry out a comprehcnsive work of the Rsdio lie-earch Board has been c ~ r r i e d  
progranxme of research. Under powers giren to it in out in close collaborat,ion with the Electrical Engineer- 
its Act, the Council is supporting the Sssociation by ing Department over a long period of years. More 
providing a grant at  the rate of £ for 5 on all money recently co-operative investigation. have becn initiated 
spent by the Association on 6cientific research up to within the Department of Chemical Engineering. 



13. FINANCE. 
Section XXIV. of this Report gives details of 

expenditnre by the Council of a sum totalling 
£1.674,295. Of this amount fllG,l76 was contributed 
other than directly from the Commonwealth Treasury 
and this zrnount included 241,432 expended from the 
Wool Industry Fund. I n  addition, the sum of 
4366.045 was expended on wool and textile research 
frorr~ funds der i~cd  as a result of the passing of the 
IVcol I-se Promotian rlct 1946. Certain other expen- 
diture involved in erection costs of buildings was also 
illcurrecl ou behalf of the Cou:tcil. The Council is 
l)articularly gratified with the way in  which outside 
iiodies continue to support it,  and with the marked 
interest evinced by, and donations for co-operative 
:r.search received froni, certain sections of hdustry.  
Anlong the mpny contribcltiolls received, reference may 
be made to those of the Common~vealth Cank, the 
Austra l ia~~ Cattle Research Association, the New South 
Wales Cepartnlent of Agriculture, the New South 
Wales Water Conservation and Irrigation Commission, 
the Cement Afanufacturers Assoriation, the National 
Gas i\.;sociation, thc BUTRI Brink of New South Wales, 
the Dricd Fruits Control Bo:~rd, the timber industry, 
and the pulp and paper industry. 

11. PLANT INVESTIGATIONS. 
1. GENERAL. 

During the year the Division of Plant Industry 
continued to find the shortage of buildings i n  Can- 
berra (particularly for pastixre work, physiology, 
and chemistry) a rerious retarding Influence in develop- 
ing the various research programmes. There are indi- 
cations that shortages of staff and equipment should 
largely be overcome viithin a year or two, bllt the out- 
look for 0btaini11g ~ldeqilate laboratory accommodation 
is depressinq. 

The development of the Regional Station at  Denili- 
quin has proceeded satisfactorily and a tender 
has now been let for the erection of the Regional 
Laboratory. The result? o f  tbr first ccrips of trials at  
the Station have been analysed and preparations are 
now in hand for the investigation of particular aspects 
of thp estahlishn~rnt of irriqnted p~s tures  in thqt rrgion. 

A property of 6,000 acres has been acquired near 
Kojonilp in thr ,soi~th-west of Western Australia for 
the pnrpose of strldyinp pastilre problems of that region, 
esper#ially those related to clover-grass balance. 

Wit11 the ro-op~ration of the Queensland authorities, 
accommodqtion has been obtained iq the bnildings of 
tho new University, at  St. Lucia, near Rrisbane. A 
number of officers of the Azrostology, Drns  Plant, 
Plant Introduction a n d  Tobacco S~ptinns of this 
Division have been located at  Sf. Lucia, working in 
aysociation with members of the Division of Soils based 
there. 

Dnrinq the past twelve months i t  has been possihle to 
develop the Katherine Experiment Station and also, in  
co-operation with the lvestern hustra?ia~z Department 
of Aqriculture, to commence a programme of investiga- 
tions at  the Kirnherley Research Station near 
Wyndbam, Western Auqtralia. 

The Northern Australia Regional Survey made a 
rerorlnaissence during 1947 of the Barkly Tableland 
and in tElp winter of 1948 surveyed particular areas in 
more detail. 

During the year the Senior Plant Introduction Officer 
spent ahout six months in Sonth America mith an 
officer of the U.S. Department of Agriculture for 
the purpose of collecting seeds and plants of wild 
species of peanuts, graqces, and pasture legames. Marfy 
of the samples obtained are now being sent to Australla 
and they will be grown and studied under a range of 
environmental conditions, 

Progress is being made towards the development of 
new lines of potatoes which combine good agronomic 
property mith c?isc.nse reqistance. Numbers of hybrids 
dweloped by this Division have been grown by State 
Departments of Agriculture, which are selecting the 
best of these for further tests. 

As in previoiis years, it is a pleasure to acknowledge 
the help obtained from State nuthorities interested 
in the vaiioiis inveqtigations in ~vhicll the Division has 
been engaged. With t l ~ e  sl~ortage of buildings, 
materials, and peinsonnel the ri~sults achiered would 
have h e ~ n  very much less significant had the co-opera- 
tion received been lees wholehearted. 

(i) Canberra, A.C.T. ( 1 )  Studies on Xown Pas- 
tures . - (~)  Wirnmera Byegrass-Subferranean Clover. 
-Studies to determine the factor8 associated 
with the rapid decline in  productivity of Wim- 
mera ryegrass in swards of Wirnmera ryegrass 
and subierrancan clover in this region are beinq con- 
i,inued. ilmong the aspects already examined are 
density of the cover, the influence of the associated 
subterranean clover, tlie nitrogen statns, and the in- 
fluence of various grazing practicrs. Experimental 
worlr has shown that the density of the cover is of very 
limited significance n11d that the ppor c!c~vclopment of 
the individual plant is the principal contributing factor 
to dcclinc in yields of Wimmera ryegrass as the pasture 
aces. Rcspon~es to nitrogen by the diminutive 
Wimmera ryegrass plant* in  an OM clover-dominant 
swartI were not significant. 011 the other hand, when 
the clovor mns rcnlovrd from tlw sward a substantial 
increase in the yield of Rrimmera ryegrass follo11-ed, 
but yields were still only of the order of 7 c-wt. ppr acre. 
No response to sulphate of ammonia ocpurred on the 
plots from which the clover had been removed. I t  is 
tentatively considered that the decline in Wimmera 
yields is due at  least in part to increasing, but as yet 
undefined, competition from the subterranean clover 
as the stand apes. 

( b )  Phularis-Xzrbterranean Clover.-Work on this 
type of pasture is currently confined to population 
studies and harvesting problems. Increasing the seed 
rate of Phalaris from 2 to 6 lb. per acre gave ~pproxi-  
malely 50 per cent. more plants but no increase in  
yield of herbage per acre. Yield of Phalaris and of 
snbtcrranean r l o ~ ~ r  wss unzff'eeted lip donbling the seed 
rate of subterranean clover from 2 to 4 lb. per acre. 

A trial was conducted in co-oreratinn with the Farm 
Mechnnization Section of the I l~~partmcnt  of Commerce 
and Aqricultnre, on the harvesting of sped of Piinlnris 
fuberoso. Direct heading gave a yield of 39.7 lb. of 
first grade seed per acre (29.4 per cent. of the seed 
available), ~ h i l e  stookine and thrcslling gave a yield of 
83.5 Ib. per acre (46.0 per cent. recovery). 

( c )  Pastlire Fsfn?~7icllrn~nt I L V ~ P T  Cover Crops.- 
Work is continuing 011 the establishment of various pas- 
ture species when sown with cereal crops. While satis- 
factory plrocedu~-es are possible to enable the establish- 
ment of annual species with cereals, the rrsults with 
Phalaris tuherosa are not promising. Little increase 
in est~blishment of this species mas secured by sowing 
the cereal in alternate rows only, and the density of 
the stand was still much below that of the pasture species 
sown mithont a cover crop. 

( d )  Field Germination o f  fluhterranenn Clover.- 
Studies were commenced in 1915 to determine the fate 
~f the crop of subterranean clover seed set in any 
particular season by each of four varieties of snb- 
terranean clover. After the crop was set, seedlings 
Ferr courltcd and rernoved as they appeared. The 
resiilts to date indicate clearly that at  least in this 
environment the proportion of seed remaining unger- 
minated twelve months after the crop is set will 



probably not exceed 10-20 per cent. of the total depend- 
ing on conditions experienced. This work must neces- 
sarily continue over a ~ e r i o d  of many years. 

(2)  illinera1 Nutrition Inarstigations.-Responses 
of subterranean c lo~er  to molybdenum were obtained in 
1047 on diverse soils at the Dickson Experiment Station, 
Canberra, and in trials at  Booroowa, Carrick, and 
Gonlburn. Wherever responses to molybdenum 
occurred the subterranean clover was well nodulated. 
The molybdenum content of clover plants from the 
Dickson Experiment Station was particularly low. 
Most samples contained less than 0.1 p.p.m. of molyb- 
denum. Lucerne and the grasses and other non-legumes 
did not respond to molybdenum in aoy trials nor 
was response to any species secured to copper, zinc, 
manganese, iron, magnesium, or boron in any of the 
trials. 

At six centres in the Southern Tablelands of New 
Scuth Wales a nodulation problem has been identified. 
Nodulation and grox-th were normal only in the 
presence of applied lime, even though inoculated seed 
was used. Other nutrients were ineffective. 

Work is continuing on the inter-relationship of 
applications of lime, phosphorus, and molybden~~m 
011 the Dickson Experiment Station where both deficient 
molybdenum and excess manganese are factors affecting 
growth. Weekly measurement of reducible and ex- 
changeable manganese over the growing period of 
lnceriie showed no marked seasonal fluctuation in  avail- 
able manganese. The manganese is present in the 
soil as concretions (7.5 per cent. Mn) and toxicity 
symptoms at any point depend on the abundance of 
these concretions. 

Pot culture studies on the red basaltic soils of the 
Ncrth C'oast of New South Wales mere commenced in 
1047. 12esults so far obtained indicate that nitrogen 
is the limiting factor for the growth of Paspaluln on 
these soils. On the other hand, the growth of white 
clover was poor even where essential major and minor 
elements were provided. Thcre is no doubt that the 
problem of satisfactory legume development is critical 
to satisfactory pasture development on this soil. 

(3)  Vegetation and Pasture Surveys.-The vegeta- 
tion and pastures of an area bounded approximately by 
Narromine, Gulgonq, Mittagong, and Ardlethan are 
being surveyed. Tlie survey of the north-mest sector 
of the region has been completed. Survey is also pro- 
ceeding on a portion of the southern Riverina, lying 
west of a line from ~ l l b u r y  to Y a ~ s .  The study of the 
phenology of the Stipa-Danthonia pastures of the 
Canberra region and of the degeneration of the climax 
grassland under the influence of grazing is continuing. 

(4) Toxaemic Jaundice Studies.-Co-operative work 
with the Division of Animal Health and Prodnction 
and the New South Wzles Department of Agriculture 
is in progress in conn~xion with the incidence of the 
sheep disease toxaemic jaundice. The botanical com- 
position of paqtnres on which pilot floclcs of sheep have 
been running has been measured by the weight estimate 
method. An attempt has been made to relate the 
botanical composition of the swards to changes in the 
copper status of sheep grazing on the pastures. To 
date, horever, there does not appear to be any direct 
relationship between copper bui!d-np and botanical 
composition. Because of the extremely high standard 
error attaching to attempts tc determine "amounts 
eaten" under cornrnrrcial grazing, effective studies of 
the actual dict are dificillt. Modifications in technique 
are, however, being adopted in an attempt to obtain 
at  least a crude account of the botanical composition 
of the diet in contrapt to that of the sward. 

I n  1947 a pot culture study was conducted to deter- 
mine the relationchip of soil typo to the copper and 
molybdenum content of three pasture species under 

glasshouse conditions. The main findings were that the 
mclgbdenum content was well related to soil pH, bnt 
showed no conbistent relationship as between species. 
On the other hand, the copper content showed poor 
relationrhip with $oil pH but in almost all instances 
showed the highest 1evi.l in ltrodium cyr/noru?~z followed 
by 1Clcdica~o de~~,ficulata and ITordeum lepori~~zlm. 

( 5 )  Danthonia 7nvestiyafions.-Following consulta- 
tion with officers of the U.S. Department of Agriculture 
and the treatment of sc~mi-commercial quantities of 
seed, it is now evident that the fluffy glumes of 
Danthonia species can be removed to give a high 
yield of naked unbroken caryopses. Satisfactory field 
establishment of such treated seed has been secured with 
supplementary watering and tests of ficld establishment 
with natural rainfall are proceeding. ., 

(6) A.C.T. Survey.-The Division is co-operating 
with the Commonnealth Bureau of Agricnltural 
Economics in a surrey of a clection of the properties 
of p ~ r t i o n  of the Australian Capital Territory, dcsigned 
to determine the eccnomics of pasture improrelnent. 
a001 prodl~ction, fat-lamb rais;:lg, and cereal cropping. 
The physical data determined on each holding include 
tcpographv, soil type, natural vegetation, and the area 
and condition of natural and sown pastures. 

(ii) Tmngie, Xew South Wales.-A large-scale 
grazing trial to be conducted in co-operation with the 
New South Wales Department of Agriculture at  their 
Experiment Farm at Trangie, was commenced in 
March, 1948. The main objective of the trial is to 
determine the influence of rate of stocking and of 
spring and antumn deferment respectively, on the 
botanical composition and the rendition of a S t i p ~  
Chloris pasture, and on the relationship of such pasture 
chances to the live weight and wool production of 
Merino wethers. A contour survey, a soil survep, and 
a detailed pasture survey were made prior to commence- 
ment of the experiment in order to permit optimum 
placement of ljlocks and treatments. Pasture cuts were 
made in October. 1947, when the winter annuals 
(.Medicago spp. and Rrodium spp.) tvere the principal 
contributors to a mean over-dry yield of 17.2 cwt. per 
acre; and in March and Mnv, 1945, m-hen Sfipa and 
C117oris spp. were the principal contributors to mean 
gielda of 2.60 and 5.04 cwt. per acre respectively. 
These cuts have also clearly indicated the value of the 
pre-experimental studies, since the October and March 
cuts gave closely comparable treatment means. The 
maintenance of the trial will involve hi-monthly pasture 
c l l t~ ,  sheep weighing, and determination of fibre 
diameter in a mid-side position on the sheep. The 
basal area of the perennial grasses was determined on 
432 permanent open quadrats (2 1n. by 1 m.) prior to 
rommencement of the experiment, and thew quadrats 
will be re-surveyed at annual intervals. 

Mapping of the vegetation of the region is proceed- 
i n e  Attention is being paid to the pasture disclimaxes 
wh~ch  appear when the varioi~s ve~etation communities 
are cleared and grazed. St~idies have also been com- 
menced on the incidence and development of " scalds " 
and the relationship of botilnical composition to 
intensity of stocking and trampling. Root studies on 
the principal pasture types are being initiated. 

(iii) Wagaa, New So~lth  Wales.-A comprehensive 
trial has. been planned in co-operation with the New 
South Walm Department of Agriculture at  their 
Experiment Farm at TVagca, New Sonth Wales. This 
trial is designed to determine trends in fertility an4 in 
production under various systems of land uce. The 
variables include the proportion of arable and p a ~ t u r e  
p h a ~ e  a rd  the nse of different type8 of pasture. 
D~tai led stitdies of physical and chemical changes in 
the soil and their relationship to pasture, crop, and 
wool production will be undertaken. 



(iv) Deniliquin Regional Pastoral Laboratory.- 
The Fallriner Memorial Field Station was occupied 
early in  1947 and irrigation development works were 
undertaken to enable planting of irrigated pasture 
trials in the autumn and spring. Ninety acres have 
been fully developed for irrigation, set down in  pasture 
experiments, and fenced. 

(1) Plant 1nvestigutions.-(a) Irrigated Pastures 
and Fodder Crops.-Establishmrnt trials mere initiated 
with winter and summer growing pastures and cover 
crops on two soil types. Of these soils, one is a levee 
soil of light csurface texture and the other is one of the 
" plains " soils of Prescott's "grey and brown soils 
of heavy texture ". 

Antumn-sown Wimnlera ryegrass-subterranean 
clover pastures were established with clover crops on 
both soils; they were better on the lighter soils. Later 
sowing (mid-May), so that the pasture seeds are 
germinated by the early winter rains rather than by 
irrigation in late autumn, appears preferable. The 
type of cover crop, the rate of its seeding) and its 
spacing had no appreciable effect on the first season's 
growth of the pasture. 

Spring-9omn pastures of perennial ryegrass-white 
clover were not satisfactorily established, irrespective 
of soil tvpe or nurse crops I I S P ~ .  Perennial ryezrass 
emerged, though sparsely, on the light soil but neither 
species established on the +ins soil. This, and the 
previous experiments, demonstrate conclusively the 
need to overcome the difficulties presented by the 
instability of the ag~regates of the siirface soils to 
watrr, and the consequent poor establishment of pas- 
tures germinated by flood i r r i~at ion.  Reliable estab- 
lishment can be exn~cted nnlv i f  sowinc can he carried 
ont in late aiitiimn. and nonnal winter rains provide the 
c~irface moictllre for crrrminntion. S o m i n ~  in snring 

' when temperatures are higher and rainfall is iincertain 
or ahcent (so that crops milst he perminated hy flood 
irriaation) is at  hect iinreliable, and on mod soils 
seems certain to fail. 

Pnspalum scrobiculafvm. sown in swards and in rows 
u n d ~ r  irrigation, develoned well. 

Pre-treatment cron trials were sown in  autumn 1947 
to determine their effect on sn;lq and on the si~bqecruent 
establishment of ~astl ires.  Wheat, oats, and rvccorn 
were 11wd a$ winter species and Japanese millet, Poona 
peas, 1,iverseerl was. .  and rice a q  slimmer specieq. 
All crov.. e.;tnhlichcrl well. Yielrlq of the cereals 
wpre hctter on the li~rhter-textilred soils. The n~~.;tures 
were plnnterl in aiitnmn 1948. Lnceme and field peaq 
mere inthr i f ty  and etiolqted d~xrinz the w q ~ o n  of 
establishment. As a resiilt. trace e l~ment  trials have 
been set down on areas of lucerne and of perennial 
rver'ra SS. 

(6) Nntttral Pnsf~srps.-The vegetation and pasture 
snmey of the Firlrl Station ma. completer1 durinr?. 
winter and ~ p r i n p  1947, and quantitative ~amnl iny  of 
the nastures and the statistical analyses have been con- 
clnrled. The paqture tones hsve been adeqixately 
defined and manped. The exvrriments beinv con- 
di~cted at Barooca mith the T)ivicion of Animal Rcalth 
anrl Prodi~ction and accoriatrd with the Toxaemic 
Jaundice Tnoeqtigations, have been terminated. 

(2)  Boi7~ nnd Irricrntion, Sf7rr7i~e.-Preliminary 
field determination., of permanent wilting percentape 
anrl of field canacitv have heen made on the two  oil 
types being irrigated on Fa1k;ner Station. I t  has 
been found that normal irriqation does not wet these 
soils to a qreater dmth than two feet. Infiltration runs 
are qho~ving a correlation between soil infiltration 
rate and nre-infiltration soil moisture. Further work 
is being d-ne on this aspect. 

I n  preliminary trials mith border and contour 
methods of irrigation no difference has been observed 
in the amoixnt of irrigation water used or in crop 

response., Preliminary work has been done on the 
relationship between rate of advance of the irrigation 
water front, and irrigation flow rates on light soil 
border irrigation bays with slopes of 0.2 to 0.3 per 
cent. The establishment of a Wimmera ryegrass- 
siibterrancan clover pasture with subrequent irrigation 
in 1946 and the structure deterioration accompanying 
this treatrneilt caused the infiltration rate of the soil to 
be ha1xc.d. I n  its third season of pasture the infiltra- 
tion rate of the soil is still only half that of similarly 
cultivated plots left unsown and unirrigated. The 
pasture has not yet been responsible for improvement 
in surface str~icture. 

(v) Armidale, New South Wales.-(1) Grazing 
Mnnagrnzent 8tuclics.-Experiments on the natural 
pastures of tho New England Region involving a com- 
parison of (a )  different rates of stocking and ( b )  con- 
tinuous versiis rotational gaz ing  have been commenced 
in co-operatioli with the Division of Animal Health 
and Production. I n  these experiments a study is 
being made of the effects of different grazing treat- 
meilts on: (a) parasitic infection, (h) wool production, 
( c )  liveweights and growth of the sheep, (d) yield and 
botanical composition of the pa~tnre ,  and (e) chemical 
composition of the pasture. During the year the 
fencing was erected and preliminary pasture sampling 
to evolve a technique suitable to the experiments was 
carried out. 

(2)  Species Trials.-The trial of a number of forage 
grasses and legumes on the three main soil types of 
the R e ~ i o n  has been continued. This trial is directed 
towards determining the most suitable species for the 
New England environment, particularly with regard to 
their capacity to provide forage during the critical 
winter months. 

The best orerall production in the two years' t ~ i a l  
tvas obtained with lucerne, red clover, Phalaris 
tuberosa. and sheep's bnrnet (Poterium sanqvisorha). 
Several strains of subterranean clover (on some soils), 
hairy Peruvian lucerne, Phalaris, sheep's burnet and 
Rispania cocksfoot were hest i n  winter, while 
Aqropyron e!ongatum, two Nelilotus spp., Phalaris, 
tall fescue, lucerne, red clover, and Bromus inermis 
made greatest summer growth. The species that have 
shown most promise (they are grown in  rows in the 
preliminary trials) are being further tested at Chiswick 
Field Station. I n  this trial various grass-legume 
mixture., have been sown in ~mards under grazing. 
Productivity and persistence of each species will be 
measured. 

With predominantly summer rainfall in  the New 
England Region it is possible that subterranean clover 
may not persist. To test the persistence and the 
seasonal productivity of a number of varieties dupli- 
cate half-acre plots of the follotving varieties were 
sown in the autumn of 1946 :-Tallarook, Mt. Barker, 
Dacchus Marsh, and Dmalqanup. 

(3)  Fer l i l i z~r  Trials.-(a) E.cplorntory Trials.-To 
determinch fertiliwr requirements of pastures on thf: 
various soil types in the New England Region, pre- 
liminary trials have been sited at, three localities (two 
under natural pasture and one under subterranean 
clover pasture). The fertilizer treatments ~lnder test 
were nitrogen, phosphate, potash, lime (as a nutrient), 
~vood a&, dried blood, and three minor element drcss- 
ings: (a )  borax, ( b )  molybdennn~, copper, and zinc:, 
and (c) magnesium, niclrcl, and iron. With the grass- 
dominant natural pastures, nitrogen (slilphate of 
ammonia) gave the greatest increase in  yield (up to 
100 per text.), and increases in g i ~ l d  from superphou- 
phate were almost as great. On the subterranean clover 
pasture, 2 cwt. per acre of superphosphate gave an 
increase in yield of over 300 per cent. Potash, lime, 
and borax failed to give an increase at  any locality. 
The other two minor ~lement  dressings and wood ash 
gave increases in  yield at  all localities. 
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(b) Rate of applicatiol~ of superphosphate.-To (b )  the sheep will not be forced to consume subter- 
test the effect of diflerent rates of application of super ranean clover during the growing season. At the 
phosphate on sown pzsturc on one soil type on 1111. present time, bio-assays for oestrogen content are being 
Chiswick Field Station, duplicate hali-acre plots of an done by officers of the State Department of Agriculturr 
area sown with Phalaris  tuberosa, red clover, and sub- and C.S.I.R. on numerous strains of subterranean 
tcrranean clorcrs were topdressed with superphosi;~hatt: clover, samples of the D ~ ~ a l g a n u p  strain eollectrd frorri 
in the autumn of 1948 as follows: ( a )  nil, (b) 50 Ib. a wide range of el~vironmental conditions, and also 
per acre, (c) 100 lb. per acre, (d)  200 lb. per acre, (e) numerous other pasture species. 
100 Ib. per acre to be followed by 300 Ib. per acve in the ( 5 )  G?.cszing and Rotation T~ia1.-This experiment 
spring. is being cclrried out a t  Wongan Hills on a co-operative. 

(vi)  TJrestpm ilrtstralic,.-(l) E/ .rharta (Irazzng basi with the State Department of Agriculti~re and 
.Alannnc?,.le?tt :'rirrl-Tllis esperirnent, comrncllced at the iJniversity of ~ T c s t e r n  Australia. I t  has now com- 
the 11:stitute of Agr.icultu?e, Nedlands, in 1943, wau plet 'd its second grazing year. Results over the two. 
conclni]cd in Apl,il, 1928. Throughout the four gra;z- ~ ~ M O n S  are in gelieral agreemellt in major l)oillts. 
ing years there bas hetll a dc,lline ill tile of D~l r ing  the willtcr, differences i n  sheep carryillg 
Ehrharta, ullder both conticyous and six-weekly rota- capacity-with the exception of the volunteer pasture 
tiona] grazilzg, tllough mar(> rapid under the formel treatment-are not very great, and production per 
treatmrnt. By 1.347 tllc+ pel,~nllial eras8 llad virtllallj sheep is fairly constant over all treatments. Thr 
disappeared from the expcrilllent. 'fhe 194.7 data for carrying capacities of the pabtures in summer have 
both pasture production and sheep liveweight increases beell greater than in  winter, and rate of wool pro- 
sho~~retl sxrall and non-significant treatment ditferences. duction less. Both volurlfeer pasture (chiefly cape- 
~ h ~ s e  filldings are  in line with tllose of previous years, weed) and subterranean clover plus Wimnlera r-egrass 

in sl,bstantial agreement those of the manage. ~~rodi lce  less WOO] per sheep ill this period than either 
merit trial on so1-n pasture a t  Canberr,~.  I n  the oats alone, oats plus Peas, or oats plus 1ul)ins. 
present instance the lack of persistence of perennial ( 6 )  Glen L ~ s s i e  Field Stlhfion, Kojonl~p.--Final 
vel It grass can be largely accolrnted for by the high "ral1gemcntsha.r.e been made for the purcsl~ase of a 

grazlng prcssure" on the grass accentuated by its 6,000 acre property a t  ICojonup by the Council and a 
high palatability in  con~parison with the associated research programme is planned for 1948. The acquisi- 
D~valganup subterranean clover. tion of this property will greatly facilitate pasture 

(2 )  IVimnzera Ryegrass Investigations.-Experl- research in  the southern sheep areas of this State. 
ments on the extra-grazing factors responsible for thc Invt>stigations on Wimmera ryrgrass, introduced 
retrogression of TVimnzera ryegrass in  soivn pastures a rn~n :~ l  pasture grasses and legunics, rom-so~vili:; of 
have bern co~ltiiiued. Resnlts obtained duriilg 1 9  17 Phalaris  and Ehrharta,  minor element studies, and 
confirriled past expe~.ience that  surface cultivatio~i is the effect of phosphate on pasture production, and on 

not alw:~ys efficacious in stimulating growth of this soil fertility,  re as!)c,cts of the work to be ~ ~ i ~ d e r t a k c n  
grass. I-'rima~il;y, low nitrcjgen supply is responsible a t  this centre. Experiments on the sheep infertility 
for  dLdline in yield in light textured soils. single- problem ~ i l I  also cr mprise part  of the programme. 
plant studies were begun in  1947 i n  view of the impor- ("ii) Cooper Laboratory, Lawes, &ueensland.-- 
tanee of the grass, c9pccially i n  connesion th n u r i n g  the year there has been an  extension of labora- 
slleep infertility prokrlem. Tt has been Yhoxvn th:,r tory and research facilities of the Council in Queenr- 
JVimmera ryegrass is highly self-sterile. land. A substantial part  of the main building a t  thts 

( 3 )  Ni?lernl Deficiency S,rtdies.-Seven field experl- new St. Lucia University has been made available 

merits were commenced in lg+7-mostly in the ~ i ~ ~ : ,  pending erection of a lreriunrlent laboratory in  Brin- 
area-to examine, in particular, the of pot:l>- bane, and this provides accommodation for afficers of 

sium, copper, and zinc on sown pa-ture specicq. thc Agrostology Section, the Plant  Introduction 
Neither lupins nor Ehrhar ta  showed observable res- Section, the Drug Plant  Section, and the Tobacco 

ponses. 11x1 alganup subterranean clover, on the other Scction of the Divicion. T1:c Cooper Laboratory also 
kana, shou-e:l nlarked responses to all tllree n ~ t r i e ~ ~ t , ~  in i d e i n ~  mailltained as a centre for research by the 
a nunlber of the trials, those to potassillm and zinc Counril; Geld work will continue at  the Lames Agri- 

being rnost pronounrrd. Omission of copper frequentlg cultllral College. 
resulted in characteristic tleficiency spmptorns. (1) Row Pastures.-Work on row pastures using 

I n  pot cultnre trials on four soils from the coastal P n s ~ n l z ~ m  scrobicul~tum and lucerne is continuing. 

plain region, i t  was noted that  barrel medic showed Two factors affecting yields of swards and r o ~ ~ a ,  watcr 
reqonses to copper, but not to zinc. Dwalganup sub- and nitrogen status, have been examined. Tlie 
terranean clover respolldcd to both nutrients and response to ammonium sulphate was greater on swards 

sholvcd characteristic, defirienc;y symptoms i n  tho than row pastures. Thus this pasture grown in rows 

abseIlce of tl;cqe e]enlents. Particular af,tcllticn is being to "lffer less from deficie1lc.Y than 
giiell to a sand of very low fertility (Jfuchea grown in There was !T?lpralltY less 

on which clover a,ill grow only ill the presence available soil moisture under swards, partic111nrl:y bcloa 

of lime or mood ash, and on which lupiris cannot pet a depth of 1 foot, and a more rapid penetration and 

be gr omn satisfactorily. absorption of water by row pastures when good rains 
followed a dry spell. 

(4) Pnsttrre Investigafions Relating to the Sheep 
Infertility Problem.--The two grazing experiment8 The competition between grass and lucerne noted in 
comlneIleed at  nralzderinR alld N ~ ~ ~ ~ ~ ; ~  in 1945 are row experiments has been studied in greater detail at  

still i n  progress: a tliird of similar design mas begun Brookstead on the Darling Downs. 

at  ICojonup ill 1947. Botanical compositio~l data 01, Observations on trinl plots, in vhich the grass alld 
the pas t~l re  have been collected a t  specified occasions In lucerne are mixed within the row, have indicated the 
the expectation of relating these to differel~ces in  lamb- dezirability of compariag four pastures: (a)  P(rs17a~u,n 
illg results. To date, i t  appears that " clover scro7)icu!afurn alone, ( b )  lucerne alone, (c) Pasina7?lm 
dominance " per se is not the only criterion of a n  infer- scrohiculat7lrn and lucerne mixed rows, and ( d )  Pas- 
tility pasture, The widespread e]irrvinatioll of pdti" scrobiculntu?n and P1~nscolus lathyroides, 
species from clover pastilres under present method. of A further experiment is also to be conducted to 
g a z i n g  n~anagement is cons:drrcd a vital factor ill determine the significance of legumes in contributing to 
the problem, and consideration is being given to graz- nitrogen status. Treatments will include: ( a )  R T - ~ S ~  

ing systems in  which (a) grass may Le retained, an 3 alone (control), (b) grass plus ammonium sulpl~ate 



(control), (c) grass plus lucerne, (d)  grass plus 
IJhaseolus lathyroides, and (c)  grass plus lucerne, plus 
Phnseol us luf7~y~oiJes. 

I (2 )  I2hodes Grass Paslures.-Interesting data are 
now accruing from an experiment designed to assess the 
relative value of two strains of Ehoder grass, and to 
evaluate lucerne as a con~ponent of Xhodes grass pas- 
tures. The esperinimt has beer1 grazed by beef steers 
at  one beast to 1: acres. No  differences have been 
attributable to the grass straina (except temporarily in  
the ninter of 1947) but lucerne has had a tremendous 
influence on growth increment. The mean liveweiqht 
gain over the period January, 1946, to November, 1947, 
was 214 ib. on the pnre grass swards and 417 lb. on 
the grass-lucerne swards. The lucerne has been satis- 
factorily maintained in the mixed pasture but has 
never become a 11la.jor constituent. The amount present 
has rarely exceeded 2.5 cmt. per acre and during the 
winter months has been less than 0.25 cwt. per acre. 
I t  is of interest that even such small amounts of 
lucerne have increased grass yields by 4 to 10 cwt. 
pcr acre during the growing seaJon. The response by 
cattle is associated with the improved nutritive yield of 
the pastures rather than with the increased yield of 
grass. 

An experiment designed to seek a strain of lucerne 
superior to IIunter River for growth in association with 
commercial Rhodes grass has failed to reveal any 
material superior to this standard strain. 

(3)  Alternate Pastures.-Rhodes-lucerne ; mixture 
provides excellent food in summer but has limited value 
in winter; row pastures of Paspalum scrobiculalum 
(in combination with a suitable legume) will provide 
first-class winter feed but are susceptible to overgraz- 
ing in summer. An experiment has therefore been 
designed to gain preliminary data on alternate grazing 
of these two pastures by beef cattle. 

(4)  Natural Pastures.-Work on the natural spear 
grass pastures (IIcteropogon contortus) is continuing 

1. 
at Calliope, near Gladstone. Yield and botanical and 
chemical composition are being recorded at  twelve- 
\veclrly intervals. First year results showed that growth 
was restricted almost exclusively to the period of effec- 
tive rainfall between January and April, 1947, with 
spcar grass contributing some 90 per cent. to the total 
yield. Young spear grass (January, 1947) contained 
1.35 per cent. of nitrogen but was below 1 per cent. 
during the LIpril-October period. Legumes were rela- 
tively high in protein (1.86 to 2.22 per cent.) but 
contributed little to yield. I n  the first year light cul- 
tivation increased total yield by 26 per cent. and some 
residual eBect from this treatment was apparent during 
the second year. Subsequent experiments seem to indi- 
cate that benefit wili be restricted to cultivation in the 
spring and early summer months giving a better pene- 
tration by scattered light showers. Later in the season 
heavy rainfall ensures wetting of the soil to considerable 
depth with or without cultivation. 

An obvious approach to improvement in  this pasture 
lies in  the possibility of incorporating some legume 
in the sward. Stylosanthes sundaica (Townsville 
lucerne) was e ~ s i l y  established by surface seeding, even 
into a vigorous starltl of grass. Fertilizer esperime :ts 
with both major and minor elements have disclosed a 
marked response to applications of superphosphatr. 
An additional response has been secured from greater 
doses of phosphate in the presence of potash. The 
yield of Townsville lucerne was increased by 120 per 
cent. Preliminary trials have as yet indicated no 
legume of greater promise than Townsville lucerne for 
this environment. 

Preliminary studies on the effect of burning of 
natural ~ a s t u r e  at  Lawes have shown that this treat- 
ment increases the germination and establishlnent of 
neteropogon contortus. This work is continuing. 

( 5 )  Plant Nutrition Studies.-There ia evidence 
that plants growing on the black soils of south-eastern 
Queeadand suffer a nutritional defect. Poor establish- 
ment and seedling growth are common to many 
summer crops, though winter cereals are relatively 
unaffected. Trials to date with various soil amelior- 
ants and minor elpme:its have given so~newhat confus- 
ing resulk, but tilere is evidence that the zinc, man- 
ganese, a;ld copper nutrition of affected plants may be 
defective. Pot culture studies are also in  progress 
with a number of other Queensland soils. 

(8) Lucerne Strain Trials.-(a) Selection of " Hay- 
type '' Lucerne.-Test!; of 42 progenies of cronses be- 
tween the selected Hunter Eiver lucerne plants and 
commercial Hunter River lucerne and ten ot11cr lucerne 
strains showed that some strains out-yielded the control 
(commercial Hunter 12ivcr) in hay yields during 1947. 
Work is contintiing. 

( b )  Selertion o f  Flood-resistant Lvcerne.-A flood- 
\ ,  

resistant strain of hicerile was sought for use in areas 
subject to summer inundation. The xvork has not  
indicated any strain superior to conlmercial material 
in respect to flood resistance. 

(c)  Breeding of Rust-resistant Lucerne 8fraks.-The 
inheritance of rust resistance is genetically complex. 
Nevertheless, work over the past ten years has dis- 
closed strains which are 100 per cent. rust-resistant. 
Though these are not commercially desirable types, a 
programme to incorporate rust resistance and good 
economic qualities can kc envisaged. The material has 
been handed to the New South Wales Department of 
Agriculture, which mill continue this lucerne breeding 
work. 

(viii) " Gilruth Plains", Cunnamulla, Queensland. 
- ( I )  Grazing Management Studies.-Following the 
break in drought conditions a t  " Gilruth Plains " in  
February, 1947, the Mitchell grass grazing equipment 
was resumed. I n  this experiment, the effect on a 
Mitchell grass pasture and on the grazing sheep of 
light, medium and heavy stocking under both con- 
tinuous and rotational grazing is being measured. ('>) 

resumption, the eul)criment was reduced in size from 
ten replications to five. Though the earlier observa- 
tions on the effect of the grazing treatments on the 
yield and botsnical composition of the pasture and 
the wool return from the sheep are being continued, 
emphasis is also being placed on the measurement of 
changes in the density and vigour of the Mitchell grass. 
Under the exceptionally favorable seasonal conditions 
since the commencement of tlie second term, sheep live- 
weights havs been maintained at comparable levels 
under all grazing treatments and no differences in the 
effect on the pasture have been apparent. 

(2)  Regensralion of Xcn7i-arid Natz~ral Pasturer.-- 
( a )  By Conservative Stoc1cing.-Under conditions 
where the stand of perennial grasees in a pasture has 
been thinnrd out, but where sonic plants r ~ m a i n  to pro- 
vide seed, it should be possible to improve ;the stand by 
conservative stocking. An experiment hos been com- 
menced on a pasture in which the Mitchell grass was 
seriously reduced during the 1943-48 drought. Pre- 
vious investigations have sllown that the pasture is 
ad1 ersely affected by over-use during the sumwer grow- 
ing periods. I n  this regeneration experiment the graz- 
ing treatments are designed to spell the pasture dnring 
tlie groxing period?, but to obtain some return from 
it by conservative stocking during dormant periods. 

( b )  By Reseeding.-On many natural pastures the 
seed supply of the perennial qrasses in the soil has been 
exhausted. This is evidenced bv failure to re-establish 
during favorable seasonal conditions. Where reason- 
ably good seed-bed conditions are available, it should 
be possible to re-establish the perennial grasses bj  
reseeding. An experiment to test methods of establish- 
ment was commenced during the 1946-47 summer. A. 



thin stand of Mitchell grass was obtained from the first 
sowing, and an attempt is  now being made.to increase 
its density by conservative stocking. 

(3) Yield and li'lorisiics Studies 071 ~~iscel laneous 
Pasture 'I'y11es.-To obtain preliminary information 
on characteriqtics of pasture types other than the 
Warrego Mitchell grass, type sites hare been established 
at a nnnibcr of centres. 'lhese are " Gilruth Plains ", 
Cunna~nnlla (mulga-box) ; " Tilquin ", Bollon (box 
open forest) ; " liiversdale ", St. George (box open 
forest) ; " Bullamon Plains ", Thallon (coolibah open 
forest) ; and '( Noondoo ", Dirranbandi (Mitchell 
grass). Pasture samples are cut after each growing 
rain. On areas from which stock are excluded, ali 
species present are listed and the yield of grasses, 
legumes, and miscellaneous (herbage) species deter- 
mined. Three such samplings were made at  each type 
site during the past year. 

(ix) Burdekin Valley, &ueensland.-Preliminary 
examinations of the Burdelrin River by the State of 
Queensland have indicated the possibilities of develop- 
ing a major irrigation storage reservoir in the upper 
region of this valley. I t  is considered that were there 
such a scheme to be developed a major portion of the 
water available must be used for pasture and stock 
fodder production. At the request of the Queensland 
Government the Division of Plant Industry is co- 
operating in joint investigations concerning irrigated 
pastures in this region. Initially the work will be 
done in the delta region on the Ayr farm, which was 
used by the Commonwealth during the war period So 
vegetable production. An irrigated pasture experiment 
to be grazed by beef cattle has been desiqned. The 
object of this experiment is to obtain preliminary in- 
formation concerning the behaviour of pasture species 
under irrigation in this region, and to obtain a general 
measure of the reaction of stock when grazed upon 
them. I t  is hoped that facilities will be available to 
commence this experiment during the summer 
of 1948-49. 

3. WEEDS INVESTIQATIONB. 
With the completion in 1946 of the preliminary 

survey of the potentialities of plant growth- 
regulating substances as herbicides, attention was 
directed to the specific problems of the control 
of hoary cress (Victorian Wimmera), skeleton 
weed ((lowra, N.S.XT.), nutgrass (Lawes, Qld.), black- 
berry (Ferntree Gully, Tic.), Batl~urst  burr (Cunna- 
mulla, Qld.), mint~veed (Darling Downs, Qld.), and 
galvanized burr (Warrie, &Id.). The range of com- 
pounds uqed in the above tests has included all the 
known most active formulations. I t  has been found 
that a too rapid kill of the above-ground parts of 
perennials results in a poor root kill, and for this 
reason the sodium and triethanolamine salts appear to 
be superior to esters on non-woody perennials. The 
success or o t h c r ~ ~ i s e  of the treatments for controlling 
perennial weeds will not be known until the spring of 
1948. 

On the ecological side, a preliminary survey has been 
made of the Liverpool Plains area, and a number of 
transects at Ca$silis, Murtoa, and on the Central Table- 
lands of New South Wales have been made as part of 
a more extensive programme to investigate the effects 
of the grazing animal on the native and exotic vegeta- 
tion within defined plant communities. 

Work has been initiated to investigate the basis of 
the differential effect of plant growth-regulating sub- 
stances on monocotyledons and dicotyledons, particu- 
larly in relation to the respiratory enzyme systems of 
the plant, as receiit work has indicated that the effect 
of these subhtance~ is probably through their action 
on these enz: mes. 

Further investigations on the diagnosis of dead 
t i s s~~es  in plants by high-frequency electrical curre-its 
are in  progress. The method is being used to deter- 
mine the lowest point of dead tissue in the roots of 
poisoned plants. I t  also shows some promise in diS- 
ferentiating between healthy and virus-infected 
potatoes. 

( i )  IIoary Cress (Lepidium drabs).-Experiments 
initiated at ITurtoa in 1946 showed that spraying 8.11 

infested wheat crop in September with plant growth- 
regulating substances gale & 20 per cent. inc~*ease i r ~  
grain yields and a 70-80 per cent. reduction in cress 
density twelve months later. By the use of split-plots 
in  1947, half of the experiment was resprayed to deter- 
mine if further reductions would occur. I n  addition, 
a new ~ e r i e s  of experiments was initiated involving all 
the more important herbicidal formulations of piant- 
growth suhetanccs, the effects of different rates of 
application and power-spray applications to large 
areas. The initial results have been promising but 
final evaluation will not be possible until late 1948. 

(ii) lCkeleton Weed (Chondrilla juncea).-Initial 
experiments using plant-growth substances on this 
species gave conflicting results, but in  general were not 
promising. d series of experiments at  Canberra and 
Cowra involving the use of different formulations at 
diirerent growth stages was begun in 1947. The results 
show that autumn sprayings provided a measure of 
temporary control during the winter and spring, but 
regeneration occurred during the summer. Spring 
applications have to date been the most effective. 

(iii) Nutgrass (C'yperus ~otundus).-Field experi- 
ments were begun on this species in the summer of 
1947 a t  Lawes, Queensland The first of the series was 
a test of formulations including a series of esters of 
2,4-dicl~lorophenoxyacetic acid from the methyl to thv 
normal and isoamyl. Several formulations have give11 
promising initial results. Applications in  lighting 
kerosene have proved less clffectivs than water sola- 
tions or emulsions, and high rates do not appear to br 
more effective than 2-3 lb. per acre applications. 
Further experiments with soil fumigants at  Teuter- 
field have shown that the minimum effective dose rat(, 
of chloropicrin is between 200 and 300 lb. and of 
D-D 700 lb. per acre. These dose rates x7ere effective 
only when the treated area was sealed after injection. 

(iv) Bathurst Burr  (Xanthium spinosum).-An 
experiment at "Gilruth Plainu" has shown that 
Bathurst burr, even when flowering and fruiting, i~c 
completely killed a month after spraying with sodium 
2-methyl 4-chlorophenoxyacetate at  from 1-2 lb. of 
active ingredient per acre. Dust applications at  from 
3 to 4 lb. of active ingredient per acre were ineffective. 
Tests are being conducted to determine the viability 
of fruits which developed on treated plants. 

(v) Gal~laaized Burr  (Bassia birchii) .-As a means 
of controlling small areas of galvanized burr several 
formi~lations of 2,4-dichlorophenoxyacetic acid, as well 
as crude oil with and witl~out a fortifying agent, di- 
nitro secondary amyl phenol, were tested at  St. George, 
Queensland. The results six months after application 
showed that ethyl 2,4-dichlorophenoxyacetate at 5 lb. 
per acre had given a complete kill. The effect of treat- 
ment on viability of fruits is under investigation. 

(vi) BlackLerry (Eubus fruticosus) .--Following 
the failure of the sodium salts of 274-dichlorophenoxy- 
acetic and 2-methyl 4-chlorophenoxyacetic acids to pro- 
duce more than a slight epinasty of young shoots of 
blackberry in 1946, an experiment was laid down in 
1947 on young blackberry regrowth following cutting, 
using various ester formulations in water emulsions 
and kerosene solutions. Applications of 2,4-dichloro- 
phenoxyacetic acid and its methyl and butyl esters in  
lighting kerosene killed the top-growth, but vigorous 
regrowth followed. rlpplications of the butyl and ethyl 



esters in water exr~ulsions killed the leaves but only par- 
tially killed the stems which, however, still show 
epinastic effects and a variable amount of regrowth. 
A feature of the experiment was the volatility under 
hot conditions of ester forlmrlatio~ls particularly in 
ligkting kerosene, indicating that these s~lbstances may 
be daligerous to use near adjacent susceptible crops. 

( vii) iii~stletoe (Loraizthus spp.) .--2p:sy applica- 
tions to the foliage h a ~ e  proved in~ffective but liquid 
injections of copper sulphate are promising. Further 
tests with othcr poisons are in progress and radio- 
active tracer methoJs are being developed for follow- 
ing the movements of such poisons. 

(viii) itlint Weed (Saluia rejlcxa) .-Experiments 
have been coilducted to assess the agricultural impor- 
tance of this weed. Summer-growing crops can be 
grown on heavily infested land with little or no redllc- 
tion in yield. Mint weed is of little importance in 
winter crops and should be regarded rather as a weed of 
stock-routes and over-grazed native pastures. Chemical 
sprays are of doultful practicability because of their 
high cost relative to the value of the effective graznlg 
lands. 

(ix) Trees.-Preliminary trials in Queensland with 
plant growth-regulating substalices for the control cf 
regrowth and suckering have shown that partly they 
are, at  least, as elleetive as commercial tree-poisorrx 
when applied to " frilled trees ". 

(x) Pre-emergenc~ Tests with Plant Growth- 
regulating Substances.-Pre-emergence applications of 
phenoxyacejic acid ronipounds proved toxic to ah 
dicoty!edons tested and, iii addition, showed varying 
degrees of kxicity to monocotyledons, inchlding cereals. 
No difierelices were found between the sodium, amiiic., 
and ester formulai'ion~. The results showed that while 
many weed species w c e  almost conlpletely inhibited by 
.I ib. per acre applications of phenoxyaceti"icid com- 
p~l::lds, the establishment and yield of cexeals was not 
affeete3. Higher rates of application, honover. 
marked!y reduced the yield of wheat. Carbamates had 
no effect 0x1 the establishment or subsequent growth of 
any of the d;.potyledonq tested, excepting linseed, Linum 
usitoLissi,num. All of the monocotyledo~ious species 
were inhibited to a high degree by carbamates; 1 Ib. 
per acre applicatiolis of isopropyl-N-phenyl-carbamate 
reducing the number of fertile fillers and grain yield 
of wheat by apprc?ximately 63 per cent. 

(xi) Bzfc,-enfiol L f p c t s  of Phenoxyucetic Acid 
Compounds and Ylzdnyl Carbarnates applied to Wheat 
a t  Uifere t G ,  owt  'z-sr,~:,es.-Wheat proved mode 
sensitive to pheLloxj t l ~ ~ t ; c  . cid compounds in the sect. 
ling and early tillering stages of grew%. The !tilty, 

ester of 2, 4-c1ichloroph~~no:iyacetic acid was mow tourc 
than the soaivm salt and the triethzno!ar.ii~~e snlt ivt.j 
intermediate in effect. Oil the other haI1d, is02ropyi- 
N-phenyl-cerbzrnate \ i n s   st Tgr lc  at :io-\7eriug 3 7 ~ , r  

pre-shooting and had no +l?ect %t ihe ear1:er growth 
stages. 

(xii) Slate Weed* Ca--rdian,tqon ~ ' o ~ v ~ ~ i / ~ o , ~ .  - 
With the formati911 c f  a c o m ~ i t t e e  ? 1 Trsn, c is, 11-er, 
is a Weeds Co-o~iinatioa i l o m m t ~ e ~  in e ~ s h  -2 +rc?!:a:l 
State. The GommittC-o Lave keen fiRer+itg ju ,,;:I- 
tairiing a close liaicp , ' ,:; c . 3 :  the .., T~ . r i ,  i ~ ~ ~ a r l  ~ a -  -'a 
tions undertak;r,g ri p:iryl~ 0.1 T -d pr r ,b i~_;~~b in 
Australia. 

4. PLANT INTRODUGTIO~ 
(i )  General.-During the year, the S S J ~ I ~ P  PImt 

Introduction Oficer had the opportunity cf y-1 

ticipating in a plant col!eeti~ig expeditioT- f L  
South America, organized by the d.S L:,-dCt- 
ment of Agriculture. Ahou t six months we?,, - - 
parts of Argentina, Brazf1, Uruguay, aid r),.--,gvzg 
the main objectives being the collection oT seed9 
plants of wild species of peanuts, grasses, and pa,i,,rr 

legumes. Tlie area visited is one of particular interest, 
as several of the more promisillg introductions which 
hnve been ~atecl  in p r m i o ~ ~ s  aiinual reports originated 
in thia park of South America, and it was desired to 
obtain further strains in order to assess fully the value 
of the plants in Acstralia. 31a11y samples were 
obtained, and nre bekg  sent f o r ~ ~ a r d  to Australia 
through the Divitlon of  Plant Cxpiolation and Intro- 
ducati~:, of the U.S. Departillsrit of Agriculture. I n  
addit~on, the personal coniacts established with 
bottlnisls and research ~ ~ o r l r e r s  in the countries visited 
will be oi' great value for the Suture tvork of the 
Section. 

Other than the initiation of active plant exploration, 
referred to above, the principal developments in the 
work of the Plant Introduction Section during the 
past year incluje: ( a )  expansion of the work of the 
newer field stations, especially in the Northern Terri- 
tory and We:;tern Australia, ( 6 )  further development 
of regional trials of promisiiig introductions, and (c) 
closer contact with tho plant quarantine organization 
of the Commonweallh Health Department to minimize 
the risk of introduction of diseases and pests. Thc 
Section is the only agency authorized to introduce 
living plant material for the Council, and additional 
field stations have been gazetted as quarantine areas 
during the year. 

( i i)  Introduction and Exchange of Plants and 
Seeds.-This has continued actively during the year, 
thovqh on a slightly reclnced scale. Some 726 samples 
were received from overseas coniitries, including largc. 
colleetio~is from the Union of Soviet Socialist Repub- 
lics, Rulgaria, United States of Amerira and Canada. 
Samples sent abroad in exchange inxmbered 676, the 
principal recipients being some of the Balkan coun- 
tries. Tlie opportunity of establishing exchanges with 
these countries is particularly welcome, as they art- 
similar c l i~at ical ly  to parts of Australia and contacts 
have been very restricted in previous years. 

Pksturc and forage plants cx t inue  to form the 
largest class of introductions, fol!owed by vegetables, 
oilseeds, and cereals. Included in these groups are 
many varieties of French and broad beans and peas f o ~  
use by the Vegetable Section, rye varieties for soil 
erosion control, and collections of soybeans, sunffoweru, 
linseed, and castor beans for trial as vegetable oil 
plants. 

As in previous years, many samples have been SU]J 

plied to Gtaie D e p a r t m r l ~ i ~  of Agriculture and other 
or~anizatians for trial. hld,iy of these trials are on a 
co-operative basis, a d  ale of great assistaiice i n  
el-aluatinq the introductions. Exchanges have baen 
csisted by the distribution of qilarterly 7isis of plr,nts 
introduced, al:d an annual seed list. 

(4ii) Paqfu:.e and Foraye Plant Trials.-The 269 
new iiitroi!l:ctioas of pasture and forage plants ar.e 
being tescecl at  the inttloduction field stations at Can- 
berra (Australian Capltnl Territory), Lames and 
Redland Bsv (Quccnsland), Katherine (Northern 
Territory), and Perth ( V e ~ t ~ r i ~  Australia), together 
with mony of &hose which have shown promise in 
prev'ous years. 

Sel era: -b:ains of Brlhia grass {lctspalum notaturn) 
are showing promise in liursery trials at  Eedlancl Bay, 
and work with this specis will be ilit~llsified when the 
South American collections became available. I t  is 
oi - of the most iniportalit pastnre grasses in regions 
- 'milar climate to soixtll-easteisn Queensland. Other 

.we plants of plo~nise for this area include D r ~ l a n d  
j\ spier grass ( P ~ ~ ~ R P ~ ! z I T > L  six), ~pecies of Stylosclnthes 

B p d  .odium, avid kudzu (Puslaria tlzunbergia?za). 
S t u d l s  of vetches and other annual legumes for 

. ,  -,. - %. 0 ? <' - lay have continued at several centres in 
A clstralia and for green manure at Griffith 

8 h ~2o~ai'- Waks),  and a trial has also been b e p n  at 
anbkrrn The results to date generally confirm the 



value of auburn woolly pod vetch (Vicia dasycarpa), 
Monala vetch (Vze ia  monanti~a), and a varieij oi 
L u t k y r u s  ochrus from Palestine. Chemical tests maao 
on these plaliis have shown that they aic fiee from 
tozjcity and of high nutritive value. hlany varieties 
of cowpeas (S.' iync~ u ~ z g u i ~ u l n t a )  have been under r;xiai 
at  Katherine, Lawes, and GriEth. Sonie illw:ghi 
strains dereloped in South Africa appear to be out- 
starxling hay types, and others are being tested for 
suitability for green manure, grain productiou, and as 
re etabies. 

%he encouraging results obtained in trials of varieties 
of bulrush millet (Pennisetum fypl~oidi.unz) have been 
confirmed 13 a further trial at  ICa'thcirine, and they 
shon-ecl proizliae in a preliminary trial at  Lawes. Some 
of the str anis are also nncier trial at " Gilruth Plains " 
in soutii-western Queensland. 

(iv) l'mals of Vegetable  0 3 1  Pln9~ts.-Experimental 
work in this group lucludes t r d s  of several species at 
Katherine, Lawe;;, Redland Bay, Vestbrook (Queens- 
land), Red Cliffs (Victoria), and Perth. 

Results of soybean triclls continue to be conflicting 
and dliEculties are exparienced in obtaining satis- 
factory establishment and growth. Six varieties which 
have shown promise at Redland Bag have been selected 
for multiplication and further testing, and some 
varieties recently introduced from China have made 
good g-rowth in nursery trials a t  Lawes. At  Merbein, 
early-maturing varieties were most successful in a trial 
under irrigation. 

Sixteen varieties of castor beans have been tested at 
Katherine and five in Western Auslralia. They were 
unsnccessful in the ~ ~ e s t ,  but two American varieties 
showed promise a t  Katherine. These are low-growing, 
thin-stemmed, evenly-maturing types, suited to 
mechanicel harvesting. 

Sunflower trials have been conducted a t  Katherine, 
Lawes, and Westbrook. Growth was fairly good at all 
centres, but full yield data are not yet available. I n  
view of the promise shown by the Canadian hgb~itl  
variety '"diiance ", seeds of the parent lines have been 
introduced so that hybrid seed may be produced here 
for more extensive trials. 

Trials with linseed must extend over several seasons 
to enable reliable results to be obtained, as the crop is 
inher-ntly a variable one. The potential importance of 
the crop in south-eastern Queensland apyears to warrant 
such trials, and they are in progress at Lawes, West- 
brook, and on the Darling Downs. Rc~ul t s  from the 
f i ~ s t  three years' trials at Lawes show that the yields of 
the best varieties-mos"t3 oi" Indian oi;g;n--are at least 
equal to those obtained in other linseed-growi~ig 
countries. 

Otller oilseeds under trial include sesame, niger seed, 
p e a ~ ~ i t ~ ?  s~fflower, an:? repn eed S e ~ a a e  anti niger 
seed made gocd q1-owth at  ?hath:?rine and v7ere  ell 
suiteci to the seasonal length, bvt further information 
on yield.: mu,t be chtaiiled beiore tJ3eir valve can 
be as-essed in rrlatlnn t o  that oF alJ;era3tive oil crops. 

(v) T r i a l ;  of Teclzn;cal  a.zd d5 isre l lancous  P7onts.-- 
Varieties of yam bean ( P a c h y - r k i z z ~ s  spp.) are under 
trial at Katherine and  Redla::d Ray, 2nd qood peed 
yields have been obtaired at hoth c-rptre:. Gromt'rr is 
Iess rampant at  Katherine, end the teed is moye easily 
harvested. Further tests are required on the insecti- 
cidal value of the se2ds. As the v!~nt, p ~ o 1 1 ~ ~ n  2 great 
bulk of Eol'age, they may he useful ss forage plants 
if not toxic to stock. Prelieoinary feeding tests with 
rats, made at the Univ~rsi ty  of (2ueensland, were incon- 
clusive, and further tests are to be made. 

Trials of guar (C'~/n?nops;s t ~ t r a g o ~ o l o b n )  were a 
failure at Lames and Eed CliiSs o~irinq to poor gerrni 1%- 

tion, but an early-matiiri~g s t r a i ~  made goad qro lvth 
and yielded well s t  Kathel=ine. Technoloqicl trials 
with the see? of this plant have so fa r  f a i ' t  1 "ri, pr-0- 
vide a clear picture of its value as a r o u ~ c ?  of mucilagcx. 

Several fibre plal~ts have been tested at  Katherine, 
pbr*iicuiar a-tle~li~on beiug given to ranlie in  view of 
the current iriiertst in the plant. The results show con- 
clusively that the iengih of the wet set~son at Kaiherlrrrz 
is too short ior the satisfactory growth of ramle, the 
yields being low and only one cut being obtained. 

(vi) Berbcbrium.-The work of the IierLarium has 
extended considerably during the year, though semi- 
routme identifications for members of the Agrostologji 
Section and other Divisional officers continue to make 
heavy claims upon the time of the systematic boianlst 
to the det~iment of taxonomic research ~"vork. 

Extensive collections have been made in Western 
Australla and the Australian Capital Territory, aiid 
the Elerbarinm has been enriched by collcctioi~s madc 
by of-Eceis of tht: Givision oi l?conoLl~ic I;rAionzology on 
a trip across the 1Ul;ilabor P i a q  by  he Common~iealth 
Nstrition Survey Par ty  in New Guinea, and by ofEcers 
of tile Borthern Australia Regional Hil~vey. Bona 
tioils have also been received f r o ~ n  tlle i;rLsbane and 
Melhonrae Herbaria. The specimens in the Rerbarium 
now t o ~ a l  15,203. 

During the year, an inv~entory was made of the Lucas 
collectio~~ of marine algae prior to its removal to 
Sydney on loan to the Div~sion of Fisheries. Visits 
were made to the Ferth, Melbo-urn?$ and Rrisbanr 
Eerbaria for critical checking of material. 

5.  TAICE-ALL OF TREAT. 
The results of an experiment in which wheat 

was grown in  drums out of doors and continued 
during the years 1944 to 1947, were analysed., 
The eflect of the disease on plants gronrt in parilally 
sterilizad sofl contarjli~:ared with the o~ganism at sow- 
ing time was sigaifirantly less than in the un~terilized 
controls. The yield of grain in lined soil in the first 
year was also better than in 'iihe unlirneci soil. Fert;,- 
lizing throughout the season by adding solution-9 of 
cnly five elements of plant food consisten-cly Kave the 
bc-i throughout the per:od of the e ~ p m i m ~ ~ f .  
I11 all but one year the use of a full nutr'kent s o i ~ ~ t i ~ n  
containing the trace elemeilts signifirs.ntIy reduced 
yield. The addition of superphosphate :,lone was 
out effect on  yield. 

Contaminating the soil with the brganism did not 
produce adverse effect, on yield e:'icept in oile seyips 
in which it Iraq aprlied to seed sown two  nlo~~tlis before 
thc usual s o ~ ~ i n g  trme. The yield of the crop in those 
drnrrls that were replanter1 at Ikr liormal tilne after 
eradicating the first crop of seedlings, was significailtly 
lrsd than that of the controIs. 

6. FRUIT INVES~T($ATIONS. 
(i) At Stanthorpe,  &z~eenslz+zd.--A general account 

cf the scope and pirronse of ~ l l e  app2e 311d pear rcot- 
stock ;nvestigations at Stailtl o rye  nss published in the 
Cox L I C ~ J ' I  J o u ~ n c ~ l  for IJIay, i 9 d 5  and r.:?l~?ts ohtailled 
dilring the first tcr-year pc~lod ~ 1 1 ~ ~ r n a ~ i z e d  in i!le 18th 
Annual Report. 

The r~rcpagation and multiplicatiolz of those apple 
r~ot~toclze which gale the best ~erformances during t h ~  
fir,t ten-gcnr perlo-i in 13ursery trial9 1,ave proceeaed 
sat;efec:o1 l!y, ar,d supplias of these selectid stoclia are 
being n~zclc rvailable to nurserymen. About 2,000 of 
theze sto~!rs are being made available to establi~~h layer 
beds i : ~  a nnrsery being ! ,:n's!ithod by local orsiiard;sls. 

':he two trials in which the trees are planted on an 
owhzrd Fasis of a 20 feet by 20 feet spaciag, are in 
cEe;- tenth yeqr. I n  the ijrst cf these, Jonathan slid 
Qrarnv Smith are budded to stocks Mallin: I., TCLT., 
and XVI., Northern Spy, and Pornme de Neige seed- 
lings. Both ~cioli ~ ~ ~ ' i e t i e s  cropped most helviIy 011 

Northern Spy during the earlv years of bearing: bg 
eke tenth year the yield of Oraaqy F ~ s i t h  811 this 
rootstock ~ r a s  still greatpr than on tlrs other storlrs, hut 
the lead enjoyed by Jonathan on this stock during 



earlier years has been lost. The largest trees are those 
on Malling XII. and XVI., Pomme de Neige, the 
smallest oil Spy and Malling I. The largest crop 
fruit ill the tenth year was from scions on 51allm5 
XlI.  in the case of Jonathan, and Spy in the case of 
G a y  i t .  Jonathan trees 011 Malliiig YII. suffer 
from a heary pre-harvest drop of fruit. No appre- 
ciable ilrol) has occurred on the other stocks. 

I n  the second orchard trial Jonathan scions are 
budded on three stocks-Malling XII. ,  S4, and Ivory's 
Double Vigor. Upon this trial is superimposed 
pruning experinzeilt in vhich severe, standard, and 
light prmiing (Wicken's method) are compared. The 
lightly pruned trees have grown into the largest trees, 
and have borne crops about twice the size of 
those of the hard-pruned trees. The heaviest 
clops have been borne by trees on Malling XII. 
From both these trial,; gooil crops of marketable 
fruit are being produced. Preparations are well in 
hand for the establishment of a field or orchard plant- 
ing of ~roolly aphis immune stocks which have been 
selected on their perforniance in  nursery trials, the 
results of rh ich  were reported last year. Sufficient 
quantities of further types of woolly aphis immune 
rootstocks have been propagated to allow their testing 
on nursery trials which will be establisl~ed during the 
1949 season. 

The nursery trial of pear rootstocks has given the 
follolving results. William Ron Clrretien on Pyrus 
Calli~r,ya~to, arc the largest trees but have not been the 
ileavicst croppers. The largest crops have been taken 
from trees on hfalling D.3 and performance on other 
storks has been in the order Pyrus Cnlleryann, C7, 

and B1 selections. 
( i i  ) Tr ,  7'(~sn1uizia.-Investigation of the problems of 

phy,iological s to~age diso~ders in  apples and pears was 
ag2i11 in abeyance because the officer engaged in this 
morlr was seconded for a further period, to serve with 
the Ilepartmmt of Commerce and Agriculture as Fruit  
Officer in Lo~ldon. These investigations will be resumed 
during the corning season. 

The general description and purpose of these 
investigations have been presented in previous 
reports, and particularly in  the Annual Report 
of the Council for the year 1945-46. Work 
has been continued along the lines previously 
indicated on the opium poppy as a source of morphine, 
and Dt~boisia spp. as sources of Iiyoscine a ~ l d  atropine. 
Atlrelse seasonal conditions mere encountered which 
seriously affected the progress of the poppy breeding 
programme. Good progress has been made, however, 
in the survey of native plants for sources of pharma- 
cologicaI s~~bstances, and in the spedial investigation of 
the occurrence of rutin in Eucalyptus nzacrorrkyncka. 
A new project has been uiidertaken which concerns a 
search for substances which way have inhibiting effects 
on tumour-growth in animals. 

( i )  Opium Poppy (Pnpnver somniferuw~) .--The 
cross material between the so-called English and 
Sliepparton varieties is now in  its sixth generation; 
many of these lines are already homozygous for cer- 
tain characters, and it is believed that they should be 
so for all the important characters by the ninth genera- 
tio11. Correlations betnecn successive generations for 
nlorphine content are not high. 

The yield trial of selected types at  Canberra was a 
failure because of excessive rain during the maturation 
period, but the duplicate trial at  Griffith yielded some 
assessable data. Five of the English and Shepparton 
cross lines yielded more morphine per acre than the 
standard English variety. In these lines a substantial 
improvement on the English variety in agronomic type 
has been developed. 
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. The cross between the English and F6 varieies is in 
the fourth generation but the results have been some- 
what clisappointing. The combination of the stout 
straw, large capsule characters of the English variety 
wit11 the hi@ morphine content of the F6 variety hau 
not been satlhfactorily effected. No  other crosses have 
given as promising results as the English by 
Shepparton cross. 

( i i)  Dz~boisia spp.-Observations and assays hava 
been continued on the selected progenies, and illforma- 
tion and data upon which the most satisfactory types 
will be selected for production of hyoscine and atropine 
under cultivation have continued to be collected. At 
this ,qtage consistent diflercnces in  the nature and 
amoutit of alkaloids and their extractability have 
not been demonstrated between seedling progenies of 
the " ~lorthern " type of D. ?nyoporoides. Tlie main 
basis upon which lines or progenies within this general 
type are being selected is deArable agronomic charac- 
ters. Some seventeen lines of this type are still being 
studied. 

,111 progenies of the " southern " type of D. myopu- 
~oides  continue to yield hyoscyamine to the practical 
exclusion of hyosciae. Several progenies of this type 
have been selected for further inrestigatioli and com- 
parison wit11 the best lilies of D. Leitltiturdtii, of 
nhich seven have been selected. I n  addition, material 
of a cross between U. rnyoporoides and D. Leichhardtii 
is being studied. 

(iii) Rutin.--The investigation of the occurrence of 
rutin in the leaf of the red stringybark, Ez~cnlyptus 
mucrorrhyncha, which mas mentioned in last year's 
report, has been comnieliced. Results have shown that 
youl~g leaf may have three to four times the content 
of old ancl mature leaf. The very youngest red tip 
leaves may contain 20 pcr rent. rutin on a dry weight 
basie. Thc rutin content of iilature leaf has been 
rather colistant at 5-6 per cent. irrcspcctire of time of 
season or weatlier coliditions. The examination of 
other species of eucalypts has been begun but so far  
r~itill has not been identified in any of them. 

(iv) S'uruey of Xc-ative I'lnnts for  So~crces of Sub- 
alnnces of PAarnzacoloqical C'alue or Che~ilicnl Inferest. 
-This survey aims to search the native flora systemati- 
cally for substances of pharmacological value, or other 
chemical interest (alkaloids, saponins, cyanogeiletic and 
cardiac glycosidej, pigments and oils). A preliminary 
selection of plants is made by nicans of chemical spot 
tests in  the field. Further examination is made by the 
Division of Industrial CE~ernistry of this Coluncil and 
by the 1)epartments of Chemistry in the Universities of 
Sydney, Melbourne, and Queenslaad. Tllc pharma- 
cology of subqtances fotlnd in the plants is investigated 
by the Department of Physiology, University of 
Queensland. The results of these collaboratir~ 
invr~~tigations are published as reports to their 
own institutions and in appropriate journals. 
Approximately 200 samples were supp'lied to 
these collaborators during the war. A compila- 
tion of all publishrd and reported references to the 
poisonous and nledicinal properties of Qucensland 
plants is in press, as is also the first report on the 
resnlts of the field spot tests. 

About 100 spot tests for alkaloids and certain other 
substancrs vere made during the year. Over 100 of 
these appeared worthwhile subjecting to detailed 
analysis for alkaloids, and some of them for other 
constituents. Systematic and conlplete spot testing 
of several families has been done. I n  the Rutaceae, 
for example, 30 species out of a total of 96 available in 
Queensland were found to contain substantial amounts 
of alkaloidal substances. 

As part of the general project a search has been 
comnleliced for ~ l a n t s  which contain substances 15-hicb 



recently in the United States that podophyllin virus, and possess satisfactory yielding ability 
(extracted from I'odoph y l lu~n  peltntum) has a marked as yell as good agronomic characters, have been 
action on tunlour growth. Because of a toxic action developed. At present the eaciest r a y  to develop leaf- 
to certain brain cells it is not a suitable anti-cancer roll resistance is to select frorn hgbritl progenies those 
agent. A11 extensive screening project which is in seedlings slio~rilig sensitivity to this virus. Sensitive 
progress in the United States aims to discover a sub- seedlings are more resistant than tolerant ones, and 
stance with sinlilar depressant efiect 011 cancer cells furthermore when infected are easily rogued fl'om corn- 
without the disability of podophyliil~ as a therapeutic ~ncrcial crape as they d o  not rshibit niaikillg of symp- 
agent. ,lmong the characteristica of podophyllin is i b  toms which occurs in more tolerant varieties like 
action on cell ciivisiorl or mitosis; it inhibits niitosis by Factor. J t  appears that the development of resistance 
preventing spindle formation. This character is being to the major potato viru~es is now p . ~ i b l e  in  new com- 
talcen as the lllaill 'oasii in the search for comparable inercial varieties for ilustralian conditions. 
substancezl i i l  Australian plants. Co-opcration with the potato agronomists of the 

Victorian, Tasmanisn and Western Australian Depart- 
8. TOBACCO INVESTIGATIONS. ments of ,lgriculture in the development and testing 

(i) ~ ~ ~ ~ ~ ~ l . - ~ ~ l l ~ ~ i ~ ~  the recession in tobacco of the more promking virus residtant hybrids has been 
work during the war years and the recent visit rontirlueil. 
of the ofiicer ill charge to x o r t h  ~~~~i~~ and ( b )  Common Scab (Actinomyces scabies).-Field 
xew zealand, all extellded programme of research trials of resistance of potato varieties to scab werc con- 
has llow begun, The objective is to determine tinued and esteildcd to include plots at Canberra, Koo- 

conditiuns under TT~Lic~l  quality tobacco call be Tv"e-"lll' (Victoria), Mo?'bray 
producei, i l l  Trhel.e sltitabje soil alld water for  I(t~ll(l~l~ha11i and Woodside (Soutl~ Australia). The 
,rrigatio,l a le  available arid where other factors are U I I ' O I I ~ I ~  of scat) vnricd co~isiticr:~bly, the l~lot at Koo- 

,in,iting. ,rhc n,orl; i s  heillg done in co-operation \ < ~ e - r ~ ~ l )  being least afTcc.ted, and that at Mowbray 
\i ith Statc Depai tmcnts ot .l.ricnlture. S\vaillp being far tnore affec-ted than any of the others, 

(ii) dlield b;sperirvLrnfs,-(a) ~~~~h though with 2 ~.ela t i~c~Ig .knprrficia? type of scat). Of 
IJueensland, in co-operation willl the ~ ~ ~ ~ ~ ~ l ~ ~ d  D ~ -  fiftcell r :~rirt irs suhjocted to replicated tests, four 
pal,llIiellt of ~ ~ ~ i ~ ~ l ~ , ~ ~ ~  ancl stock, variety and averaged less than one-tenth the aino~lnt of scab that 
iertilizer trails mere conducted on the property of occuned in the susceptible Late Carman controls 

pioneer '&lillb pty. ~ t d .  Yield per acre of (measurea as proportion of surface area of tubers 

cured leaf fronl the sixteell val.ioties tested, varied from ro"ered ~v i th  scab lesions), and four a ~ ~ e r a g ~ d  less than 

1,350 to 1,850 ]be In the fertilizer plots, cultural a quarter Of the r a t i ~  assigned to Carrnan for 

did permit the maintellallce of sufficient se~er i ty  of scab lesions, irrespective of the surface area 

soil moisture for  normal growth. ~h~ work is being coverpd. These two methods of rating gave somewhat 
continued arid extended to illc,ltde a study of irrigation di41erent results; only two varieties mere in the most 

requirements for  tobacco soils. this area tobacco is resistant four as judged by each method. These were 

in the field dUTilIg Septernber-December period, the Ontni0 and Cayuga> recPnt1y il1troduced from America. 

latter end ?f the dry season, and the crop is grown tested olllY in or'c (at  Canberra) 
under irrigation. owing to shortage of seed. ,4 Canadian seedling, 

( b )  gatherine, ~~~~h~~~ ~ ~ ~ ~ i ~ ~ ~ ~ ,  exploratory 1531-12, was the most consistently resistant of the 
plots to determine the best period of the year for varieties tested in four or five rxperiments. The order 

growth, and nitrogen and p]losp~loric acid require- of "~s~eptibil i ty varied in different localities, for 
merits, were planted at  the beginning of iiugust and at  exam~lc,  Kjllg Edward, which appeared one of the most 
the end of yebruary. ~h~ first plalltillg was affected resistant at  Canberra, was one of the most cusceptiMe 

adversely by high temperatures experienced during in No variety immune. 
November and December. Earvesting of the s~cond Twenty-one cultlues of Actinomyces from Canberra, 

planting commenced in June. Victoria, and South Australia were tested for patho- 
(iii) ~i~~~~~ ~nvestigafions.-~nvestigations into genicity on Katahdin potatoes in pots of sterilized soil. 

yellow dwarf and big bud viruses have continued a t  They into r o u g h l ~  groups, causing 

Canberra, the work being directed toward the deter- and very little scab respectively. They 
Ininntion of host plants acting as sources of infcetion. were also tested for chromogenesis in skirn milk and 
1 odder is bping used as a means of transmission of the "lltripnt broth- There was a definite but incomplete 
viru.. The Divi.ion of Economic l31ltomology has a correlation between pathogenicity and the production 
sirnilar objective, but is using thc insect vector as the of a dark in these media. 
agent for  transmission. A co,nlbincd cnlturfll and spray ('1 Rhi20ctonia solani.-I1l the 1946-47 Season, 54 

progranlme using insecticides for the control of the potato varieties were subjected to a preliminary field 
vector, Orosi~rs argenlata (Evans), was undertaken at tcct for resistaricc to 2. solani. I n  tile 1947-48 seaqon, 
Canberra. ten of the varieties least injured by 8. ,soZuni in 1946-47 

(iv) Physiological Investigaliolzs.--At Canberra, were again tested, together with four of those most 
injured. The order of apparent sl~sceptibil i t~ to stem the effect of different water levels and drought treat- 
and stolon le,ions considerably in the two merits On the rierelo~ment and porth of 
;easolq but in each Bromnell, Smooth Rural, plant ii bei'rg st'1died in pot This work ' Potornac, and 8-2 were the least complementary to field i.ireitigations on water require- irhi]r Wnrba, Red Warha, 

Burbank, and Arran 
s ~ n t h c t i c  growth regu1ators liave 

suggestpa derolopment of sc19rotja on the tubers bore no apparent a "leans growth a x i l l a r ~  bud"> fol'oiv- relatio?lship 
to the above results, and there 

ing mag be Norinally such gro-rtrl sign of any differences betmeen in is removed during the operation of "suckering ". at  a this respect. conciderable expense. 
I n  the 1047-48 season only, 25 lines from the Corn 

9. VEGETABLE INVESTIGATIONS. monl~ealth (formerly Empire) Potato Collection, in. 
cluding seven Species, were similarly tested. Nine lines 

( i )  Potatoes.-(a) Virus Resisli171ce. - Twelve of Solanurn andigenam, six of 8. cuTtilobum, three of 
hybrids which combine immunity to virus X, S. juzepczu&ii, and one ,of 9. teruifi~amcntum showed no 
field immunity to virus A, near field immunity definite resistance. One line each of ,,ye sfrnotomum and 
to virus Y, and high resistance to the leaf-roll S. Rybinii were the least but further work is 



necessary before i t  can be conclud& that  they or any of TVRlrs Depxrtn~ent of Agriculture crosses have been 
the rarietiei 8. tUberosunl mentioned above are rliade to clesc4op comrr~ercinl Frellc11 bezns field resistant 
rehistant to R. solnni. to the two bacterial blights. 

( d )  Late Blight (Phytophtkora infestnns).--idvan- (1 , )  Boot rot.-In recent seasons, certain lines of 
rage was taken of outbreaks of late blight in Xcw French beans (Phnteollis ~.ulguris) have been severely 
Snvt11 Wales and Victoria to malie collections of the aEccted, eren in the seedliilS stage, by root and basai 
blight fungus for use in tests of resistance. Eight  cul- sralk rot follon.ing very hot a e a t h ~ r .  As previously 
tnres hare  been i:olated from three localities i n  New reported, greenhouse pathogenicity tests of Fusaria 
S ~ u t l l  \Vales and one in  Victoria. These are  being and lI1acrol~?zomina pheseoli isolated from afl'ccietl 
n ~ a i ~ ~ t a i n ~ ~ d  in potato tubers and efforts are being made 111aats failed to reproduce the early and :evere 
to find a satisfactory medium 011 which to keep them ,ympto,l,~ stlen in the field. T o  ascertain whether 
in art; Ecinl culture. rliffcrel~ccs in resistance to root and stalk rot were 

( i i )  'l'omntoes.--Field immune tomato hybrids for  related to differences in resistance to excetsively high 
both ontdnor and glasshouse collditions are being ,.oil temperatures in the absellcc of soil fungi, 
l o .  .2 study of the nature of the host-parasite three lirlcs rceistit21t to root 3:ld basal stalk rot and 
relationship be tmen the organism Fusarium bulbi- three lligl~]y lines were gronn i n  sterilized 
genlcrn Tar. lycopersici and these field immune hybrids, Foil a t  soil tejnperatilre; averaging abollt 33" and 42" C. 
has bt en rr~nde. TLe i~lost p r o m i s i x  advanced hybrids N~ sllcll relation was found, all suffering 
harre been submittell to the toniato experts of the State about the sallle injury from tho high soil temperatures. 
Dcl)~txnell ts  of Agricnlturc for selection develop- The experiment Ivas not c:Lrried beyolld the sfedling 
~neut .  3 s  a result of this co-operative work the Queens- stage. 
iand Depzrtmclit of Agr i cn l t~~re  and Stock has sclected 10. Vraus INVESTIGATIONS. 
four hybrids for further work, the New South Wales 
I)ep:irtrnent of Agriculture, twelve hybrids, and the ( i )  To7)lufo Spotted Wilt.-A series of field   lots 
v i r tor ian  ~ ~ ~ ~ ~ t ~ ~ ~ ~ t  of Agriculture, tlventy hybrids. mas grovn a t  I)ickson Es1)eriment Station to 

Illrcstiaxtions 011 early blight of tomatoes caused by study further the effect of triple planting on 
the orgallism Alternaria solani have been continued. incidence of spotted wilt. Combined with the 
l~:ithogcllicity differences have been shov-n in various triple planting mas a n  c.<perirnc.nt in which plots 
isolates of the pathogen. The search for tomatoes were S L I I ~ Y O I I I I ~ C ~ ~  by a Z O X ~  of tick boarls kept sprayed 
inlmllne to the discape has beell continued. A testing with DI)T t~ act as a t rap  for thrips. Incidence of 

has been developed alld 104 varieties of sliottcd x d t  uras very light d17ring the season, and i t  
~,yrope,-sicon esculentum togetller with variouq liar.; naa posiihle a t  tliinilirlg time to eliminate spotted wilt 
of I,. pi~:~i~inellifoliunz, L. hirsuttcm, and L. peruviawum con11Jctely from the triple planted plots. Jlesults 
haye becll tested. Norle of the lines tested has &own of tb( ,~(.  plots h a l e  not heell statistically analysed a t  
complete immunity to the disease. the time of nri t ing,  but i t  is apparent that  the border 

JITork on the developlnent of hybrids resistant to the of tick beans has exercised a roilsiderablc protective 
: pottrrl wilt virus has been continued. Hybrids between effect. 
Bounty and h. pirn2~inellifoliw~n possessing a much (i i)  Potato Spotted 1Vilt.-Observations on spotted 
higher degree of resistance under greenhouse conditions ~ i l t  in potatoes hare  been co~tinuetl .  Durinz the 
than Pear l  Harbour, have been produced. These are 1947-48 season this disease virtually disappeared from 
tlow ready for trials under field conditions. potatoes, reverting to  the sitnatioil cunen t  i n  1044-45. 

( i i i )  Peps.--An agronomic survey of 300 varietier This r e~e r s ion  after two epidsrrlic seasons appeared to 
for ~ l a n t  type, maturity, pod type, and general yielding be correlated with low thrips populatio~is. A study 
ability has heen completed and is to be published. of the thrips population has been made throughout 

I n  the -2scochyta group of diseases most proqress has the season and is to be continued. 
been made with A. pisi resistance. The variety (;;;I ~ i t c ~ r P s ~  nroonz o~ L ~ ~ ~ ~ ~ ~ . - T ~  determine .iustrian Winter rxbibits a very high resistance to  inc;,jen,, of ,,itchcs, broom disease of lucerile, regular 
A.  jciiai and this has bcen crossed and back-crossed with sllrvcs of luccrne-gromillg areas in the Lachlzn Valley 
varieties like Greenfeast and William Massey to pro- hare been inqtituted. has heen found $Ilat the 
duce colnmercial types. The  Victorian Department of of rwogaizably diseased plallts varies 
Agriculture is co-operating in  this project. No variety throughout the reaching maximum in 
has been f o m J  so f a r  with high resistance to either sl,llrr,,cr nlollths alld a.millilnum in the winter, 
l%ycospha~re/liz pinodes or Ascochyta pinodella. plots h a ~ e  hem t~labiiahcd to study the course of the 

A large nurnbcr of varirties have also been examined disease in illdiridunl of different ages. 
for  re:istance lo bacterial blight (I'seudomonas pisi) 
and to jiowrlery nrilclc>\v (&ysiphe poltyoni), hot11 by It Seems likely that water supply lnnY play an 

inorulation and by observation of natural important par t  in the expression of cymptoms of the 
infedionS. Orle uarietS appears to be highly resistant dictcase, and preparatiol~s have been made for a green- 
to poudery mildew but all varieties tested were su9- llouse controlled n atering esperinlcnt. 9 general study 
ceptjl,le to bacterial blight. H ~ ~ ~ ~ ~ ~ ,  with bacterial of the virus has bccm undertaken in the greenhouse. 
blight some varieties like ~~~~~f~~~~ are less susceptible iittmltpts llave bcen made to tlansmit the disease by 

than others. grafting, by means of various clodrler species, and by 
mechanical inoculation. Gr:lf: transmission is the 

Firid observations on frost resistance in peas have ollly method i ~ i e h  llas beell sucrersful. stndies nrr 
been A technique has also being madc to determine the host range of ;he virlls. 
been developed. Snlootli seeded types are, i n  general, 
more frost resistant than wrinkled. 11. IKTESTIQATIONS IN NORTHERN AUSTRALIA. 

(it.) Beans.-(a) Resisfunce to bacterial blights.- ( i )  Katherine Experiment Station, Norflrern Terri- 
Two hundred varieties, both bush and pole, have been lory.-Ilzvestigations at the Katllcrine Experilllent 
examined for resista~ice to halo blight (Pse~rdnnaonas Station during 1947-45 21a~~e been confined to experi- 
n~edicaginis Tar. phaseolus) and American blight inents on the r i~rer levee soil of the Station. Negotiations 
(iYanthomonas phaseoli). Both bush and pod tests a re  taking place for the accpisition of two areas situated 
have been made acd  some strains of Red Mexican are about 4 and 20 rnilcs respectirely from tllc Station, 
the n~os t  resistant to  halo blight encountered so far .  which mill sample the more extensive coils away from 
Two varieties exhibited a high degree of resistance to the river levces. The experiments at the Stntion during 
Anzerican blight. I n  co-operation with the New South 1947-48 concerned various crops, fodder, and pasture 



species, and numerous miscellaneous plant introduc- 
tlons. I n  additioli a nnri,'uer of tiopical fruits and other 
plantings have been rcnintainecl. 

Cotton, peal~ut-, grain sorghum, and millet have 
bee11 tested undcr tlLylnncl contlirions. The application 
of fungicidal dusts to lreanut seed gave a significant 
in lpro~ en~cnt in the establiqhrnent of peanuts under wet 
conditions. il comparison of t~vo  varieties of peaiiuts 
under several fertilizer treatments is in progress. 

Six varieties of grain sorghums have been compared, 
2nd in spite of a rainti~cly dry season, these cropr have 
grown exceptionally well, and good yields are antici- 
pated. 

Three varieties of cotton are being examined under 
several fertilizer treatments. Satisfactory growth has 
heen nladc. Disease and insect pests have not been 
severe this season, bilt heat ware conditions to-ctiards the 
latter part of 111e g~,o\\  th period caused preniature burst- 
ing of the bolls. I n  spite of this, exceptionally high 
yield! were obtained from the first picking. IIowercr, 
it wlll be necessary to repeat this experiment over 
several seaso~~s brfore a true es~iniate of probable pro- 
duction can be gained. 

Plantings of brooni nlillet a t  four different times 
during the season 1i:lve not given PI omising results this 
year. Some ol' tlie to1iarc.o which has already been 
harvested and air-cured is of fair quality. 

Tobacco, rowpeas, bananas, pineapples, and papaws 
are being grown with supplenientary irrigation. i\ 
series of tobacco plantirlgs has been made to determine 
the optimum planting time and responses to fertilizers. 
Observations on four varieties of bananas over a period 
of srvernl years indicate that the TVilliain hybrid 
variety is the bc,t type exan~ined. I t  grorvs to a height 
of 8 feet and bears large bunches of good fruit. Tlle 
bunches are open and the plants do not lodge. Other 
tropical fruits under obserl ation include pineapples and 

I papaws. The cowpea has been shown to be an excellent 
I cover crop to be sown between these fruits. I t  is well 
I adapted to the conditions and re-seeds freely under 

cultivation. 
( i i )  Kimberley Research Station, Western Aus- 

tralia.-A research programme has been commenced 
at the ICirnherlcy Research Station near Wyndham, 
Western Alust~xalia, jointly with the WTestern Aus- 
tralian Department df Agriculture The major objec- 
tive of these investigations is to determine whether or 
not irrigation water-can be economically used for crop 
or pasture production on the heavy soils of the lower 
Ord River region. 

Investigations durinp the wet season of 1947-48 have 
been conc~rled v i th  rice and pasfures under irrigation, 
and various crop species under both irrigated and 
natural rainfall conditions. Rice, peanuts, and certain 
pasture species have made promising growth under 
irrigation. All experiments, however, hare been 
seriously affected by natural pests such as locusts and 
the tvllitc cockatoo. The experiments with these c'op 
species are being repeated under irrigation during the 
current dry season. 

(iii) A70rfher?~ Australia Regional Survey.-During 
1947 and 1948 the Northern Australia Regiorial Sur- 
vey party has becn examining the Bzrkly Tableland 
and alljacent areas Field operations cornrnenccd in  
April, 1947; during that winter a total of 4,000 miles 
of 1:rnd trnlTerses rvere made in the region bounded by 
the North-Soat11 Stuart IIigliway in the ~vcst, Camoo- 
weal in the enst, the desert areas adjoining: the Ten- 
nant's Creek-b10llnt Tsil I-Iighmay in the south, and the 

between the Gulf ant1 inland drairii~ig sys- 
tems in the llcrth The survey includes studies in the 
geology of tlie area, its geomorpllology, soils, vegeta- 
tion, climate, land use, and potentialities. 

As a result of the range of climatic conditioris and 
the occurrence of varying typcs of geological parent 
material, a considerable range of soils and vegetatiof~ 

types occurs. The most prodnctive areas are restricted 
to the broad belt of heavy clay soils tvhich extends 
from Nen castle Waters to Camooweal and then south- 
ward dorvn the Georgina basin. The regio~i is used ex- 
c l i ~ s i r c l ~  for cattle raising, the main product being 
store cattlr which are sent illto Queensland or South 
Australia. Sornc fat  cattle are produced, but under the 
cxistiug organization of the industry only a small pro- 
portion call be directly marketed. The number of fats 
coultl be increased if adequate transport or local 
marlietillg : L I I ~  killing facilities were available. 

Apart froni tlie survey of the Barkly Tableland, 
furtliw work has been done in the Icatlterine-Darwin 
region \vhich was snivcyed in 1946. il more detailed 
~ s a ~ n i n a t i o n  of the ares within a 25-mile radius of 
Katherine has been completed with the specific objec- 
tive of selectiag sites suitable as experiment areas 
supplementary to the Katherine Experiment Station. 

12. OTHER INVESTIQATIONS. 
(i) Feriilizer Esperinzents in Pine Plantations.- 

.\nnual measurements were continued in the fertilizer 
plots already established, as previously reported; 
they sho~ved no inlportant change from previous 
results. Soil samples taken from plots of Pinus 
vadiata in the Moss Vale district that gave a 
relatively poor response to phosphate, showed 
that these soila possessed a very high phosphate- 
fixing rapacity. This, together with the comparatively 
high phosphate requirement of P. radiata, may 
account for the poor response of this species to phos- 
phate as compared with P. ~ariheu and I-'. tneda in 
coastal plantations. Further treatrlieilts were applied 
to young self-grown P. radiata a t  Penrose plantation, 
using heavier dressings of phosphatic fertilizer than 
any applied previously in  these cspe~iments, viz. 8 
and 1 6  cwt. per acre of superpliospliate, or equivalent 
dressings of ground rock phosphate. Some of these 
plots were also sprayed with zinc sulphatc solution. 
No response is yet apparent. 

(ii) Peas.-With William Massey peas it was found 
that seed of good green colour gave a be t te~  stand of 
plants in glasshouse and small plot trials than did pale- 
yellow seed from the same sample. The reason for the 
better brairding of the green peas over the yellow is 
being sought in  further trials and field observations. 

111. ENTOMOLOGICAL INVESTIGATIONS. 
1. GENERAL. 

Steady progress has been made in  the main fields 
being investigated by the Division of Economic 
Entomology. 

The control of St. John's wort by introduced insect 
enemies has continued to fulfil its early promise, and a 
special team of investigators has been assigned to study 
the progress of the eradication and the pasture changes 
that result from it. Work will be rontinued natil the 
two insects chiefly concerned, the weed, and the eompet- 
ing pasture species, have settled down to a natural 
balance. 

Tests of DDT  dust^ against the red-legged earth 
mite have shown that the toxic effect of dueting treat- 
ments persists for several months, and i t  is hoped that 
this rvill enable DDT to be applied alo~ig with the usual 
superphosphate dressing in the late summer months. 
A similar prolonged persi>tency of DDT clusted on to 
pasture has been denlonstrated in  experiments on thr. 
control of the pasture cockchafer Aphotliws howitti. 
Almost complete control of this pest has been obtained 
in the first larval stage, although the later stages are 
markedly resistant. 

I n  investigations of the transmi5sion of the virus 
disease of lucerne known as t-iitches' broom, strong evi- 
dence has been found for regarding the jassid Oros i~~a  



argentata as the probable vector. Confirmatory experi- 
ments, in which this insect will be lased in  an attempt 
to transmit the disease to healthy lucerne plants, are in 
progress. 

Trials of new insecticides for use in preserving 
timber from termite attack have demonstrated the great 
value of pentachlorphenol for this purpose, and the 
fiame substance is now being tested as a soil poison 
against termites. Biological studies on t imbe~ borers 
llare been c~mmenced to link up with the work on these 
insects that has been proceeding for some years in the 
r l i r i~ ion  of Forest Products. 

The comprehcnsire investigations on the insecticidal 
control of cabbage pests, commenced in 1943, were suc- 
~e.rfully completed this year. The main practical con- 
clusion to be drawn from this worIr is that the most 
effective means of control is an all-purposes combii1.1 
tion dust or spray containing DDT and an aphicide. 
Several such conlbinations have been found satisfac- 
tory, and all are much superior to rotenone and pyre- 
thrum products. 

Staf'f difficulties hare necessitated a temporary inter- 
ruption in the inrcstigat;ons on the bIowfly, buffalo fly. 
and sandfly proMcrns, but these will he taken up again 
shortly. 

With the steady expansion in the scope of the Divi- 
sion's investigations, the need for basic taxonomic 
studies on a number of major groups of imects ha5 come 
to be increasingly felt. This need has been met, partly 
by officers primarily concerned with other mattera devot- 
ing a part of their time to taxonornic work, partly hy 
the appointment of specialist taxonomists, and part13 
by enlisting the co-operation of overseas bodies to carrg 
out revisiolls of iliIEcult groups. Taxono~nic work i 
now proccedillg on various groups of flies, cockchafers, 
parasitic wasps, termites, grasshoppers, and ants. 

Two major expeditions were organized during thf 
year to study the distribution of various injurious 
insects and to collect material for taxonomic study. 

2. CATTLE TICK. 
(i) Testing of Dipping Fluids.-During the year 

a dispersible DDT paste, a DDT powder, and a 
paste of benzene hexachloride (BHC), were tested 
against the cattle tick. Since the ~ublication of 
the previous report methods of analysis of DDT and 
RHC have been deaeloped, and used in the examination 
of over 1,100 dip samples. The results have helped 
considerably in  assessing the value of the  medicament^. 

S t  a concentration of 0.5 per cent., pp'-DDT neithcr 
the DDT paste nor the DDT ponder n-ss ad toxic or 
persistent as certain other DDT formulations tested 
earlier. The BHC preparation \-?as Srst tested at a 
conce~~tration of 0.25 per cent. gamma isoiuer. At first 
a remarkably efficient kill of ticks was obtained, and 
the cattle Mere afforded about eight days' protection 
from reinf,estation after dipping. With continuer1 usc 
and normal replenishment, the toxicity deteriorated 
and the period fell to three to four days, 
Increasing the concentration to 0.05 per cent. gamma 
isomer restored the killing efticierlcy to a high level, 
but the protective period was usually on!\. about five 
days. The shorter protective period necessitated more 
frequent dipping than with satisfactory DDT prcpara- 
tions, but in spite of this the material controls tick3 
efficiently. 

The concentration of DDT or BHC in the above 
preparations drops to a very low l'evel between clippings, 
because most of the particles sink rapidly. For in- 
stance. surface concentration may drop 50 pcr cent. 
after 45 minutes' standing. Re-suspension of the 
bottom deposit by stirring with paddles is difficult 
when the dip is clean, and almost impossible when the 
vat is contaminated with much dung and soil. The 
practical method of stirring is to pass a number of 
cattle through the dip. These animals must then be 

ae-dipped to ensure their immersion in a wash of 
reasonaLlc concentration. ilnalyse; have shown that 
frequently-used dips of the above formulations require 
stirring by about 2.3 head; infrequently-used dips may 
recluirr 100 head or wore. 

(i i)  Other 7'oxicologicab 7nvesfigations.-(a) Bio- 
assay Tests.-To simplify the preliminary selection of 
promising acaricides, bio-assay tests are now heing 
undertaken. Engorged female ticks are dipped in 1 per 
cent. alcoholic solutions of the materials to be tested, 
and their efIicacy is judged chiefly by their effect on 
o~iposition. Of thirteen toxicants tested by this method 
'' Toxaphene " and " Chlordane " proved outstanding, 
inhibit~ng egg-laying to the extent of 100 per cent. and 
08 per cent., respectively, conlpared with the controls 
dipped in alcohol alone. A bio-assay technique em- 
ploying larra l  ticks is aleo being developeti. 

( b )  Toxicity of I lDT to Caft7r.-This experiment has 
now been in progress for 27 months. The mean neight 
of the animals treated \ ~ - r e k l ~  nith a solution of D1)T 
in peanut oil now approaches that of the control 
animals. No po~t-mortem evidence of poisoning was 
drtlcted in one aninla1 slaughtered after 24 months' 
trcatnlent with DDT. 

(c) zlrsenic Resistance.-Experiments were per- 
forrrletl to  investigate the possibility that arcrnic resi-- 
tance of ticks i3 correlated with high fluorine intake 
by the cattle. Stalled cattle were drenched daily with 
sodium fluoride, and the susceptibility of their ticks to 
treatment with arsenic was compared with that of ticks 
from untreated animals. 'Itesults to date are incon- 
clusive. 

(iii) Biological and Ecological 1nvestiqations.- 
Distinct advances have been made in rnetl~ods of cul- 
turing and studying ticks. Experilncizts on the in- 
fluence of temperature and h i ~ m i d i t ~  on the fe~rtilitv 
of female ticks have shown that between 30' and 39' C. 
fertility decre{ases with rising temperature; at  these 
temperatures variation of relative hunlidity between 45 
per cent. and saturation has no effect on fertility. 

Investigations have been made into the measurement 
of popnlations of larval ticks in pastures, a ~ubject  on 
which information is 11eedt.d in the study of cleansing 
pastures by different dipping practices. sat is factor.^ 
rnc3tl1ods have not yet been developed, but thr work i.2, 
being continued along with field studies of the 
behariour and snrvival of larval and adult ticks. 

3. INSECT PHYSIOLOGY AND TOXICOLOGY. 
(i) Digestion.-Some general problems of insect 

djgei;tion have been studied as a preliminary to 
more detailed investigations of the digestion of 
keratin by wool pests. I t  has been found that 
the crop and midgut of starved cockroaches 
(BZattelZa germnnica) are filled with food within 
ten minutes of commencenlent of feeding. Absorp- 
tion takes place either from the midgut (e.g. 
acicorbic acid) or frorn the hindgut. The histological 
di>tribution of alkaline phosphatase, glycogen, ascorbic 
acid, the golgi substance, and previously undescribed 
argentophile inclusions s21ow some interesting relation- 
ships in  the cells of the midgut epithelium of Rlntt~lla.  

The mechanism of initiation of secretory activity 
has been investigated in the adult mealnorm (Tenebrio 
moliior) by a method involving the determination of 
the number of mitoses in the regenerative cells of the 
niidgut. The bulk of the evidence is against neural 
control and the possibility of humoral control is under 
investigation. 

( i i )  Insect Nuscle Respiration.-An extensive series 
of experiments on the purification of adenyl pyrophos- 
phatase of locust (Locusta nzigratorin) mu& was 
undertaken. A crude extract of this enzyme remained 
in the supernatant solution from which myosin had 
been precipitated. Very recent work on mammalian 
mnscle has demonstrated an enzyme which can be easily 



removeld from myosin and is activated by magnesium, 
as is the insect enzyme under investigation. The  latter 
u ~ a y ,  thereioie, llava :L closer counterpart in marrirrlalian 
mascle than n as originally thought. 

Some studies hare  been made oi the p H  and tempera- 
ture optima, and of activation and inhibition, of mscJcdt 
adenyl py r~p l io~p l~a ta se .  hliltathione and cysteine 
actirate sl 'ghtly; iodoacetate does not inhibit, but 
~iinllydrin inhibits strongly, a fact not previously 
recorded for this type of enzyme. 

( i i i)  l.:.~crefio?~..-Certain aspects of excretion in 
larvae of the Australian sheep blowfly have been 
studied. Particillar attention has been paid to tho 
accumulations of granule; i n  the lumen of certain 
modified regions of the malpighian tubules. 'I'he 
amount of granular deposit formed depends npon the 
diet: calcium and non-toxic magneiium salts produce 
very large deposits, while escecs phosphate marliedly 
depresses granule formation. Tl~ese  studies have a 
bear'ng on the accumulation or elimination of poten- 
tiall- toxic niaterials from the insect body, 

( i r )  Toxicity of Afntcricrls fo the 1Ionsefly.-New 
apparatiis and testinq techniques have been developed 
to evalilate insecticides possessing reqidual toxic pro- 
perties when applied in spray form. By applying to 
individual Aieq rneasurcd dopes of poison in solution, 
it hno been sho~rrn that  the gamma isomer of BHC is 
about three to  five times as toxic a t  DD'I', which in 
tu1.n is about seven times ac: toxic as pyrethrins. Males 
are killed f a r  more readily than females by each of 
thrse poisong, thiq probably being largely due to their 
tliffcrcnt body weights. 

'J'hc importance of activity of flying insects in deter- 
illi!:Inp thr  docages nrhich they arqnire during exposure 
to  sm:r sprays hecnme apparent in previous work. A 
itllrlr ~f the fliqht activity of the  housefly has now becn 
i i i i t ;at~d.  Al7eadr thwe are strong indications that  
f~ tunles  are capable of flyinq continuouqlv for longer 
periods than males, some females having been induced 
to  fly for more than 30 minutes. 

4. BIOLOGICAL CONTROL. 
Further progress has been made with the 

attempted biological control of St. John's wort 
fFT~/n~ricqrm perforaturn), of the potato tuber moth 
(Gnnrimoschpm.~ o~~r rc~r l e l l a ) ,  and of the cabbage 
moth (Plzitella macvlipennis). Plans are being made 
for the introduction of parasites of other major inqect 
pestcl, and diiring the year Cornpericlla hifasciafa con- 
s i ~ n m c n t s  were received from the Commonwealth 
Bur.eau of Biological Control for liberation against red 
scale. 

( i )  {Qf. John's Wort.--With the object of facilitating 
the aitificial distrihntion and natnral spread of the 
introdnccd Chrysomelids. ChrysomeJa h y p ~ r i c i  and C. 
qrw1~~77nfn. Innre detailed information has been ~ o ~ s q h t  
on thc dilytrih~ition of St. John's wort i n  the various 
Ftatcs, and t h b  has indicated tl-at the meed ociuPies a 
g ~ c a t c r  area than had bren realized, e spe r i a l l~  in New 
S o i ~ t l ~  mnlcq and Wcetcrn .I\nstralia. As a result of 
sirvevs in the south-nvst of W ~ q t e r n  Australia, i t  was 
decided, in coniunctjo~l with the Department of Agri- 
cultnre, to liberate Chrysomeln spp. in that  State. 

f n )  Chr~ j som~lo  hyperiri.-In Victoria, thiq species 
cont;nilec! to makc very sclti~factory progress through- 
oiit the Bright dictrict. where its control over the ~ e e d  
;s increaqing. Within the 1n.t few gearc:. i t  has 
hronrrht nnder con t~o l  considerable areas of the weed 
th~nl::holit the pine plantations near Myrtleford, 
n-hence c ~ n ~ ~ i d c r a b l e  ni~mhers of inserts were ceciired 
for- l i h~ ra t ion  elqp~irhere. Also, reports from Dargo. 
Victoria where (I. h?/pc.rici mas libcrated in 1940 and 
1941, indicate that  the insect has increased greatly in 
number:. I n  one area there, +he beetle,? were reported 
to have nract;caIlv cleared the weed from a twenty 
acre paddock by the end of 1947. 

I n  New South Wales, the colony established a t  Tum- 
bar i~mba in 19-11 is expailding satisfactorily. The 
insects are also making good progress a t  Yankalilla, 
South Australia, where they a le  already exercising 
an  appreciable degree of control. I n  Vestern Aus- 
tralia, tlir firit liberation of C. hyperici n a s  made in 
No~eniber,  1947, a t  Afornington llillq. 

(h)  Clirysonzela gemellala.-In the Bright district 
and along the Ovens Valley this species is very 
nutnerous and widespread, occurring over much of 
the area together with C. hyperici. Observations 
made over the l a d  few years s u ~ g e s t  that  C. gemclln~cr 
is more effectire than C. hyp~r i c i .  As i t  is no longer 
possible (except at sonic points where colonieq dcrired 
from particular liberations still remain isolated) to 
collect large numbers of the two species separately, i t  
is necessary to refer to tllc latest redistributions of 
adults as " Ch rysomelcr spp.". 

( c )  Chrysomela spp.-In Victoria, 466,000 adults 
were released in the Myrtleford district, and 185,000 
in  other parts  of the State, all these redistributions 
being made by officers of the Victorian Department 
of Lands and Survey. App~oximatcly 135,000 beetles 
were libcratcd in New South Wales, chiefly in the 
Albury, Tumut  and Orange districts; 150,000 were 
forwarded to Soluth Australia for liberation in the 
National Parlc : and 2.00,000 were released in  Western 
Australia a t  hlorninqton Mill,-, Rolyoake, 'Arnmvale, 
al~cl Alexandra Bridge. Distr-ihntion of the insects 
i n  Australia during 1947-48 totalled 1,136,000, all 
of which were collected in the Bright and My~t leford  
ilistricts of Victoria. 

( d )  Aqrilus k?/perici.-This root-borer is still re- 
corerable from its areas of cstablishment, but its 
effect upon the weed, and its rate of spread, are 
1n11ch leqs strilrinq than those of the t r o  Chrysomelids. 

(e) Oiiersens consiqnm~nts.-Shipments of Chry- 
snrnela spp. to  the United States were made during 
the year fo r  the control of Tl!/?~eric?~m (Iclamath weed) 
in  the western States. Two air-freight consignmenk, 
totalling some 500,000 adults, were sucressfully 
formarded, and were iitilized by the United States 
Department of Agriculture, in collaboration with the 
University of California, for  large-scale liberations 
over a wide area of California. 

( f )  Bcoloqirnl sfzcdies.-In view of the success now 
attending biological control of St. John's wort, i t  
eermed appropriate to begin a field study of the expan- 
sion in the beetle populations and the contraction in 
host-weed density. Snrh a study has been started in 
two infested clistrirts-Bright (Victoria) and Turn- 
barilmba (New South Wales). I t  aims a t  recording 
quantitatively the progrew of the beetles iintil the 
hertlr and weed populations reach a state of balance. 
I t  alqo aims a t  sec~xrine; information on the natural  
regmeration of veyetation following partial or  com- 
plete destruction of the wcrd. 

( i i )  Pofafo Tuber Il1ofh.-Work with the natural 
enemieq of this pest continued along lines ~ i m i l a r  to 
thore of last year. Breeding methods for Cop;rlosnmn 
korhlrri, Chelonus phthorimaene, and Mzcrobracon 
,q~lerhiae were qtandardixed, and a programme of mass 
liberation in  all States plaaned. Hornever, a nnmber 
of adrerse factors (especially outbreak.: of predatory 
mites) interfered with the breeding programme and 
kept liberations ~ ~ 7 ~ 1 1  below the projected level. 
~4pproximatelp 50,000 Jlicrobracon were liberated in 
thc eastern mainland States. A simple techniqile for 
mite control has nolv been evolved and this shonld 
allow of considerable expansion i n  the production of 
these parasites in the coming season. 

The Comrnon~eai th  Bureau of Biological Control 
forwarded numerous consignments of laboratory-bred 
On1 orgus phth orimaeae. A moderately satisfactory 
emergence of adult parasitm was w u r e d ,  allowing 



several field liberations to be made in New South critical density, however, the second phase began, in 
Wales and Victoria. Further consignments are which mortality increased rapidly with larval density, 
expected, and the*?, together with further large-scale and the nulllluer of adults elncrging per gram of food 
breeding of the other three parasites will, during the decreased. Xxanlination of the curve represellting these 
coluiiig season, give ample opportunity for the estab- lelations clearly indicated that a muscid population 
lishn~cnt of these natural enemies of potato moth if lirllited solely by food supplied at a constant rate should 
their establishment is, in fact, possible. oscillate violently in density, unless the reproductive 

(iii) Cabbage Jfoth.--A number of consignments of rate mere excessively low. Direct experiments to study 
Angilza cero;,hagu and Diadromus collnris mas received this situation are only in their early stages, but the, 
from the Cawthron rllstitute, New Zealand, during the already clearly indicate that the expected violent oscil- 
year. Culturcs of these Ichlleumonids were main- lations do in fact occur in a constant envirollmerlt 
tained at Canberra. A new method of rearing Angitia ivllich food is added at a constant rate. 
in the insectary has been developed, giving practically Many other a6pects of this type of competition are 
100 per cent. parasitism of the hosts and a higher Illring studied. A particularly interesting conclusion, 
percentage of  female,^ in the parasite progeny than tvhich is also to be derived from the curve :11:*( I ( '  

other x~orlrers hare attained with this somewhat in- mentioned, is that the greater the percentilqe of c g ~  
tractable insect. On the other, hand, dificlulty has or young larvae destroyed (up to a point not far short 
hecn experienced in breeding I ) .  collaris in satisfactory of the complete destruction of all eggs and larvar) t1'~ 
i ~ ~ ~ m b r r s ,  a low rate of parasitism of the exposed host; greater should be the average density of adults. This 
Lciug normal in the laboratoly. There is in fact conclusion is also being tested directly. 
some reason to qurstioll the identity of the species 
being lia~ldietf-a matter now being investigated. 6. LOCUSTS AND GRASSHOPPERS. 

l:oth th:ic paraiites hare been consigned to the work oTl the ecological control of 
rarious States, in a11 of which they have now been C'hortoicetrs termini fern llas no,v been continued 
liberated. 111 attempting to establish these species, the Trallgie ~ i ~ l d  station. man salt- 
the greatest dificuliy encountered has been the general bush ( A f r i p i e z  nlmnat,,lLria) has now grorvn +,, 
ilse of DDT to control Z'lz~te7la. Nercrthelesi;, it is considerable size in the harriers planted hetweell 
Iioped that the parasites will be able to increase in oriposition alld fOodd-b~leltF1  hi^^^^ of the test 
numbers on h o ~ t  popnlation~q feeding on cruciferous ontbrrak centres, and in is fornling the 
needs and undustcti root crops. contirnloun hedge required, to a height of 6-7 Scot. Tlir 

Ponie recoveric~ ot' both species have been made in senre?, for  tree species, to give greater llcig.,, . > Iabnlallia (according to reports from the Department to the barrier, ws. contillued ,,-ith tf.Qt plallliupq of 
of .\gricu~ture) and also fronl New South Wales and coot,ah ( ~ ~ ~ ~ i ~  salzcina) and belah ( ~ ~ ~ ~ ~ ~ ~ i ~ ~  lepido- 
the .\ustralian Capital Territory. No inforniation phloia) hilt thesr more succespfiLl than 
on establishment in other States is as yet available. species tried appears now that ,burnnLlc- 
Lt is too early to judge whether these recoveries iadicatr laria is the species can be used in this ,T,ork 
the permanent establishinent of the parasites. and, reriewing the ecological control ~irork as n whole, 

Fro111 f.'eld-collected material of P l ~ ~ t e l l a ,  a number to be tile to most of tile prohlcl,i. 
o i  natirc parasites llave been reared. I n  Australia, involved, H ~ ~ , ~ ~ ~ ~ ,  it has yet to seen hoTT, this plant 
uiilike so many other countries, thcre do not appear will stalld up to grazing of normal intensity; its 
to be any native species of Angi t ia  or Diadromus attack- ,ficacY as a means of reducing the locust populatioi, 
ing this  iaiect. Instead, the place of Angil ia  is taken the'outbrc.ak centres has  also to be tested. 
by the very common EIymenobosmina rapi ,  while the 
pupa is attacked by Brach?jnzeria spp. The worlr on the relation of locust abundance to tree 

(iv) CeJ Scale.-Sorne years ago C o n ~ ~ e r i e l l a  bifas- density has been completed and prepared for p~~bl ica -  
tion. The analysis of recent outbreaks of Chortoicetes 

c ia fa  (Chinese race) inl~orted from in relation t o  and other factors has beell con- 
and bred at  Canberra, whence it was distribnted to the tinued, alolrg the and phase studies interestecf States. Sub~eqliently it has been bred at the mentioned in earlier reports. Waite Institute. While some recoveries have been 
lecci,.decl, its establishment is improbable--though Rather nlorc attention than usual ha? been given to 

~ i b l r  ill Sovth Xu:tralia. broad distrihi~tional and ecological studies on Chortov 
~ ( ~ ~ ~ ~ t l ~ ,  tlvo additional concignments of Q. hitas- cefes,  specie3 of Aurlroici~tes, and otllcr Arrididae wit11 

c.illttr T,vere received from the ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ h  B~~~~~ wl~irh these are associated. Tu this conliexion two 

of niologir,al (rontrol, acd red exposed to thP major c011e~ting expeditions were unilertaken, one to 

ilave been delpatrhed to tile Nerv south Western Auitralia, across the Nullarbor Plain and 

\vales D~~~~~~~~~ of ~ ~ ~ i ~ ~ l ~ ~ ~ ~ .  Ak clilture of thi,3 returning along the shore of the Eight, and ihe othf~l  

liarsite is being Innintailled temporarily at canberra. to Tasmania. hlurh new informatioli xvas provided by 
these trips, including the disoovery for the first time of 

5. POPULATION DYNAMICS. Ci~or to ice fes  in north-western Tasmania. The eri-  
dence indicated that the specimens found had inraded 

Following earlier tlieorctieal invc~~tigations on Tasmania by flying across from a point 400-5(10 n,;leq 
the part played by. co~npetition in regulating away on themainland. 
the abundance of animals, experimental work in 
this f i ~ l d  ir~itiaterl last year xiras continued in 
the period under revicw. T l i ~  investigations l~avr  been 
concerned mainly with the study of iutraspecific com- 
petition f ~ ) r  food a:nollgot 1nus:id larr:*e, t ' ic specie,? 
used being ,blucca domestiea, Chryso?nyia rufifacies, 
and L ~ c i l i n  c u m i n n .  The last s~ecies  was used for 
most of the detailed work. 

I n  all three species i t  was fourid that the relntion 
betwee11 larval density and the nuinber of enierging 
adults ycr gram of food fell into two distinct phases. 
I n  the first there was iittle mortality, the number of 
adults increasing progressively with larval density, 
while their size progressively fell. At a particular 

7. PASTURE COCKVHAFEBB. 
Investigations have been continued on Aphodius  

howitti, and on other species of econonlic inzportance 
belonging to the sub-families Melolothin~te and 
Dynastinae. 

The distribution of econiomic infestations ofl A. 
howit t i  has been studied, by means of questionnaire. 
and field surveys, as a co-operative project with the 
Victoria11 and Tasmanian Departmellts of i2gl*iculture 
and the Waite Institute. I n  this IT-ork the Council has 
been primarily responsible for New South Wales, in 
which eerjoue infestation appears to be confined to the 
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Southern Tablelands. The susceptible region has been I n  preliminary investigations with benzene hexa- 
provisionally mapped with a v i e ~ ~ r  to a c-limatological chloride, a h i ~ h  initial kill of earth mites was obtained, 
analysis. but the peristency of this insecticide was not compar- 

Investigations a t  the Dickson Experiment Fa rm have able with that of DDT. Intensive work with this 
yielded illformation on the seasonal life-cycle in the material is therefore not contemplated a t  present. 
'Canberra area, and on the general b io log~  and A preliminary study of the influence of temperature 
behaviour of the insect. on aestivating eggs indicated that under favorable 

Some preliminary work has been done on the ecology moisture conditions the eggs will not hatch a t  tem- 
of Aphoclius. A striking feature of all infestations is peratures higher than about G . i O  F. This figure agrees 
the patchy distribution of the grubs. This appears to fairly well with a-tierage air  temperatures prevailing a t  
be due chiefly to the fact that  tlle adult bcetles are gre- the time of hatching in the autumn. Other biological 
garious and fly about, and lay, in discrete swarms. investigations on eggs and mites mere carried out, in- 
The swarms exercise considerable discrimination in  cluding a study of the internal anatomy of the mite. 

, thcir selection of oviposition sites, avoiding dense and 
tall pasture, and where possible choosing inlproved 
r'mtures with a legume component, or sheep camps. 9. INSECT VECTORS OF PLANT VIRUSES. 
IIomcvcr, swarms that find themselves over natural ( i )  Tobacco YelJow Dwarf.--The investigation on 
pasture remote from any improved pastures 11611 lay the yellow dwarf virus disease of tobacco was 
very densely in this, and thus produce dense grub in- continued and expanded in  co-operation with the 
festations in atypical situations. Quite minor obstruc- Division of Plant  I n d m t r ~  a t  Canberra, *us- 
tions such as fences or isolated posts, and still more tralian Capital Territory, during 1947-48. ~ s p e c t s  
trees and hedges, seem to induce settling and oviposition. of the problem on which Progress was made 

Methods have been devised for the qualltitative were the determination of altcrri~ttive host plants 

of populations of both larvae and adults, and the dis- of the disease, the stage of the life-cycle in which the 

tribution larvae orer a plot devoted to a fertilizer insect vector (the jassid 0'0'"'s 'rgcn"") becomes 

and grazing trial at  Dickson Farm has been examined infective, the incubation period of the virus in the in- 
for  correlation with pasture condition, fertilizer treat- sect, the feeding period required the 
merit, &.c. Two types of light traps have been used vector to become infective, the persistence of virus in 

successfully for estimating the relative numbers of the insect, and a determination of the role of the insect 

in flight on different days, and could no doubt in the of the disease fronl Year to Year. 
be applied to the comparison of adult numbers i n  Six species of plants were artificially infected with 
different seasons. the virus 'by infected jassids. Three of these were 

xxperiments in the control of ~ ~ h ~ d i ~ ~  by means of found to be llatilrally infected in  the field, namely 
DDT dusts applied to the pasture have shown that  Datzcra stramonium ( t h o r l l a ~ ~ l e ) ,  D. tatllla (thorn- 
almost 100 per cent. mortality of younq larvae results and L ~ c o ~ e ~ ~ ~ i c o n  esc7llent2rm (tomato). Labors- 
from an application of 3.3 lb. of ppl-isomer per acre, tory experiments showed that  the ~ninirllulli pcriod of 
and a single application may remain effective for up feeding by an  infected insect necessary for transmission 
to 18 months. Full-grown larvae are not affected. of the disease to a healthy plant is less than ~ T T , O  days, 

A detailed description of the immature stages of and that infected insects can continue translnissioll of 

A .  hozr~itli has been prepared to permit of certain iden- the disease for a t  least sixteen days after removal from 

tification of this species in the larval stage. diseased plants. 

Work on the taxonomy of coclrchafers other than (ii) Virus Disease.--The survey, beglln in 
~ ~ h ~ c l i ~ ~  is proceeding satisfactorily with tile 1941, of the abundance a t  Canberra of the green peach 

- 
assistance of the British Natural I-Iistory Mnseum. aphid ( J f ~ z u s  ~ e r s i c a e )  and the potato aphid (Macru. 

4 

L~~~~~ of a number of species found in pastures are S ~ P ? L U ~ I ~  solanifolii), aectors of leaf roll and mosaic 
being bred through to the adult stage to permit of diseases of potatoes, Ivas 

larval-adult correlation, and the larvae described. Pre- (iii) Witches' Broom Virus Disease of Lucerne.-- 
liminary ecological observations have been made on A study of witches' broom virus disease of lucerne was 
species of Sericesthis, Ador?jp7zorus, and other genera begun in 1947 to determine the insect vector, any alter- 
of the Melolonthinae and Dynastinae. native host plants of the virus, and its method of dis- 

semination from these to the lucerne crops. Evidence 
8. RED-LEGGED EARTH MITE. already available suggested the disease was insect-borne, 

During the past year considerable attention and that  a jassid was possibly the vector. I n  the spring 
has been dcvotd  to the determination of the of 1947, a survey was begun of lucerne stands in  the 
minimum concentration of D D T  dust required to Lachlan Valley, New South Wal.es, to find which jassids 
produce an eificient kill of the earth in occl~n-ed on diseased and  health;^ lllcerne fields, and t o  
sulterranean clover pastures. The lowest dosage obtain information on their distribution and abundance. 
applied mas 1 cwt. of 0.1 per cent. D D T  per acre (less Orosius argentafawas the most abundant of nine species 
than 2 oz. D D T  per acre). This produced a high collected. Preliminary transmission experiments have 
initial kill and such residual effect that  the mite popu- shown that  this species will transmit the virus from 
lation on treated land remained very low for three lucerne plants to Datura stramoniunz, J la lva  parviflora, 
months. On land treated with 1 cmt. of 0.5 per cent. and Beta vzllqaris. Back-transmission experiments to 
DDT per acre the mite population mas negligible even lucerne are still i n  progress. 
six months after treatment. Using a new method of fixation, virus inclusions have 

Methods of application suitable for large-scale treat- been demonstrated i n  the xylem vessels of diseased 
ment of pastures are heing examined, and tests are being plants. Attempts are  being made to trace the pa,ssage 
made to reduce the cost of D D T  treatment by incor- of the virus through the insect vector by the same 
porating the toxicant in superphosphate. method. 

I t  has been found that  mites from untreated land 
call penctrstc into pastnrc cleared of mites by means 10. FIBLD CROP AND VEGETABLE PmTB. 
of D D T  a t  the rate of about ! chain in two months. (i) Cabbage Y o t h  and Cobbfflle &'iitfeiflll.-Dusts 
Re-infestation of l a r e    ad docks treated with DDT by containing 1 per cent. DDT, diluted lvith pgrophyl- 
mites migrating from outside is therefore likely to be lite, or sprays containing 0.1 per cent. n n T ,  Cave 
a slow process, ample oontrol af these pests when applied every 14 



days. I t  was again found that, providing complete con- 
trol could be effected hefore hearting, it was not neces- 
sary to treat the cabbnges again during the marketing 
period. 

New insecticides teated against infestations of the 
cabbage moth and cabbage butterfly were 0.1 per cent. 
" Chlordane " (octochloromethanotetrahydroindane), 
0.1 per cent. " Rhothane D3 " (dichlordiphenyldichlor- 
ethane), 0.48 per cent. rotenone-pyrenone (a  mixture of 
piperonyl cyclonene, rotenone, and pyrethrins), 0.1 per 
cent. DDT as " Guesarol BW40 ", a " Toxaphene " 
spray containing 0.1 per cent. chlorinated camphene, 
and a "Toxaphene" dust containing 1 per cent. 
chlorinated camphene. These were tested against 0.1 
per cent. DDT plus 0.05 per cent. nicotine sulphate 
(1-800 " Black Leaf 40 ") and untreated controls. All 
insecticides were significantly superior to the 
untreated control. There was no difference between 
the DDT plus nicotine sulphate, the "Rhothane D3"  
and '( Guesarol BW40 " sprays. The " Chlordane " and 
" Toxaphene " sprays were significantly inferior to the 
DDT, while the " Toxaphene" dust was inferior to 
the " Toxaphene " spray. The rotenone-pyrenone mix- 
ture was the poorest of thesr insecticides and confirmed 
previous results. 

The 1947-48 experiments complete the programme of 

proved woods (d'ensiiied and resin-impregnated!), and 
anti-termitic chemicals. These tests, which have been 
a part of the work of the Division for a number of 
years, are arousing increasing interest in other parts 
of the world, and several requests have been received 
from overseas for tests to be conducted on the termite 
resistance of a number of different materials. The 
results obtained this year have shown the high pro- 
tective value of pentachlorphenol, and the superiority 
of phenol-formaldehyde resins over urea-formaldehyde 
resins in conferring resistance against termite attack. 
The folloming commercial hardnoods have been tested; 
Euralyplus pilularis, E. microcorys, 251. nzaculata, E. 
nclr~eniocles, and Tristania conferta. 

Field tests of timbers and preservative materials have 
beell continued. A report on the condition of samples 
used for the Intc!rnational Termite Exposure Test was 
forwarded to the United States authorities who origi- 
nated the project. 

An attempt is also being made to evaluate the efficacs 
of certain soil poisons in the prevention of termite 
attack. The materials being studied are: creosote an(! 
3 per cent. pentachlorphenol, each applied at  0.5 
g.allon/ci~, f t ,  of  oil; and white arsenic and lead 
arsenatc, each a t  2 oz./cu. ft. 

investigations on cabbage pests, extending over the ( i )  ~~~t ~ ~ t ~ . - ~ h ~  campaign to meat 
Past five Years and involving 30 trials and 100,000 a l ~ t s  (Irido,nyn,aez clctcctlrs) from city areas in 
cabbage and cauliflower plants. The most important canberra was continued with the co-operation 
findings are that the insecticide has yet to be found of tire nepartment of the ~ ~ t ~ ~ i ~ ~ .  M~~~ tha3 
that will satisfactorily control all cabbage pests, but 4 . ~ 0 0  nests were including 448 locahd 
that DDT at high concentrations i s  the nearest llpyond the built up area. Treatment of the latter 
approach to this ideal. The cornparatire ineffective- .:,, necessary to prevent re-population of treat& 
ness of all rotenone and ~ ~ r e t h r u r n  products tested nests within the built-up area, of rThich a numljer of 
cates that are of little use the cOmlnercial installces  ere observed following the treatments of the 
grower. The most efficient conlbined dust tested v a s  a p,e,;ous season. 
mixture of 1 per cent. DDT and 2.4 per cent. nicotine (i i)  Tilnjjer Borer.-The increasing amount of 
s u l ~ h a t e  (5 Per Cent. v/w "Black Leaf 4° "). In the Lyetus damage associated with the more widespread 
ahence of nicotine sulphate, 0.5 Per cent. DDT and use in recent years of L?yctus-susceptible woods has 
per cent. crude BHC, although slightly less effective, resulted in a co-operative programme of 
could be used. The most effective spray Was a mixture formulated by the Division of Economic Entomology, 
of 0.1 per cent. DDT and 0.125 per cent. H E T P ,  'the Division of Forest Products, and the Forest 
applied freshly mixed, the latter insecticide deteriorat- Services of New South males and Queensland. 
ing fairly rapidly in  aqueous Solution. An alternative Biological studies being carried out by the Council 
spray, 0.1 per cent. DDT and 1 Per cent. soft soap, include: the effects of temperature and moisture-con. 
was very effective, while DDT and nicotine slllphate tent of wood on the length of the life cycle in 1,. 
or BIXC was slightly inferior. br~~nneus,  the depth of oviposition in various timbers, 

Experience has s h o ~ l l  that i t  is advisable to use corn- the incubation period of +he eggs, alld tile length of 
hined insecticides, even when aphids are not numerous, . adult life. 
in order to prevent a build up of aphid populations. 

13. TAXONOMY. (ii)  Cabbage Aphid.-Freshly mixed sprays con- 
taining 0.125 and 0.0625 per cent. H E T P  gave excellent 'liring the past year work On the 
protection, and were nlore e~ec t ive  against cabbage revigon of certain families of flies has been 
aphid (Rreaicoryne brassicae) than 5 and 29 per cent. actively pursued. Reviews of the Mydaidae, Apioce- 
dusts. ~h~~~ was a marked decline in the toxicity of ridae, and Nemestrinidae are well under way, and 
sprays stored for 24 llours, although they remained progress has been made on certain groups of the 
more effective than dusts stored for a similar period. Tachinidae and Bombyliidae. These studies have been 
DI)T (0.1 per cent.), dissolved in solvent naphtha and greatly assisted by visits to Melbourne, Sydney, an3 
emulsified v i th  " Wetsit ", was more effective than 0.1 Briqbane, where material in the State Museums, and in 
per cent. DDT applied as a redispersible powder. the collections of other institutions and private indi- 

I n  addition to the five-year summary of cabbage pest viduals, was examined. 
work given above, one important result relating Arrangements have been made for a comprehensive 

revision of the ants of Bustralia to be undertaken by 
s~eeifically to was that a &felbollme rorlring on a C.8.I.R. grant, 
nirotine sulphate dust, when applied under conditions the first part of what Tiill be a large monograph is 
of high temperature, was far  more effective in con- 

now ready for publication, and work on the sixcreeding extremeb h i ~ l l  than any the parts is in progress. An offrer of t]le ~ ~ i ~ i ~ h  hluseum 
newer insecticides. is undertaking a similar revision of two groups of 

cockchafer beetles to which a number of important 
11. TERMITES. pests of pastures and crops belong, and will be visiting 

The most important aspect of the research on Au~tral ia  during the coming year to continue his 
termites has been laboratory testing with stan- stadics h ~ r e  on behalf of the Co~xncil. 
dard colonies of Coptotermes lacteus and E u t e r m e ~  The Division's collection of locusts and grasshoppers 
exitiosus, 120 test colonies of the former and 370 of is being sent in sections to a specialist working at tho 
the latter having been installed. The materials studied AcadenlY of Natural Sciences, Philadelphia, U.S.A., 
include native timbers, synthetic building boards, im- for a general taxonomic revision of this group, and 
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manuscripts covering the first two sections are i n  an  nutrition. I t  is of interest that both local and sero- 
advanced stage of preparation. Other work, on the logical responses became less at  each yearly vaccina- 
same group of inseclu, and on termites, is proceeding tion. Obserrations carried out in other experiment@ 
in Canberra. have shcwn a similar loss or failure of response on re- 

In the last years of his life, A. A. Girault was inoculation into the tip of the tail. I t  appears that 
enabled by a C.S.1.X. grant to produce in  manu- this may be esplaii~ed by a local modification of the 
script form a revision of the Australian Chalcidoid tissue brought about by a previous illilammatory 
wasps, which include a large number of valuable para- reaction. 
sites. The enormous manuscript so produced remained I n  view of the occasional serious sequelae to pleuro- 
in  the keeping of the Que'ensland AIuseunl, and now, pneumonia vaccination with living culture, investiga- 
with the Museum's co-operation, a n  officer of the tions have been begun to deterrrline whether a satis- 
Council is rcvisicg the group on the general basis of factory resistallce to infection might be obtained by 
Girault7s manuscript and material, supplemented by the use of dead vaccines. 
material from other sources. The manuscript a3 left  Duiing the year 376,500 doses of \raccine were dis- 
by Girault mas not suitable for  publication, but the tributed. Antigci1 for the complement-fixation test 
improvement and expansion now being llndcrtakell was supplied to State Departments of Agriculture, 
should eventually provide a most valuable revision of alld to Kellya, as in the past. 
this extremely difficult tasonornic group. 

A11 this taxonomic researell is being supplemented by (i i)  Cnseous Lymphadenitis of Sheep.-The experi- 

field collecting in various parts of the (:ommon~vealth, mcnts, me~lliu~lc~cl previously, on the protective value 

inclnding areas difficult of access, whose inflect fauna of animal vaccination one month before shearing, and 

is very little knonn. of placing sheep directly " off shears" into a clean, 

Many insmcctq have been identified for institutions and rcstcd paddoclr, mere continued. Each year a new 

individual entomologists both in Auctralia and ovcr- batch of sheep is added to the experiment, but the 

seas. The C.S.I.R. collection of inserts has been in- rc~sults !rill not become available until each batch is 

creabetl by the acquisition of the Tl,rner collection dalughtered about four year. after the commencement. 

mcths, eenerall? considered to be the best collection of ( i i i)  Tuberculosis of Cattle.---The eradication of 
*kl~strallan moths in existence. Other smaller acces- I~ovine tuberculosis from an infected herd by the 
sions, involving, however, several thousand inseats routine ayp!icatioa of the intradermal tubercaulin test, 
altc gether, have also been received. iriay be considerably delayed bccausc some extensively 

il~fcctcd animals do not react, and tlierefore remain as 
TV. ANIMAL EEALTH A N D  PRODUCTION ~1)reaJcrs of i~ifection. Experiments to determine the 

INVESTIGATIONS.  value of the coniplemcnt-fixation test for the detection 
1. GENERAL. of such aninlala hare  been continued. With the 

antigen; and methods so far  tricd, the complement- During the gear progress with new investiga- 
tion.: has been most difficult. Supply of trained fixation test has not provided a practical nieans of 

personnel and of essentinl materials has become solving this problem. Other approaches to the problem 

worse. Work well established and in  progress have been tried, and encouraging results have been 

for scrcral years has suffered severely, and i t  has been obtained by the application of a modified subcu- 

impossible to s tar t  new work planned a year or two taneous tuberculit~ test. Work a t  the laboratory has 

earlier. Although an area of 115 acres a t  Prospect been supplenlented by tests ill the field conducted by 

Hill, near Pa r ran~a t t a ,  was purchased in August, veterinary officerq of State Departments of Agriculture. 
The route of infection with tuberci~losis in the Aus- 

19467 for the PurI'ose providing 'Pace for the estab- tral ian environment, aa cnlllpnred with overspas coun. liqhnient of a sheep and wool research laboratory, no 
progre-5 has been made towards this objective. Sorno tries, is being studied, as well as some of the tlifficulties 

progress was made in the establishment of the Regional associated with the occurrence of non-specific reactions 

Pastoral Centre and Laboratory a t  Armidale, New to the intraderma1 tuberculin test. 

Soutli Wales. (iv) Mnstitis i n  Dairy Cntf1e.-The original experi- 
In the following paragraplls brief mention is - mental herd at  Wcrribee, which is now heing main- 
thp  main investigational activitips of the Division. t."inetl as a producer unit, is still under .wpervision. 

of  tllp W O l k  mentionr(! i. being carried out in Streptococcal illfccstion has almost cornplotely dis- 
c.o-opFration with other Divi-ions of the Council and appeared from this herd over a number of years. 
c o m e  \\~ith Ijepartmcnts of iigriculture and Universities !"u~ther observations OD the possil.ility of calfhood 
in the several States. ii~fcction by Sty. agalnctirce by nleans of infected 

milk, havr been carried out on animal., which were 
2. ANIMAL HEALTH RESEARCH LABORATORY, ren~orerl from their mother,\ a t  birth, one group being 

MEL~OIJRNE.  fed on in f~c ted  milk, and another on sterilized milk. 
( i )  Plet~ropneumonia o f  Cattle.-The experiment I n  the last report the attempt to eliminate Str .  

designed to determine the influence of nutritional a,qalactia~ injection in two "closed " herds by inten- 
str.es.es on the maintena1lc.e of immunity against sire tleatrnent with penicillin was mentioned. I t  was 
pleuroP~~eumonia was concluded. An attempt was not possible to eliminate infection in one herd and 
mr,de to maintain a low plane of nutrition by gross ollly temporary freedom was obtained in  the smaller 
o.irrrstocl\ring, but under the conditions of the experi- herd. Trc~atn~eii t  mas then rliscontin~xcd and both 
rnent this attempt was not as successful as could be Ilerds re-examined nfter six and t ~ v e l ~ e  months. I n  the 
desired. Nerertheless, v a l ~ a l ~ ~ l e  results accrued. !mall herd infection had returned to its pre-treatment 

.\I1 the anjnlals had been vaccinated a t  least once, 'eve1 within six months, :mrl in  the large herd within 
three years earlier, and half of them had been twelve months. 
vaccinated in addition on t ~ v o  occasions subsequently During the year extcnsire trials mere carried out 
a t  intervals. Resistsnce was challenged by on tKo new preparations of penicillin which greatly 
exposure to n~,buliaed cultiire, the experiment being ~ i m p l i f y  its use in  mastitis by avoiding the use of 
completed in  two stages. I t  was again found that  special infusing apparatus, namely, ( a )  an  oily sus- 
niiill~als vaccinated once only hare a high degree of pension in  small collapsible tubes with a ~ t e r i l e  tapered 
~esi;tance after three years. There was no significant nozzle, and (b)  a small sterile wax bougie ("mastics "). 
difference between groups vaccinated once or  thrice, Roth proved non-irritating and of the same efficiency 
whether on the high or thr  relatively low plane of against Sfr. rrgnhafiae infwtiona a s  the aqueous 



solutions. As a result of these trials, the Common- 
wealth Serum Laboratories have adopted the col- 
;apjible tube preparation as the standard pack for 
mastitis trcstnicnt, and a corn~nercial firm intends to  
man l~ fwtu re  (( mastics ". 

Staphylococcal mastitis continues to present a difficult 
~ rob lem.  Standard dosages of penicillin having proved 
to Fe ineffectire in only a very small proportion of cases, 
very large closes were tried mith very little success. 
Even poorer results mere obtained mith 4,4-diarnino- 
cliphenylsulphone (" Sulphone") i n  spite of the en- 
couraging prc!in'inary reports from abroad. Combined 
treatment with (' Sulphone " 2nd penicillin gave better, 
hut still iiniatisfaatory results. 

An in terc~t ing  bi:~t rare case of udder infection by 
an ,4c i in~nyces  was found in  a herd that  was under 
penicillin therapy. Tllc results of the studies carried 
out are being prepared for publication. 

( v )  Toxaenzic Jaundice i n  Sheep.--The investi- 
g;tion ha? been continued with the active co-operation 
oi t,fficers of the Veterinary Research stat ion,  Glen- 
field (Xew South Wales), and of oficers of the Divisions 
of Soils and l'lant Industry. 'The intensive study of 
the ehperirnenta! flock a t  the Field Station, Barooga, 
has shown that  the summer annual plant, Hcliotropium 
europaeum, contains a su5stance which is damaging 
to t l ~ r  liver of sheep and tlint t1.e plant is  therefore 
a poison plant. 

Systematic stildieq were rontinued on the pasture 
and on the soils. Further .;t17dics on copper a~s imi la-  
tion and *torage by sheep have confined the importance 
of molybdenum in restricting the uptake and storage 
of copper in the liver. A report on the co-operative 
investigations has been prepared by the Investigation 
Comni ittee. 

(vi) iTloematuria Vesicalis of Cattle.-Work has 
been mainly confined to the improven~ent of analytical 
methods for estimating groups of ~ r i n a r ~ - ~ h & o l i c  
bodies referred to in  the last report, and considerable - - 
progi ec s has been made. 

(vii) Toxicity of TVheat for Stock.-Earlier obser- 
vations sugqc,ted that  esce~sive production of lactic 
acid in the bowel might be a n  important factor i n  the 
illness produced in horses and sheep through con- 
silming exrrs+ive ql~aritities of wheat. This aspect is 
beins investigated from the pathological and bio- 
ch~nlical  aspects. 

(viii) Annl~lasrna Centrale and Haemobartonella 
bowis.-The strains have been propagated in  calves. 
A .  cantrale i n  heavily infected blood was fonnd to be 
capable of causi:~; infection after presc~rvation for 
486 days a t  the temperature of solid carbon dioxide. 

( ix)  KfFcrt of Long-continued Cutaneozcs Applicn- 
fion of DDT Oily Solutions fo Cattle.-The experi- 
ment refcrred to in  the last report is bcinz continuetl. 
The animals have drvcloped normally and do not 
show signs of intoxication. A11 liavc bcen through 
oEe lactation and several are in their secclnd. Calves 
from the first pregnancy were sold i n  excellent condi- 
tion v:lien hetnecn 5 and 6 months oltl :nd had not 
shown signs of intoxication. 

(x)  Rocterinl O ~ i d a t i o n  of ilrsenical Goftle-tlippin,q 
Fluids.--Five distinct types n nong 15 strains of 
Gram-negati~e bacteria capable of oxidizing arsenite 
to arsenate in  the presence of oxyqen, have beel: 
isolated. They are best classified as beIoliging to t h v  
gcnus Pseurlonlonni. I t  nppears likely that  oxidatiorl 
is mediated by the cytochrome cytochrome-oxidase 
system, but since oxidation is a strictly adaptive pro 
cess, thcre is ericlcnce for a specific enzyme also. I t  
has not been possible yet to den~onstratn this d i r~c t ly .  
These studies support the findings by the Division of 
Entcmolo~y,  described in the 19th Report, that  physi- 
ca! exclusion of oxygen, by rafts or  oil films, prevents 
osidation, as  doe^ acidification. Since growth in thta 

presence of lactose, sucrose, or glucose does not depress 
arsenite oxidation i t  is likely that  the known efiect ot 
these carbohydrates i n  yrevel~ting oxidation i i l  dipping 
fluids is  via stimulation of arsenite-reducing bacteria. 
Copper sulphate (1/2500) does not depress growth 01 

oxidation of arsenite and up to 4 per cent. of sodium 
chloride has only a slight effect. 

(xi) Ph?/siology of Reproduction i n  Sheep.-(a) 
Reproduction in  the Ewe nncl Ra1rn.-Thc study on 
cyclical activity of the reproductive tract in the Merino 
ewe sholvcd that  regular cyclical changes occurred in  
the raqinal contents in some animals while they werv 
experiencing regular oestrous cycles, but in others thest 
changes were not so apparent. There was no evidenre 
of cyclical variation in the niacroscopic appearance of 
the cervix. Ohserrations on the isolated gninea-pic 
uterus did not reveal evidence of cyclical variation in 
spoatancous activity or in re-activity to adrenalin ill 
this animal. Observations have been made on thp 
development of sexual activity in  the young Ifcrinlt 
ewe. Anatomical and histological observational 
st i~dies are also being made on the development of 
sexual organs and activity in the young ram. 

( h )  Assay of Oestroy~n in iCubterranean Clover.- 
The change in weight of the uterus in the o~w-iectomized 
virgin guinea-pig following consumption of clover 
shows promise of providing a satisfactory method of 
assay. 

(c)  Relationship of Male Hormwne to Penije Deuelop- 
ment and to Posthitla.--In two normal wethers treated 
with 100 mg. a marked degree of development of the 
processus urethrae persisted for 32% ~ ~ e e k s ,  but the 
effect was no longer obvious 13 m c k s  later. Observe- 
tionq over a period of 2; inoliths on wether sheep s u g  
gest that  implantation of testosterone propionatc i n -  
creases resistance to the so-called "pizzle ro t "  
(posthitis). 

3. MCMASTER ANIMAL HEALTH LABORATORY. 
( i )  PnrasitoloqicaZ Tnvestiqntions-Internal Pa ro  

sites.-(a) Studies on Pkenothinzine as Anfhelrnqintic. 
-Small daily doses of phenotliiazine (5 grams) were 
equally effective against the nodule worm (0. colum- 
bianum) whether in,jectcd into the rumex or into t h ~  
abomasum. The anthelmintic effect occurred earlier 
and v7as of shorter duration when the drug was injected 
into the aboma~um.  From the other trials it appear. 
that  phenothia~ine is just as effective when a low con 
centration in the vicinity of the parasite is  maintained 
by repeated small doses, as when a hiell concent~ntion 
for a short period is induced by a single large d o s ~ .  
Phenothiazine sulphoxide mas found to have similar 
anthelmintic properties to phenothiazine itself when 
given in  comparable doses and to be equally safe. 
Phenothiazine in flake form was less effective than 
the u s ~ ~ a l  fine powder, but whcn used in ta'r~let forlii 
was not significantly less efficient against nodule worm 
than the pon-der, provided the t a b l ~ t  was retained Fy 
the cheep. Further trials hare  been carried our con- 
cerning the morjt effective dose rate of phenothiazine 
against trichostrongylosis in young sheep and in adult 
sheel, respectively 

( b )  Anthelmintic Effect of Ph~nofhinzone in Salt  
Licks.-Trials during ~ ~ e c e n t  years, referred to  iii pre- 
vious reports, showed that  i n  the sea~cna l  condition$ 
then existing, this method h d d  little p~omise .  They 
were continued nevertheless, hoping that  a ~ r e t  summer 
which mould favour worm infestation might also causr 
the sheep to  consumc more of tile lick. These circnm- 
stances did arise during the past summer, and clear 
eri?ence ~ ~ a c  obtained that  phenothiazinr/salt ~ n i s t u r e ~  
available to  the sheep in the form of liclis, can prevei~t 
losses from haemonchosis. Despite this favorable 
resalt, no reliance can be placed on this method of 
worm-parasite control a t  present. The consumption of 
phenothiazine/salt varies from season to season and 



from sheep to sheep. Moreover, the cost i n  pheno- 
thiazine is considerably grrater than that  of ~ i n g l e  
massive doses giren a t  strategic intervals during the 
year. 

(c) Other Anthelmintic Investiaations.-Several , , 
anthelmintics were tested for erSciency against 
Pumwtphistom~snz spp. i n  sheep. Ilexacllloretl~aue 
ulld carbon tetrachloride xvere effective nlien .iloseil 
into the i.nnlell. Tetracliloretl~ylene, orthodiclilor- 
benzene, 11:lratertiary-butjl pl~cnol, nicotine sl~lphate,  
and phenothiazi~le,  err all ineil'ective. IIexaethyl- 
tetrapl~osphate, used as a substitute for nicotine'ili 
i n ~ e c t  control, caused mild intoxication resembl~ng 
nimtine poisoning when administered to sheep in doses 
of 1 ml. and 2 ml., and these {lo~es were 1vit21out effect 
upon 11. confort~/s. Wheat germ oil being claimed to 
be effective against B ~ i t e r o h i ~ ~ s  in niaii, was tcited at 
several dose rates and by ahornasal and rllminnl injcc- 
tions in sheep, but appeared to have no anthelmintic 
value whatever. 

(d)  Observations on Nodule Wovms of Sheep.-In 
young sheep the period from administration of nodltlr, 
worm larvae to the first appearance of rggs in the. 
faeces ranged from 39 to 58 days, and maximum eqg 
ontput was rcached in  50 to 80 days. 111 two to threr 
year old sheep, thc periods were 40 to 150 days, and 77 
to 230 days. These long latent period? inc re~se  ti11 
difficulty of controlling nodule woriiz by a l lo~vi~lg  thc 
parasite to carry over from season to season in thr  
bowel nodules where they are protected from anthel- 
mintic treatment. 

( P )  Rfect  of Plane of Nufri t ior~ on  Haemonchosi-q. 
-R~snl ts  obtained in a previous trial hare  been con- 
firmed. Sheep on the better ration threw 08 theii- 
11. cor~forflis infeqtations in  3 to 39 days (mean 18.9 
days). Of 10 sheep on the lower plane of nutrition, 
foiir thrcl\v off thcir  infeqtation in 44 to 78 days (mean 
57.7). The other six sheep on the low plane of nutri- 
tion showed no loss of infestation during a period of 
110 days. When s~ibsequentlp dosed with H. ronfortrrs 
larvae. those on the poorer diet developed heavy infes- 
tations, whilst those on the better ration proved rela- 
tively resistant. These results serve to stress the i ~ n -  
portance of maintaining sheep on a his11 n~i t r i t ivr  
plane as par t  of the campaign against internal para- 
sites, as well as to ensure maximi~m production. 

( f )  Resistance to Infcrnal  l'arasites-" Self Cure ". 
-Observations on the " self cure"  hare  been con 
tinued, both in the laboratory and in  the  field, i n  col- 
lahoration with the Regional Pastoral Laboratory a t  
Armidale. I n  several experiments, sheep which were 
infested with IT. contortus were given fairly heavy 
doses of the infective larvae of that  species. The 
majority threw off the existing infestation within a 
few days and developed a fresh infcqtation from thc. 
larvae about three weeks later;  sonie threw off the ol(I 
infestation, but the larvae failed to establish a npw one, 
whilst others retained the old infestation and the larvae 
also established themselres. The th ro~r ing  off of the 
existing infestations n7as accom?lishecI. by an increase 
in  red cells and eosi~lophiles in the blood, but as the new 
infestation from the larvae developed, the red cell 
count fell again, and the eosinophilia disappeared. 
That  the existing infestation mas actually lost was con- 
firmed by post mortem examination of several of the 
sheep concerned. These observations on penned sheep 
offer an explanation of (' self cure " as it has been ob- 
served to occur in  the field. I t  seems probable that thr. 
rains favour t l i ~  development of larvae from eggs on 
the pasture and that  the sheep consume large numberq 
of larvae in a short period. This is an important nnc7 
hitherto unsut;pccted aspect of host-parasite relation- 
ship and the s t ~ t l y  will be continued. 

( g )  Immunify and R~sis tnnce  Phenomenon in 
Kernatode Infestations.-Studies on the mcasuremcnt 
and interpretation of antibody formation in gheep 

infested with nematodes have been continued and 
brought into relation with observatiolls on " self cure ". 
Satisfactory antigens for the complement-fixation test 
can now be prepared regularly from third stage infec- 
tive la r rar .  Antigen can also be prepared from adult 
\vorms, Lut those from adult 11, contortus vary greatly 
in potency. I n  sheep carrying H. contortzis the titre of 
~ o r n ~ l c i ~ ~ e ~ ~ t - f i x i n g  antibody is  enhanced by dosing with 
larvae. Weekly complement-fixation tests over a period 
of nine months, on sheep in  a flock used for epidemio- 
logical studies, has given remarkably consistent results. 
I t  has now been established that  the aloohol-soluble 
lipid material of nematodes is a n  essential copstituent 
of the antigen used t o  detect complement-fixing anti- 
bodies. The  evidence so f a r  suggests that  the active 
antigenic principle is an  unsaturated fatty acid which 
may be associated with a phospholipid such as lecithin. 

( h )  ,'lfirdies on Si?)llimncn brazirri, Iniermediafc~ 
TTosL of the Liver Fluke.-This work hao been carried 
out by the holder of an  I a n  McMaster Scholarship. I t s  
p1lrpo.c mas to provide further information o n  the 
1,iononlics of the snail, but i t  has also inclilded detailed 
anatomic and taxonomic research. Studies on the local 
tlistribution of 8. b r a z i ~ r i  have shown some of the 
probable reasons for its occurrence in some habitats, 
and absence from others which appear equally suitable. 
I.al)o~.ator,v srl~dies on the toxicity of various chemicals 
to IS. hrtrzieri sho~ved that  copper sulphate could be 
relied i1pon in conrentrations up  to one par t  per 
1,000,000, and that  toxiclity tlepended on the free copper 
ions in  tlrr solution, Several other inorganic and 
organic ,wb<t:~ncrs r e r e  tested for toxicity, including 
1)T)T and RHC,  but all were less toxic than copper 
~ul1111ate. Extracts of tea-tree (Leptospermum 
sc.oparivm) Irere toxic to 8. brazieri under laboratory 
contlitions. but its use in the field was not promising. 

( i i )  R.cternrr1 l'arasites of Sheep.-(a) Bionomics 
of the Body-louse of Sheep (Damalinia owis).-This 
work has been continued to obtain confirmation of some 
previous findings. I t  will now be terminated and the 
~,cqults sub~rlitted for publication. 

( h )  Bionow~ics of the Foof-louse of Sheep (Linoq- 
v o f h ~ c s  p~rlnlis).-Periodic obserrations on a naturally 
infr..ted florlr have been continued throughout the year. 
'I'lrere is n~a rhed  seasonal flnctnation in  population 
tlensity, it  bring hraviest through the late winter to 
early q ~ m ~ m e r ,  :t~ld lightest i n  late summer and autumn. 
Sheep v : q  grclatly in  individual susceptibility but, in 
gen(lra1, t h ~  younger qheep arc the more heavily infested. 
Lan~hs  nc re  found naturally infested x~rithin 48 honrs 
of birth, and observations commenced recently have 
qhown that  lamb< can become infested on pasture plots 
from 1vEiii.11 infr-tcd sheep were removed a t  least 48 
hours previously. Small-scale trials concerning the 
toxicity of insecticides for this species showed that  
~ r s p n i r  rotenone, DDT,  and BITC were all toxic to the 
nymphal and adult forms, but none of them were 
ovi .idal. BHC was the only one which shoxved effec- 
t i re rc>sidi~al toxicity. These findings still await con- 
fil-mation under field conditions. 

(( ) ,qf?rtlirs on Sheep l)ipping.--Most attontion dur- 
inrr the :-c1ar rras given to field trials concerning "strip- 
ping ,', i.e., decline in insecticide concentration in the 
dip bath as dipping proceeds. A proprietary D D T  
preparation, " Ruride ", showed considerably less 
"str ippiny" than dispersible D D T  powders or pro- 
prietary BFlC preparations. " Stripping " occurred 
much more slowly from plunge dips than from poJver 
sprays, particularly if the plunge dip was of large 
dimensions. The effect of staple length on the dipped 
sheep is  not to increase the rate of stripping directly 
hut to increase the quantity of dip removed from the 
bath, per sheep, and hence to necessitate more frequent 
replen~shments. This  a p p l i ~ d  all70 when the period for 
which sheep were exposed to power sprays was in- 
creased, wetting was more complete, and hence more 



dip mas taken out by the sheep. With power sprays the 
rate of stripping increased as the volume of fluid in 
the sump diminished, and was greater if the sump was 
of small capacity. The rate of stripping was found to 
vary greatly with different forrllulations. I n  none of 
these trials, h o ~ ~ e v e r ,  was the rate of stripping such as  
to reduce the insecticide concentration below effcctiva 
levels, provided the prescribed iuitial concentrations 
were used and replenishments were made as directed. 

(iii) Blowfly-strike Problem.-(a) Control of Body- 
striX:e.--Seasonal conditions in  sorne areas resulted in 
an extremely high incidence of body-strike. A series of 
"strike waves7' occurred after heavy falls of rain at 
intervals through the late summer and autumn. I n  one 
Ilocli, despite suocessful treatment later in the season, 
deaths were 16.7 per cent. After sereral methods were 
used in an attempt to control the strikes, a BHC pre- 
paration was tried at tv-o strengths. One group of 
slleep was sprayed and tlie other clipped. This prepara- 
tion brought the strike under control and tlie good cffect 
lasted for a period of five weeks. These results tend to 
confirm findings overseas, namely that RIIC call be 
used effcctirely against body-strike, hut tliat its effects 
pass off rapidly after about four ~vccks. This product, 
tlierefore, offers great promise under Australian condi- 
tionr mliere outbreaks of body-strike are usually of short 
duration, and one treatment would suffice. I n  unusual 
seasons such as that just past, tr l~en bods-strike8 
occurred over a period of two to four months in different 
localities, two or more treatments would be required. 

(6) C'rulch-strike.-A small trial was carried out to 
compare the efficacy of jetting the crutch with BHC 
prcparatiol~s. The results were not clear-cut but 
telidcd to confirnz results obtained by the New South 
TVales Departrrlent of Agriculture, that BHC gave a 
shorter pc;;od of protection than arsenic, and at  con- 
siderably greater cost. 

(c) Elead-alri7ce.-Three groups of rams were 
treated by jetting about the poll and base of the horns. 
l'hc preparations used wcrc a proprietary calcium 
arsenite preparation, BHC dispersible powder contain- 
ing 0.1 per cent. garnrna isomer, and E H C  dispersiblc 
pot1 der containing 0.2 per cent. gamma isomer. Dur- 
ing the next four weeks there were approxilnately 10 
per cent. of head-strikes among rams jetted with cal- 
cium arsenite and none among those jetted m~ith BHC. 
Similar results have been obtained by the New South 
Wales Department of Agriculture, and there seems little 
ciou%t tlrat BI-IC is highly effective for prevention of 
head-strike in rams. 

(iv) Parasite Physiology and ToxicoZogy.-The 
work of this section concerning helminth antigens hae 
already been dealt with under 3 (i) (g). 

(a)  Aerobic ilfetabolism i n  Adult Intestinal Nema- 
!odes.--By meaquring electrometrically the oxygen ten- 
clioils at  different sites within the gut of living animals, 
it xTaa found, contrary to the general idea, that appreci. 
able amounts of oxygen were present (about 0.2 to 0.05 
mg. per cent.) in the contents of the rat  small intestine 
near the mucosa. Some low concentrations of oxygen 
were also found in the sheep's abomasum and small 
gut. Preliminary experiments indicated that intact 
parasites can maintain their ha~moglobin in the oxy- 
genated form at very low oxygen tensions. 

(b) PI~ysit  ul Charuc ters of Haemoglobins isolated 
from Nenzatodes.-Haemoglobin from N. W L ~ T ~ S ,  and 
ATematodirus spp. purified by ammonium sulphate 
fractionation showed the following characteristics: 
IIbO2a band (542 mp) lower and narrower than the 0 
band (578 mp) ; Net. Hb, rounded peaks at  630 mp and 
503 nip; Hb, a broad band with a peak at 56 my. 
The efficiency of nematode haemoglobins as oxygen 
carriers at the oxygen tensions found in the hwt's gut 
is Lcing investigated. 

(c) Ability of Nemutode Parasites to Utilize Oxygen. 
-The respiratory metab,olism of H. contortus, Oster- 
tayia, Syphacia, Ilai,eraEis, and Paramphistomum spp. 
Lave been examined, and in particular, interesting 
differences in Pi& figures were obtained. With Parum- 
phisturnz~m oxygen uptake was stimulated in sorne cases 
by CN, instead of being more or less markedly 
depressed. 

( d )  Mode of Action of Phenothiazine as an AntheZ- 
mintic.-Some phenothiazine was synthesized with 
radioactive sulphur and it was then determined what 
proportion of the "labelled" drug must be included 
in an anthelmintic dose of phenothiazine to permit 
estimation of the rate of uptake of the drug in the bio- 
logical systems : ( a )  Syphacia spp.-mouse host, and 
(6) N. muris-rat host. I t  was found that a much 
higher proportion of the labelled drug was necessary 
in suclr work than is required for i n  v ~ t r o  experiments. 
The rate of uptake from the two parasites was approxi- 
mately in proportion to their relative body-surface 
areas. This work on the mode of action of pheno- 
t h i a z i ~ ~ e  is continuing as material is available. 

( c )  The ic1erdi7~y Actiailies of N. muris.-It was 
hoped to estiniate the numbers of N. nzuris destroyed 
and removed by antlielmintic treatment, by estimating 
faecal haematin in treated rats. However, the faeces 
of infvsted rats contained variable amounts of bae- 
matin, m11ch in excess of that present in the parasite8 
thernscl~es. From various estimations of the quantity 
of haernatin in fl. fnuris and in the faeces of infested 
rats, it was coaqidered that this parasite feeds largely 
on tlie solid tissues of the host's gut, ingesting host 
blood incidentally, but causing no appreciable 
haeniorrhage. 

( f )  Immediate Sources of Energy of Nematode Para- 
sites.-This work is being carried out by a recently 
appointed I a n  McMaster scholar, using buffered breis 
prepared from Nemntodir~rs spp. and Ascaridia gallz. 
These preparations evinced marked oxygen concentra- 
tion and the presence of enzyme systems which in 
mammals are concerned in the Erebs cycle of aerobic 
metabolism. More detailed investigations in relation to 
succinic dehydrogenase, however, suggest that although 
the Krelvs cycle accounts for some of the aerobic meta- 
bolism of these parasites, it cannot be of major impor- 
tance. This work is proceeding and results to date 
suggest that acetate is an important immediate sourep 
of energy. 

(g) Nutrition of Parasitism.-Some preliminary 
observations have shown that rats fed on rations high in  
protein are much less susceptible to N.  muris infesta- 
tion than others on rations of similar energy valuo but 
low in protein content. 

(v) Biochemical Studies.-(a) Vitamin 1) Supple- 
ments for ,Sheep in  Southern Latitudes.-Trials were 
commenced in  April-May, 1947, and continued 
throughout the winter on the effect of massioe doses of 
ritamin D administered to weaners. I n  New England 
and in  the Riverilia no beneficial effect was expected 
and none occurred. At Frodsley in  Tasmania, where 
the treated and control weaners were on ryegrass-clover 
pastures, with a supplement of hay, no marlued differ- 
ence occurred between treated and untreated groups. 
At  Qaucluse, Tasmania, however, where the experi- 
mental groups were run on Algerian oats through the 
trial, tllere was a marked response to the vitamin I) 
supplement. A further series of trials was commenced 
in  Tasmania in 1948. 

(b )  Drought-feeding Experiment.-Experiments to 
be carried out with the aid of a grant from the Burdekin 
Bequest were planned in conjunction with the N.S.W. 
Department of Agriculture. These experiments aim to 
determine the optimal p?opovtion of roughage and con- 
centrates for weekly and bi-weekly feeding of sheep, 
and the effect of calcium supplement to cereal rations 
on the conception rate of ewes. The first year has bwn 



fully occupied in  ~rocur ing  material for fencing, water 
supply, feed shed, and other facilities for a site at  Glen- 
field where the work will be carried out. 

(c) Belztal Alinorrrlalities  it^ dheep.-Flocks were en- 
countered in the field during the year with incisor and 
molar abnormalities similar to those occurring in 
experimental sheep fed on unsupplemented cereal 
rations during their developmental stages. These field 
occurrences were among sheep which had suffered 
severely from drought and had been hand-fed ah 
weaners. 

(vi) Physiology of Reproduction.-(a) Studies OTL 

gonadotrophins.-Considerable progress has been made 
during the year. The effect of a number of enzymes on 
the activity of gonadotrophins has been determined. 
Mucin stains are being applied to sections of the 
pituitary gland to see if, in  this way, the content and 
distribution of gonadotrophins can be estimated. 

(vii) Btudies on Spermatogenesis in  Rams.-This 
investigation is about to terminate. The results of the 
past year's work on the effect of season, of carotene 
intake, and of plane of nutrition on the quantity and 
quality of semen are being prepared for publication. I t  
was found that there is ti seasonal variation in tihe 
seminal characters of rams. There is a degradation in  
the summer except in those rams on a high plane of 
nutrition with adequate carotene intake. On the 
carotene-deficient diet, the semen does not completel~ 
return to normal in the winter. Severe vitamin A 
deficiency resulted in a completely abnormal semen in  
rams at any time of the year. 

(viii) Sludies on Cattle Parasites a t  Yeerongpilly, 
Queens1and.-(a) Onchocerca gzbsoni (Beef-nodule 
Il'orrn) .-The parasite was found to be endelllie in the 
Brisbane area although the incidetce is not high. At 
least two, and possibly three species of Onchocerca 
occur in Queensland cattle, viz. 0. gibsoni, 0. gutturosa, 
and ( j .  lienalis. Larvae can be found in the skin almost 
anywhere on the beast's body, but as yet the larvae of 
these three species cannot be clearly distinguished 
from each other, and until this can be done, the 
difficulty of working out the life history of the parasite 
will remain great. Two filarlid larvae were found in 
some 250 specimens of the pest Austrosimulium pesfi- 
lens but they could not be identified. 

( b )  Epidemiology of Parasdzr " Gastro-enteritis " of 
Cal13es.-OutE4reaks are not uncommon in the coastal 
and sub-coastal regions of Queensland in both beef and 
dairy cattle. Losses are confined mainly to young stock 
during the late winter and early spring when pastures 
are poor. The species concerned are Haemonchus 
contortus, Bosicola radiatum, Uunostom~~m phlebo- 
tomunz, and to a lesser extent Cooperia punctata and 
C. pectinata. Groups of calves at  Beaudesert, Pinpana, 
and Oonoonba are being examined monthly to check 
the seasonal fluctuation in parasite populations. Infes- 
tations appeared to reach a peak during the first four- 
six months of exposure and then to decline. Adult 
cattle appear to be relatively highly resistant to infesta- 
tion. Permanent calf paddocks appear to be a bad 
feature of calf husbandry in Queensland and elsewhere, 
and are associated with heavier worm infestations than 
where calves are grazed in  rotation ahead of, or even 
with, the milking herd. 

( i )  General.-Approximately 29.11 inches of rain 
were recorded during the year ending June, 1948. The 
year was characterized by summer rain and 62 per cent. 
fell in November, December and January. During the 
year 100 acres of oats, 46 acres of millet, 12 acres of 
sudan grass, and 33 acres of sorghum were sown. 

The sheep numbers were reduced to make way for 
new experimental flocks. At 30th June there were 70 
rams. 170 nrethers, and 570 ewes. The cattle numbers 
increased to 31. 

( i i )  Inheritance of Skin Wrinkles in Sheep.-The 
investigation has been concluded and the experimelltal 
,I~eep hare been dispersed. The results of the investiga- 
tion have been prepared for publication. Observations 
on skin wrinkles are being continued on sheep in other 
investigations. 

(i i i)  i n b r e d  E'locXs of dustrnlic~n il1eririos.-Five 
inmbred families are being developed from three original 
" line> of blood ", as ctescribetl in earlier reports. They 
now coniprisc (a )  a flock of 34 females with an average 
coefficient of inbrertfing of 20 per cent., ( b )  two sub- 
grolll>.q, one consi5ting of . iG females .cvhich have an 
average coeflicicnt of inbreeding of 11.7 per ccnt., and 
the other of 53 females with an average coefiicient of 
in!~reediiig of 6.7 per ccnt., (c) two families, one con- 
sisting of 35 fenialos having ail aTerage coeificient of 
inl~rerding of 7.3 per cent., and the other of 118 fcnlales 
with an nrerage cociiicient of 3.7 per cent. 

On occasions a lamb with pigmented wool has been 
born in the flocks and thrre have been malformed 
I rogeizy, and some n.itll undersl~ot lower j a w .  These 
observations have been record~d and their incidence 
re1:itrtl to genetic possibilities. Broadly, however, no 
gross occurrellcc of defect\ ha. been obierved. Never- 
theless, as the degree of inbreeding increases, so do birth 
weights, survival rates, and final !body si7e decrease. 

(iv) Investigations of lZeterosis.-h series of six 
inbrr d slid three non-inbred but related ranis has been 
~ e n t  to " Giirnth Plains" to be mated in the explora- 
tion of usef lllncss of the phenomenon of heterosis. Two 
isarns were 12..5 per cent. inbred, ancl four nere 25 per 
cent. Together with non-inbred controls they are being 
mated with randomized group: of ewes which total 365, 
and are drnivn froill the " Gilruth Plailis " station flock. 

(v) Pol1edness.-The investigation of polledness in 
sheep has been concluded, and a provisional hypothesis 
put forward to explain the genetic situation. The con- 
clusions are that honle.tlness and polledness are charac- 
ters. mired in the Mendelian sense. but at  extremes , L 

of a range within which there is continuous variation. 
l'lle range has been described, and fcr convenience, four 
points in it hare been selected, as horns, scurs, knobs 
and depressions, upon which to base classifications of 
groups. It is suggested that horny and depressions, 
toget,her with intermediate forms, are demonstrations 
of particular gene frequencies which have been isolated 
as breeds, strains, or breeding groups of sheep, and that 
the whole situation is controlled by a quantitative 
genetic wries common to all such animals. This quanti- 
tative ~cr ics  provides the sllbstratum of inheritance 
within w\hich polledlless is completely dominant to 
hornedness. Oftentimes characterization is unlike in 
males and females n-hich are full sib. This is not due 
to sex linkage of hornedness but it is possible that the 
sex chron~osome may carry some factor which excite3 
appropriate male hormonal secretions, and so horil 
growth, when, and only when, factors for hornedness 
are also present. 

(vi) Sludies on the Inheritance of " Hollowbaclc ", 
" Jclirincss " and " Parrot Mouth ".-(a) " Nollow 
Baclz ".-The " hollox--backed " Merino ram critical for 
this investigation hai died. He  n-as being mated wlth 
his own daughters to esaniine the possibility of the 
character being a recessive condition. The inrmtiga- 
tion is therefore in  abeyance. 

(b )  "Hairiness ".-A breeding group was developed 
by rusting a " hairy " ram (synonym " fluffy tip ") 
with eves which were not of that nature. The first 
cross progeny were not "hairy ". Females in this 
generation n7erc mated with their sire until he died 
and was replaced by another "hairy"  ram. As stated 
earlier, data are accumulating but are still inadequate 
for proper interpretation. 



(c) " Parrot Mouth ".-No further examples of 
"parrot iiio~itli" have occurred in the inbrc(1 gro1:p. 
Hov:evcr, the Merino ram with the condition was ~natcd 
with six " parrot-xuouthed " Southdown ewes in &\pril 
and their progcny will be esarniiied at a later date. 

(vii) Decelo21rne)zt of lIybrid Duiry Cattle.-The 
exl~erii~!elit:+l herd now consists of 31 animals, thirteen 
of m-hich hare Z ~ ~ L I  " blood ". I t  includes tn o half-bred 
hnlls and one yiiartrr-bred. The remainder are females. 
'I'hr iic,rd i i  wider Government test and has six fenales 
in  inilk. The t ~ o  quarter-Zebu heifers have satisfac- 
tory dairy tea!peram~iit. Present figures indicate that 
1)roduction b ~ -  the quarter-Zebus is r n i t h i ~ ~  tlie range 
of liossiliility for a h a t  riiay be regard(\d as highly selec- 
tive bl.eetliizg applied to uplift dairy production. 

5 .  1Voo~ B r o ~ o a y  SECTION. 
( i )  S~rtrifion of ihe ]?we in  Relation to Growth of 

Skin crnd F'leeca of the 1;c~mb.-A study of the effects of 
the n,:tritional str!tr, cf i l ~ e  e ~ ~ e  on the pre-natal growth 
2nd de\eloplllent of the skin and'of the fleece of the 
lawl, was started during the year. A group of ewes is 
Lei~ig kept contl~loousiy during pregnancy on a high 
level, and another group on a relatively low level of 
food intake. l'tlriodic observations on fleece prodixc- 
tion ancl general behavio~ir are being made on the ewes. 
Gro~z~tll studies will be made during the first twelve 
rnonths of life of the lambs. 

(ii) The Iinfe of 1T700Z Production in Relation to 
Food Irtfnke.-(In the last report i t  was mentioned that 
sti:d;es ~z ere being made on the production factors in 
tmo eoiitracting type3 of qhecp, lint>-wool Carnden Fark 
Mer i~~os  and Corriedales. These studies mere made in 
as~ociation with the Walter and Eliza Hall Fellow in 
\retcrinr,ry Science i11 t!~c~ Uiiivtl.sity of Sydney. Data 
11 cre rollected systematically and these have been 
r~xamined in an attempt to find the a n s ~ ~ ~ e r  to several 
specific quc-tions. By taking the rate of wool growth 
and the nitrogcn intake, the productive capacity of the 
two types of sheep has been determined. The results 

1 suggest that a reliable constant may be found for inter- 
I n~ediate t~p(1s of wool-producing sheep which could be 
1 applied to standard conditions of type of feed and 

t:niperntnre. 
(iii) The Influence on Fleece Growth of Non-nutrz- 

tiot~al Plrcfors.-In the examination of the 'data men- 
tioned in paragraph (ii) ,  it was foand that neither the 
total wool-production rrte nor the individual fleece 
rharacters remain unchanged when the food intake is 
kept conctant. The most strilting of the fluctuations in  
the total wool-production rate was found to be asPo- 
ciated with change in atmospheric temperature. The 
fluct~iatioa appears to be due rriainly to changes in  fibre 
length growth rate. ,4 significant rise in  suint produc- 
tion, and :L decline in wax with rising temperatures was 
noted in the Corriedales, and to a less extent in the 
Merinos. Another type of variation noted mas in  the 
cross-sectional area of the fibre asrociated with the pro- 
gressively increasing weight of the fleece. 

(iv) The Influexce of Changes in Cutaneous Blood 
Circrllation on Growth-rate of Wool.--C, i Y p eriments 
\\,ere started to investigate the effect of increase in the 
tiow and volume of blood through the veshels of the skin 
on the growth-rate of the wool fibre. This increase was 
produced by the removal of control by the sympathetic 
aerrt8. P re l imin~ry  observatioils have shorn  a very 
significant increase in the growth-rate of thc wool fibre. 

(T) Some Reactions of Shsrep fo  Bigh Temperature 
rcnrl Varying 1lumiditirs.-Experinle~~ts n-ere carried 
out in co-operation with the Scllool of Physiology in 
the University of Queen~land. Sheep were given 
( a )  seven-hour periods of exposure to a series of pre- 
determined teniperatures and humidities, and ( b )  con- 
tinuous exposure for 28-day periods to three different 
conditions of temperature and humidity. Careful 

observations were made on the reactions of the animals 
a id ,  in tlie second series, on the fleece growth. The 
importance of the plane of nutrition in the heat-regu- 
latirlg system of the sheep was confirmed. At the 
higheat temperatures (37.5' C.), and especially at  the 
highest humidity, the production of suint was signifi- 
cantly increased. 

(vi)  Stuti~tical Records on Distribution of Rreeds of 
Xhecp in  Ncw South l.Vi~les.-During the year the avail- 
able statistics for sheep and wool production in  New 
South Walcs according to breeds were examined for 
two 1early periods at  an  interval of ten years, viz. 
1036-07 period and 1946-47 period. A series of 22 maps 
for cnch period mas prepared to show the regional varia- 
tion, over the State, in the numbers of Mcrino and 
pure Briti.sh breeds, in density of sheep population, in 
average weight of adult fleece shorn, in average weight 
of fleece produced per acre, in the proportion of 
Merinos and crossbreds in the sheep population, in  the 
proportion of cultivated land, and in the percentage 
of lernlbs markcd from cvcs mated. These maps with 
the companion tables provide information necessary in  
t h ~  p1:lnning of ,surreys. I n  addition, information from 
itl id I1ooli.2, particularly regarding flock size, was sum- 
marized. ,111 this information in the sunimarized form 
as ~rc l l  as being of value in the planning of research and 
survey projects shoiild have a midel interest and value 
to tlic industry. The work will gradually be extended 
to iriclud:! a study of information froin the other States, 
and thi8 mill be done in asicclintioa mith the TVool 
Section of the TXvision of ilgricultural Economics. 

6. REQIONAI, PASTORAI, CENTRE AND IABORATORT, 
L 1 ~ ~ r m ~ r . ~ ,  NEW SOUTH WAI,ES. 

(i) General. -During the year the Regional Pasto- 
ral Laboratory and Ficld Station becarrie definitely 
established in thr. New England Ilistrict of Nem South 
Wales. This regional centre has dev~loped froni the 
section established by the Dirision some years ago and 
made possible by the help given by the Uni- 
ve r~ i ty  College a t  Armidale in granting space 
and certain facilities. The University College 
grantcd more space to enable the erection of 
laboratory buildings and the establishment of 
culture plots for work on pasture plants. An area 
of 4,496 acres XT-as acquired in September, 1947, for the 
rstal)lisl~meiit of a Field Staticn. This is situated 
about eight miles from the town of ilrmidale and is 
l,no\\n as the Chis~virk Field Station. muring the 
year the development of the property has been rrstricted 
hy rhlxrtagc of material., and labour, bnt within the 
li1211tu imposed, the dc\clol,ment has been satisfactory. 

Plans have been prepared f o r  the laboratory to be 
crectetl in  the grounds of the University College. A 
bt:llt was niaclc in the construction of an anncv to the 
laboratory and when the building is con~pletcd it will 
provide temporary laboratory accommodation. 

The Regional Centre 1i:~d been established for 
i o-opera1 ivc wol-k h ~ t  17 pen the se~-era1 1)ivisions of the 
Council and the Department of Agriculture of New 
South Tlra:eb. Tip to the present the Division of P l a i ~ t  
Industry has been the principal co-operator in the 
~ e n t u r e .  The 3)ivision is carrying out a programme 
of work on natural and improved paqtures, and this 
is described in the section of the report dealing with 
the activities of the Division of Plant Indu9try. The 
whole of the work of the centre is co-ordinated by a 
Technical CoriAmirtee consisting of the Divisinns 
concerned. The co-operation and support of the 
graziers of the New Fngland district has been very 
encoirrag;iig. Forillnl tiiscussion wit11 graziers and 
~vith representatives of agrirultural bodies has been 
provided for by the establishment of a Consultative 
Committee which met once during the war. 



h brief outline of the work which was carried out at, 
.l;.::liilale during the year by the !)irihion of llninial 
ITenlth and I'coti tlc3tioli is gi\ en in tlie follo~ving 
~~aragraphs.  

f i i )  Blo,oflv Ntrikc of Sheen-Lamb Marking 
ljressiirys.-'I'lic \LOJ.L on the prex ,,lition of flystriirea 
associatetl wit11 lamb m~traliin~, comnlcncetl zn 1945, 
Iraq roundetl off in October 1047, and the results are 
now in thcb course of preparation for Tn 
tlicse trial, cs:cllcnt resultl; have been obtained col~ 
sist~utly with a dressing corriprisect of citronella, boric 
acicl, and b~utonite. hlally otllcr :~gcnts have been 
teqtcd and the rnethotl of appl-ation. includirig the 
quantities of dressing required, the concentration of 
tlie ~.(.~)c\llent in tl3t' d,,c'=in;, {lie effccts on licaling of 
ma laking I\ i)u~lds, and the niotllficntions in procedure 
according to t11+ I)rcralence of l)lo\rflies at tllc time, 
I.wrr l,f,e~i cgnsidel.ed. For gcnoenl l~i~l.poses a dressing 
c~ontaining 10 per cent. of citronella oil has bcen found 
ttiost satisfactory. 

The work has shown that during a severe fly wave 
1l1111cr c~tc~nsivc field conditions n~herc shortage of 
1ol)our ant1 tlifficnltirr; in  hnndling large numbers pre 
rail, if niarkillg of larnt)~ i~ carrier1 out, different pro- 
tertirc Incasnres itre indic+ated. Ullder these circum- 
stances nornlal crutch-strike in the lambs during the 
period follorr~ing marking hecornes the primary con- 
sidixration and jetting wit11 benzene hexachloridc (not 
lecls tliaii 0.75 per cent. BIIC) can be expected to give 
tlirec to four neelib coillplete protection to the l amb.  

(iii) The " Elastrator " l'ecl~iqq~e for il.larl,iirfl 
Lambs.-The Elastrator " technique for castration 
t~nd tailing was tested under conrlitions of' fly ac t i~ i ty .  
For castl-ation tlirs method appeared to he a satisfactory 
alternative t o  tlie use of the knife. For clocking, the 
" Flastrator " conlJ I)e regarded as all " altern;~tire 
procedure" to be used only w h e x i t  is safe to assume 
that flies are not active or will not become active. Thr  
technique has no obrious virtues anil many dis- 
advantages. 

(iv) Udder-strike in  Ewes.--Emes protected against 
enitch-strike by the modified 3lules operation have been 
oh\er\-td to ~hovi strikes in the region of the udder. 
The strikes haye occurred under " fly wave " conditiolls 
l~ersisting during, and for se~era l  mecks subsequeut to, 
lambing. The incidence obserred has been froin 10 to 
15 per cent. of the flock. 

(v )  Internal Parusif es of Sheep.-(a) Epidemio- 
logical observnlio~~s.-Systen~atic ~ ~ o r k  has contjnned 
on the collection and examination of ~riaterial and 
information in the studies on the epidemiology of the 
common internal parasites of sheep. This work has 
depended mainly on finding the correlations between 
 ariat ti on in climatic coilditions and changes in the 
intensity of infestation (norm burden). These obser- 
vations were extended to include the collection of blood 
from the sheep under systenlatic observation in order 
to determine the rise or fall in the c.irculating anti- 
bodies. The phenomenon of ('self cure" has been 
nnder as part of these investigations. 

(vi) Winter lqccJi7ag of Weaners.-The spectacular 
results obtained in the NPIV E~lgland district of Nen 
Soutll Wales in the use of oat c ro l )~  for ~ v i i ~ t e r  grazing 
wprc ulcntioned in previous reportq. Fnl.lher experi- 
~ n p i ~ t s  tvere carricd out in thc winter of 1047, and with 
the use of a crop of turnips and Wimmera ryegrasa. 
The sheep at  first showed a preference for the ryegrass 
and later for the turnips. By September the sheep 
ahowed a weight gain of 13.5 lb., whereas the natural 
pasture group lost 3.6 lb. The resnlt does not compare 
Yery farorably with thc weight gain of 26.4 lb. in the 
previous year with weanerr grazing on an oat crop. 
Furtller, the control of nodule -tiTorm infestation mhich 
had hcrn obserred in  sheep grazing the oat crop mas 
absent in those on the turnips and ryegrass. 

(vii) Neo-vtatal Mortality in Lnmbs.-One of the 
problems in sheep-breeding in the region is the occur- 
rc>ncch of dvatli in lanlbs soon after birth, and tho 
incidence may be very high. Preliminary observations 
were n~adc  during the year. I t  was found that most of 
the, losse.; occilr within the first t n o  or three days of 
lift,. 'I'hc absence of milk in the stomach of the dead 
Inn11)s suggests that they hare not sucked. I'laas were 
~,rc>l):ired for a systematic inrrestigation of the problem. 

7.  NATIONAL FIELD STATION, " GILRITTH PI.AINS," 
QUEENSLAND. 

( i )  Oerleru1.-The rainfall for 1947-48 was above 
tc\7cbi.age, bnt tllc su~nlner rains were delayed and the 
response of the pasture was not very satisfactory. 
Estal)lished hlitcliell grass which was in good order 
from the previoul; year responded reasonably well, 
I%nt few seedlings appeared Button and Flinders 
grases made a poor response on the plain country 
but fairly good response on the timbered country. Tlie 
general pasture position at June, 1948, is good, and 
ample feed is available, wllich shoultl last for about 
four n~ontlls. Gro~r th  of young Mulga mas good. 

The stock nunzhcrs at  shearing in April, 1948, were 
3,558 ewes, of which 1,427 are on the main breeding 
experiments, 360 in the top-crossing expcri~~lenti, 1,000 
for c loss l~rcf~tling, 174 hlo~vfly strike control, and 59'7 
in the‘ flock. Tlrere were also 1,147 lamb? in  the 1nai11 
breeding experiment and 3,234 in  the flock. With 
t1.c i.:ims, tlie total sheep numbers tverc 6,327. 

,It, shearing in April 1948, the ewes and rams gave 
a cul pe>r 2iclnd of 10 lb. 13 ox. of greasy wool, and the 
Ianl\,s 3 lb. 9 oz. Tlie total ~nlnlber of bales mas 161. 
rI'c~ndcr fleeces were obtained from about 20 per cent. 
of t l ~ c  en cs mllich had suckled lambs but none from 
tlie unmatcd elves. 

The health of the sheep was reasonably good. 
" Scabby mouth" occurred in a small group, 48 of 

1.300 flock lambs, but was of a mild chararter. There 
\\:is an outbreak of " pink-eye" after shearing and 
during mating, but few or no losses occurred. 

A11 the ewes on the property, except for a small 
coiitrol group, harc been protected against flystrike by 
the use of the modified Mules operation. There were 
24 strikr. recordetl in 3,886 ewes, which represents 
0.6 per cent. I n  the coi~trol group the strike incidence 
was 1 3  pc.r cent. The strike incidence in untreated 
flocks in the district wa.s high. 

(i i)  Animal Breeding Trials.-Investigation of 
rnethods of breeding as applied to Merino sheep now 
forms the illail1 animal esprrimental work. I n  the 
main breeding trial, mating and lambing are carried 
out in small yards ,so that esseiltial ohservations can be 
made for the records. &I sati~factory technique for 
feeding and husbandry mas clr~ eloped and the sheep 
reacted very well to the close confinement of the yards. 

(a)  Nnirc B?.eeding Trial.-The broad objects and 
methcds of this inrcctigation Irere gircn in the previous 
report. Coi~cll~siuc results frorn t h ~ s  experiment cannot 
be es1,ectcd for nlang Scars, but a series of observations 
on progeny testing, wool sampling and wool production 
will be made, and rc,sults of these will prove valuable. 

(b)  Top-crossing Experiment.-This breeding trial 
was conlnlrnced in May 1948. Thc object of this trial 
is to con~parc the progeny of' inbred ranls with those 
of relatctl 1)ut riot inbred rams. The nine rams in the 
trial were bred in a special flork at  the McNastcr Field 
Station, anrl were transferred to " Gilruth Plains," for 
tcqting. They represent thrce levels of inbreeding, \ iz. 
0, 123, and 25 per cent. Each ram was mated in tho 
brectllng g:lrdu to a group of 40 ewes selected at ran- 
tlom from an euen line. The owes are not inbred and 
are not related to the rams. The nine sirw will be 
assessed by the performance of their progeny from 



matings in two successive years. For this purpose, 
ewe anil l ~ e i l ~ e r  progz:iy will bc held until 18 ~r~onths, 
of age, lor measurenlent of wool-production characters. 

8. O ~ H E R  ACTIVITIES. 
( i )  Fleece Analysis Laboratory.-(a) Routine Mea- 

surements.-During the year the laboratory continued 
to carry out rcntine rneacurements of s:nLlples of fleece 
collected in experinltntal work, and in this way acted 
as a central rnea~u:~mcnt laboratory for most of the 
large-scale cxl,eiimenis conducted by this and other 
Divisions of the Council. Experinients from which 
wool samples were e:;amined cl~iriiig the year include 
the breeding tiials at  " Crilruth Plains," genetical 
studips at the BTeMaster Field Station, studies of the 
Wool Biology Section, co-operative grazing trials at 
11::. Exprriiucntn! Tarm of tl,e Sfaw  SOU^,^ Wales 
IIepartinent of Aigrieulture, Trangie, and co-operative 
grazing trial? at  Wongall Hills. TITestern ,lustraiia. 
In addition, many samples 1?,11ich were colicc~tctl in 
the conr~uct of thc survey of Merino wool productiotl 
\;ere examined. 

( b )  lleoelopment and Investigational FVork..--Fork 
was continued on the in~pro~~enzent of the speed and 
accuracy of the sevcral measurement techniques. A 
new method of mrnsu~ing Illcan fibre diameter, and 
the total number of fibrea in a bi~nrlle (for determining 
the density of the follicle popnlatioa) by nlaliing ca9t.q 
of rr0.s sections, was hrouglit int:) lo!~tine use. Devjces 
for measuring pc~rcentage rneduiation, arid for analysing 
fibre length distribution, myere taken to an advanced 
stage of devclopn~ent. The l o ~ s  factors to bc nsetl for 
various vegetable b u r ~ s  when determining the vegetable 
content of wools by dissolving the urool in  boiling 
cal~.;tic :-oda nrerc invc.tigated. I n  Lon jnnction vilh 
the Sydney Technical College, part of the physical 
and chrmical significanre of some of the common trade 
terms were investigatecl. 

( i i)  Inz~estiga&io~z of Beef Production in Aust- 
ra1;n.-The survey of beef production in Aiistralia 
bas been cont;nued. The irieltl ~ ~ 0 1 2 ;  duling the year 
was carried out exclu~ively in Queeneland. The coastal 
fattening districts and the breeding areas of the eastern 
Gulf c o ~ n t r y  acre  visited l y the s7unreyor d'trilig t l ~ c  
period June-November 1947, and, after the wet season, 
the Queensland section of the survey was completed in 
May-June 1948, I,.; cn o~;ar~!ination of ti,? sonth-western 
Channel country and the cattle-producing areas of 
the western and north-western dietricts. The surveyor 
then proceeded to tlie Koythern Territory. Dt~ring 
the wet season, whole time was given to collating 
the data collected in the earlicr survey work. Pre- 
liminary outlines of thc survey of heeS productiotl in 
Tasmania and in Victoria were prepared. 

(iii) Poultry Rreedinq Investi,~nbtons.-Satisfacto~ 
progress was made during the ytLar in  the provision of 
the necessary facilities and staff for the poultry brced- 
inq research unit on the Council's field station at  
Tlierribt c. Victoria. An o;itliize of the first project to 
be uncleriaken-a compariqon of breeding syGems, was 
given in the previous report. Pd le t s  rrared from the 
fonndotion stock numbered 1,550, and came into pro- 
duction in the nntillnn of 1948. To drfine the mating 
programme for the ycar, their record? of pcr.formailcc 
frorn date of Erst egg to Bray 31, were analysed for the 
characters, early maturity, intensity of laying, freedom 
from broodiness, and n-eight of egg. The iesults of 
these analyses have pernlitted the formation of 46 
mating g r ~ u ~ a i n v o l v i n g  40 i r e s  and 330 dams. All 
m a t h p  in connexion with these investigations are 
by means of artificial insemination after the method 
of Burrows and (Jain. This technique gave very satis- 
factory results during the breeding season of 1947, 
and %.ill be used on a larger scale in  the coming year. 
The facilities provided for the poultry-breeding unit 
will ~ + . i n i t  a compnrison of three methods of obtaining 
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individual records of performance, namely, trap-nesting 
the single ~c.,G pen, and the laying battery. By June 
80, 1948, 270 birds were housed in  single test pens, 
and 360 in individual laying battery cages. Subsidiary 
investigations include studies on the physiology of 
fowl semen, cockerel fattening with orally administered 
synthetic oestrogen, and the genetics and mode of 
expression of sex-1il:ked Saeiors controlling colour of 
shank and plumage in the cross between the White 
Leghorn and the Australorp. 

V. BIOCHEMISTRY AND GENERAL 
NUTRITION. 

During the period under review, researches into 
rarious aspects of the nutritional physiology of the 
sheep have been continued and the findings have been 
trailslated into terms of practical application in the 
pastoral industry. 

'I he fact that obvio~~s symptolns of copper deficiency 
are vorv widc,11r~:acX in iioelrs Lieuastrired in South Aus- 
tralia has focusscd a t t f~ l~ t io~ i  011 the lin~itations i~nposed 
on plsnt growth by the copper status of the soils, and 
led to tile recdoguitioil rhat tlle productivity of large 
tracts is seriously limited by the low concentration of 
copper, zinc, molybdenum, &c., ~ i t h i n  the soils. The 
light sandy soils of tho so-called Ninety-Mile Desert 
of the upper south-east of South Australia are typical 
of the most deficient t ~ r r a i n .  Five years of experi- 
rncl~~tal nork coudact~cl lcri this Division on some of 
the lea:,t promising areas has now proven oonclusively 
that appropriate manurial treatment with superphos- 
phate coiitnining zinc and copper mill allow good 
per~uanenb pastures to be established on these deficient 
tracts. The response is dramatic and the costs involved 
in conr erting tlicsc areas to good grazing lands are 
relatirely small. A coliservative estimate indicates that 
at  least 3,000 square miles of practically useless terrain 
niay be developetl in lliis may. 

Supplies of radioactive isotopes have been obtained 
through the generosity of the United States dtomic 
Energy Coinnlission. The 1abor:ttory has been equipped 
for the critical estimation of these isotopes and nieta- 
bolic i~ivestigations in which CoUO, Few and C 1 h r e  
hoiiJg uscd a s  tl*rccrs are in progicsq. 

The labor at or^ facilities for the Division are being 
extended with the construction of a four-story build- 
ing i:nil:ediately adjacel~t to the eliding Coulzcil for 
Scientiiic and Industrial Rebearch Nutrition Labora- 
tory and its annexes in tlle grounds of the University of 
Adelaide. This is nearing c~onnl)letioa. The annexe 
at Ilacliney approximately three-quarters 01 a mile 
from the ceiltral laboratory has bcerl erected and is in 
the covrse of 11ei11g fitted to house aninrals and 
apl~aratus for mctabolisn~ studies. 

The property of 6C0 acres at  OIHalloran Hill about 
10 rnijc-s dislailt is bring developed as a r:lain site for 
field and pen-feeding experiments with sheep. 

2. NUTRITIO~ AND WOOI, PRODUCTION. 
During the period under review 1.esearc1ies into the 

factors involved in wool productiolz have developed 
along tno 111ain lines : the nutritional factors which 
jwovide the raw ~naterials, and the physiological pro- 
cesses which determine their utilization have both 
hcen studied further. 

'i'he state of the energy and nitrogen balances and the 
rate of rvool growth of ceveral rneri~zo sheep mere studied 
at five levels of foddci intake, and frorn the results it is 
clear that the rate of wool g r ~ w t h  depends ultirnately 
on the concentration and tho composition of the. 
assemblage of amino acids in the tissue fluids which 
surround the wool follicles, and that the quota of 
amino acids which sven1,ually becomes available in 
this way to serve as a slibstrate for wool production 



depends not only on the protein in  the diet but, also 
to a great exte~it 011 the nu t r i t io~~a l  state of the animal. 
I f  the protein in the diet is to be utilized efficiently for 
wool grocvth, the :mima1 must be in strongly positive 
energy balance, and even then the efficiency of utiliza- 
tion of the absorbed amino acids is small. From the 
arnino acid comtitutions of the proteins in the diet 
and in the main products of the nutritional transactiolis 
(wool and flesh) i t  n-as estimated that the cystine and 
inethionine contents of the former would limit its 
ceciency for wool production to 35 per cent. under 
ideal nutritive conditions. Under the conditions of 
these experiments the efficiency of utilization was 
highest, 1 6  pcr cent., when the best wool producers 
were in strongly positive energy balance, and lowest, 
5 per cent., when the poorest producers were in a nutri- 
tional condition close to maintenance level, under which 
circumstances the substrate of amino acids is depleted 
materially to provide fuel for the living processes. 

Tlle rate of ~ o o l  production inrressed approximately 
500 per cent. fro111 the lon~est to the highest level of 
feeding, the difference in the rate (welght per unit 
tinie) being due to changes both in  the length and 
the mean diameter of the fibres. A study of the 
variance of the fibre dialneter distributions revealed 
that, with a change in nutritional level, the finer classes 
vary over a Inore restricted range than the stronger 
classes and that each fibre is influenced up to the 
limit of its capacity in proportion to the area of its 
cross section. 

From these experiments i t  is clear that a merino 
sheep grazing on natural pastures would rarely, if ever, 
exhibit it3 full wool prodllc.ilig propenlity, and as a 
corollary, that the rate of wool production by a grazing 
sheep would vary considerably with tlle seasonal 
changes in its nutritianal eilvironment and that this 
would be reflectcd in its wool staple. 

( i )  Processes of Ru~ni,zci tion.-(a) Utilization of 
Urea.-The first of the experiments designed to deter- 
mine whether urea may be substituted for protein when 
snppleintnting the fodder available to the sheep from 
poor dry pastures, indicated that if urea is fed a t  a 
level of Q oz. a day and is accompanied by a rather 
large amount of starch, its nitrogen is converted to 
wool protein with an efficieiicy of approximately half 
that of the nitrogen and wlieat gluten. 

A series of experiments to determine the minimum 
qtl:~ntity of starch ~ ~ e c ~ s s a r y  to provid(: for an economi- 
cally fcasible convcrsivn has been started. 

( 11 )  Digestion of Refractory Cnrbohydrutes.-During 
the past year critical micro-methods for the analysis 
cf niisturcs of the Io-cer fatty acids have been developed 
and these have rendered posqihle the further investiga- 
tion of the fermentation of cellulose and of the hemi- 
celluloses by the microorganisms of the runien. A 
serics of in ritro fermentations of natnral fodders ha, 
been completed and attention has been given to the 
early and late phttses of these fermentations-in the 
earl? stages hemicclluloses are rapidly broken down 
and in the later stages the more refractory cellulose 
is attacked. The products of the first phase consist 
essentially of aretic acid while in the later phase pro- 
pionic acid predominates. 

(c) Absorption of Fatty Acids from the Rumen.- 
Selective absorption of the fatty acids through the 
runien wall has complicated greatly the study of in v{vo 
digestion of carbohydrates by the ruminant. Pre- 
llminary experiments which involve the precise 
measurement of the e.m.f. set up between the blood 
stream and the rumen contents have been completed 
and the results indicate that on the alkaline side of 

neutrality there is no selective absorption of fatty acid 
, T >  anion,. he necessary apparatus has been assembled 

to study this phenonienon further. 
(d)  Interm-ediary filetabolism of Fatty Acids and of 

Carbohyr1rutes.-The sheep's capacity to obtain useful 
energy from the digestion products of its fodder 
apparently differs from that of other animals. The 
following yerie.: of investigaiions aims to illuminate the 
intermedinry processes involved. 

(1)  Experiments with Phloridzinized Sheep.-An 
adequate supply of ~hloridzin wliich was separated 
from fresh apple bark rendered i t  possible to continue 
the investigation of the relationship between the car- 
bohydrate and fatty acid metabolism in the phlorid- 
zinized sheep. Dificulties encountered in  earlier experi- 
ments hare been overcome by introducing the fatty 
acitls s1o:rly inlo the jugular rein. The observations 
so far leave no doubt that propionic acid is predomi- 
nantly glucogenic in the sheep as in other animals. 
The fa. timg s!:c~cp apparently differs from other 
animals in   hat i t  converts to glucose part (c. 30 per 
cent.) of the acetic acid administered in  this way. 

(2 )  Kefone I'ro~luction by the Sheep.-The pre- 
liminary studies of the mechanisms involved in  ketone 
formation by the sheep have been extended. Injected 
acetate rapidly disappears from the circulation. 
.4nalyses of blood for acetoacetic and p-hydroxybutyric 
acids after injection of acetate have failed to indicate 
any increase in these acids. This work will be 
extended with the use of radioactive C14 tagged aretic 
a r i d  

( 3 )  Blood Sugar in Lambs and Respiration of Eryth- 
rocytes.-Whereas the intermediary metabolism of the 
adult sheep is apparently distinct in some respects from 
that of other animals, i t  is possible that the metabolic 
processes of the very young lamb are more like those of 
mixed feeders and carnivores. Investigations carried 
out with the young lambs from the Division's breeding 
flock at  Glenthorne indicate that the blood-sugar of the 
new-born lamb is approximately that of its dam; subse- 
quent to suckling i t  rises rapidly to a high level for 
about two weeks, after which the concentration 
gradually falls to the level found in  the adult. 

The respiration of the washed red blood cells of the 
lamb has been investigated and the results indicate that 
this is increased materially after the addition of methy- 
lene blue and glucose. The rate of respiration under 
the latter conditions decreases after the first two or 
three x~reks of life. 

( i i)  Energy Metabolism.-The study of various 
aspects of the energy metabolism of the sheep has been 
continued as an integral part of the compreliensive pro- 
gramme of nutrition and wool production. The two 
calorimeters and the apparatus for maintaining sheep 
under strictly controlled contlitions have been in con- 
stant use. The basis of knowledge of the energy trans- 
actions involved in the utilization of fodder by the 
sheep has been strengthened by conclusions drawn from 
the results of a series of experiments designed to inves- 
tigate the origin of the extra heat evolved by the sheep 
after it has fed. This heat increment represents the 
quota of the potential energy in the absorbed nutrients 
which is dissipated without providing directly for the 
energy demands of the animal. The findings have an 
important bearing on the theoretical background of 
energy metabolism and have simplified the assessment 
of the relative values of different fodders. According 
to the nature of its fodder, the sheep dissipates in this 
way between 35 and 50 per cent. of the potential enprgy 
of the digested and absorbed nutrients. 

4. VITAMIN A REQUIREMENTS OF THE SHEEP. 
The results of the 6rst series of investigations of the 

vitamin A recluirements of the Merino sheep have been 
published. The experiment designed to determine the 
minimum carotene intake necessary for successful 



reproduction was continued throughout the year. of intakes of fluorine in the drinking water will not very 
Following the first lambing the ewes were again fed a seriously affect the health and ~ r o d u c t i v i t ~  of sheep in  
basal diet low in carotene, and after the vitamin A the course of three years. The experiment is being 
reserves had been depleted over a period of eight months continued. 
they were mated. After a month they were supple- 
mented with carotene in  olive oil to provide the incli- 7. MINOR ELEMENTS AND ANIMAL NUTRITION. 

~ i d u a l s  of the four groups with 25, 50, 75, and 1007 The study of the functions of the trace 
carotene/kg. body wt./day, respectively. The effects cobalt, copper, and molybdenum in animal nutrition 
of this treatment on the A in the blood in&- and of the limitations imposed on the health and pro- 
cated that carotene administered in this way was poorly ductivity of animals and plants by soil conditions which 

utilized. Lambing was unsatisfactory in all groups. lead to deficiencies of cobalt, copper, molybdenum, zinc, 
Another experiment has been started to extend these kc., has been continued in  the laboratory and i n  the 
observations. field. 

( i )  Experiments in the Laboratory.-(a) Cobalt in 
5. ~HYsIoLooIoaL AND T~~~~~ METABOLISM S T ~ D ~ ~ ~ .  the Nutrition of the Rat.-Three filial generations of 

rats have been bred while confined to a diet containing The investigations of the effect of 'yanide On tissue a of cobalt, <o.03y Co/g. dry wt., which 
respiration have been continued' Further proof of the would lead to the fatal consequences of cobalt deficiency conlbination of ferri-cytochrorne with cyanide was in a sheep within a year. No signs of deficiency have 
obtained. Evidence apparently in conflict with this appeared in the rats nor has their behaviour been in any 

from in which the way different from that of the control rats have 
cytochrome c concentration was varied in systems con- received generous supplements of cobalt. This experi- 
taining the oxidase and KCN. The observations may ment is being continued. be reconciled, however, by assuming that the cyanide 
may combine with the oxidase-cytochrome complex to ( b )  Copper D~ficiency in the Rat.-A diet on which 

young rats mill develop the syndrome of extreme copper render it more stable. This phenomenon is being deficiency within six weeks has been evolved and a com- investigated further. prehensive series of experiments is being carried out to 
(i) c~tochrome Oxidase in Deficiency'- study various aspects of the role played by copper in  The c~tOchrome Oxidase tissue the j,]lgsio]ogical economy of tire animal. The prepared from the livers, brains and kidneys of rats 

that had been rendered seriously copper-deficient has nism of the interaction between copper and molyb- 

been estimated and contrasted with the activity of tissue denum is also being studied in the rat. 

preparations from control rats fed adequate quantities ( c )  Analyllcal Proi.ed~res.--~l considerable amount 

of copper. These assays revealed that the cytochrome of attention has been given to the ohelate oomplexes 

oxidase in the liver reflected closely the copper status which are formed between cobalt and certain organic 

of the animals. I n  extreme cases of copper deficiency strnctnres, and to thc microchemical estimation of 

the cytochrome c oxidase activities of the kidney and cobalt. From these investigations the method of cobalt 

brain tissues were similarly depressed. estimation previously evolved in this laboratory, which 

( i i )  Arginase.-A manometric method for the esti- waC; c~pable  of estimating l y  CYo in up to 100 g. of plant 

mation of nrginase activity i n  dispersed tissue suspen- or animal tissue with an accuracy of I per cent., has 

sions from liver has been adopted in preference to  those been greatly simplified without loss of precision. 

previously employed. This allows precise assays to be ( d )  Copper trnd iWolybdenunz in the Nutrition of 

made with ease and rapidity. partially purified &urninants.-In the course of a study of the physiology 

arginase was found to be activated by manganese, of copper absorption and elimination a series of critical 

robalt, and nickel, the degree of response being in balx:"~. expel.in~ents have becn conducted to investigate 
order.  hi^ confirms previous observations. copper thc influence of molybdenum on the retention of copper 
in similar concentration was found to inhibit arginase by the sheep. 

completely. Preliminary assays have been made on the (i i)  Experiments in the Field.-(a) At Robe Field 
arginase activity of liver tissue from rats that had been SfafiOn.-(l) and Interaction O f  

maintained for three generations on rations very low in Copper and Jfolybdenuim.-A new series of experiments 
I cobalt. with 120 evenly matched Merino ewe weaners was 

started in  i?ecember, 1947, to investigate (a)  the part 
6. CHRONIC FLUOROSIS. played by cobalt in the physiology economy of rumi- 

The experiment in which five groups each of six nant" and (b) various aspects of the interaction of 
have been provided drinking water contain- copper and molybdenum in ruminant nutrition. These 

ing 0, 2.5, 5,  10 and 20 parts of fluorine per million are proceeding. 
respectively has now been in  progress for over three (2) Qop,:er Deficiency and Wool Production.-The 
years. Although there is some indication that the experiment designed to study the effects of varioiir 
permanent incisors of the individuals which have been degrees of copper deficiency on wool production by 
confilled to water containing 10 and 20 p.p.m. fluorine BI(~rino sheep was cornpIeted after weaning the lambs 
erupted earlier than those of the other groups, the in December, 1947. The profoulld effects of the copper 
differences only just reached an acceptable level of supplements previously reported were maintained at  
statistical significance. shcarin:; in October, 1947. The fleeces from the ade- 

No lesions were discernible on the incisors of the con- quately supplemented groups (those ~vhich received 10 
trol sheep. Slight roughening of the enamel was nlg. C~l//day 01- laore) had an appraisal value approxi- 
observed on the 4th pair of incisors of three of the group mately donbli. that of the flcecrs from the unsupple- 
which received 2.5 p.p.m. fluorine, and on the 3rd and mcnted animals. The vahles of the fleeces from the 
4th pairs of incisors of individuals in the 5 p.p.m. groups which received less than 10 mg. Cu/day ranged 
group. All sheep in the 10 p.p.m. group erupted 3rd between these ext~cmes according to the amount of 
and 4th incisors which bore evidence of the mottled copper in the bupplement. The effects of the graded 
enamel characteristic of chronic fluorosis, and all the states of copper deficiency induced by the treatments on 
sheep in the 20 p.p.m. fluorine group had well-defined the capacity of the ewes to produce and support lambs 
lesions on the 3rd and 4th incisors, and the 2nd pair of and on the capacity of the ewes and lambs to store 
incisors of all except one individual were affected. copper were studied in detail. 

For the third year in succession there were no (3) Grazing on Copper-dressed Pastures.-Copper- 
significant differences between the mean wool produc- deficient pastures a t  Robe which mere top-dressed with 
tions of any of the groups. I t  is evident that this range copper in 1940 have supported normal lambings over 



three gcnerntions but do not provide sufficient copper 
to prevent completely the copper-deficient lesion in the 
wool. 

(4) Grazing on Cobalt-dressed Pastures.-Cobalt- 
deficient pastures at  Robe top-dressed in  1940 with 1 lb. 
cobalt ~1ill)hate per acre continue to support mature 
ewes but do not provide sufficient cobalt to permit satis- 
factory growth of their lambs. 

(a) Copper Ileficiency and Pi~/rnetitation.--The 
fails::! of pigrnentatian in black sheep u,hicli have been 
rendered copper-dcficicnt has been discussed in previouv 
reports. The experiments to determine whether this 
filnction fails before tlie ability to impart crimp i u  
affected :ire continuing. I t  is probable from the rather 
restricted range of observations that these functions 
are cloaely linlied and possibly have a ccminon origin. 

(6)  Dried Liver Supplements and Cobalt Deficiency. 
--It has been confirn~ccl that qupplements of 40 g. dried 
liver per day do not prevent either the course of the 
cobalt defiricncy syndrome or its fatal termination in  
sheep oil cobalt-deficient pastures. 

( 7 )  [I'he i l lode  of Action of C'riha1t.-The experiments 
to deternlirl~ ~vhcther robalt adminiqtcred direct into the 
itltoniasurn of sheep is as effective as cobalt administered 
per os have been continued. The results imply thvt 
cobalt exerts its eifect equally in all compart~ncnt;, of 
the stonlach. Experiments are being carried out to 
investigate this phenomenon. 

(8)  Bxperimol-ts to Illunlinate the Effects of Various 
Treatments on the Sforage of Copper and of Iron in thc 
Liver.-The liver biopsy technique has been applied in a 
series of experiments. Prclimiiiary cbservations indi- 
cate tlhat the massive stores of iron accumulated in  the 
livers of :heep which have suffered profound copper 
deficiency for a long p ~ r i o d  are not readily dispersed  by 
subsequent copper therapy. These observations are 
being continued. 

Doses of sodium fluoride sufficient to induce 
sylllpto~ns of al~ronic fluorosis were slion-n to be with- 
o11t influence on the level of copper in the livers of 
mature sheep-they exertrd no effect whether the sheep 
were or x i  ere not receiv~ng supp!c.nv-nts of copper. 

I t  has been demonst~ated by this technique that more 
than 90 per cent. of copper (10-40 mg. CII) injected 
intra~enoosly as cop1:er sulphate is storcd in the liver 
of normal sheep witl~in 24 hours. A s~naller propor- 
tion of the copper injectcd intravenously into copper- 
cleficsient slie:lp is storcd in  the liver-apparently under 
these conditio~ls the remainder is taliell up by other 
tissites. 

( h )  Pield Statio~ls Other ihan Robe.-(1) Keith.- 
A fresh flock of young lllcrino ewe weaners was intro- 
d~tcetl on to the copper-dressed pastures at  Keith in 
March, 1948, and tho copper status of these is being 
(letermined periodically. 

( 2 )  RorrilEa.-This station is  typical of the areas 
where the symptoms of profound copper deficiency 
appear in the floclis only in certain seasons. During 
19-1-7-48, practically no signs of deficiency became 
apparent in the individusls of the experimental flock 
clcpastured there on untreated pastures. 

(3)  G1enroy.-This station is, typical of the areas 
whcre symptoms of profound cobalt deficiency appear 
in flocks only in certain seasons. During 1947-48, the 
c~xperinr~ntal flocks under observation there behaved 
normally. 

( 4 )  KybyGolite.-No signs of copper or of cobalt 
deficiency have appeared in the experimental flocks 
tlepxtured in this area. 

(iii) The Distribution of Cobalt and of Copper 
Deficiency in  South At~stra1ia.-The experimental 
\vork and the collection of data necessary for mapping 

deficient areas in South Australia have both 'been com- 
pleted and the maps are in the course of preparation. 
The publication of another information circular on 
this and other aspects olE the practical application of the 
findings that was requested by the State Department 
of bgi,iculture of Soiith Lliistralia has been delayed 
pending the conlpletion of the maps. This brochure, 
mh;c.li will incorporate a pr6cis of the kllowledge 
obtained from the experinlcntal studies and suggest the 
procedure by which this may best be applied, is being 
prepared for distribntion by the State Ilepartment. 
I t  is a pleasure to ~secord the close co-operation and 
help afforded by the officers of that department. 

8. MIXOR ELEMENTS AND PLANT NUTRITION. 
The experiments which have led to the recognition 

that the productivity of very large areas of South ,411s- 
tralia i.. limited by trace elelllent deficiencies have 
been discussed in previous reports. The col~tinued 
observation and quantitative assessment of the pro- 
ductivity of espcrimcntal plots sown in 1044 and in 
subsequent years have proved unequivocally that if 
appropriate dressings of sul.lerphosphate containing 
co:,p~r and zinc are applied, high-yielding mixed 
pastures may be esta!)lished on the singularly deficient 
Laffer sands of the Ninety-llile Desert. I t  is now 
~ l e a r  that approximately 3.000 square miles of terrain 
which hitherto have been considered either ~vorthless or 
very seriously limited in  value may be bronght into 
profitable hearing. The cost of development of this 
terrain is comparatively small. Initial dressings of 
zinc sulphate and copper sulphate costing approxi- 
mately 6s. per acre have been proved to correct 
the zinc and copper deficiency for at  least 
four years and probably these will suffice for 
much longer. These constituents are added to 
the superphosphate when sowing. The rmponses 
have been dramatic and the development of 
subterranean clol-er (Dac-llns Marsh var.) and of 
otlier sprcies has been extraordinary. The value of the 
Ninety-Mile Desert for the extension of agriculture is 
11ow obvious and development of this area wllich has 
al~vays been a barrier between the rich lower south- 
cact  and the rest of the State will enhance very 
~uaterially the productivity of South Austr:~lia. 

h'xperimentol Tl'ork on the Mineral Nufriiion of 
Plants in  the ATinef?y-dfile Desert.-A detailed report 
has been published (Bulletin No. 234) discussing the 
esperinients that have proven that high-yielding 
pastures consisting of suliterranean clover (Bacchus 
Marsh var.), lucerne, arc1 Phalaris may be established 
and maintained sucressfully on the Laffer sands by 
additicn of zinc sulphate and copper sulphate to the 
dressing of superphosphate applied a t  seeding. 

An extension of these investigations has demonstrated 
that high-yielding mixed pastures can be established 
on the poor Lafier sands under a cover crop of wheat 
or oats-crops which produce payable yields of grain 
wl~ich contribute materially towards the initial costs of 
clearing and sowing the land. The initial dressings 
of zinc sulphate and copper sulphate each applied a t  
'7 Ib. per acre have been found to correct the deficiencies 
for the period of observation which a t  this juncture is 
four years. Further addition of zinc and copper is 
unnecessary for a t  least this period whether or not a 
cover crop has been grown. 

The findings from experimental investigations which 
are proweding reader it more and more apparent that a 
deficiency of zinc and copper is general in the sandy 
soils of the Ninety-Nile De~ert ,  and that the correction 
of these deficiencies will enable valuable mixed pastures 
to be established on soils whicli were formerly considered 
almost worthless. Reports concerning various aspects 
of these investigation8 have been submitted for pub- 
lication. 



9. . i c c ~ s s o n ~  Foon FACTORS A N U  FOOD COMPOSITION. 
During the year the investigation of the methods for 

the detcrnlination of thiamin.: in cereals and bread mas 
completed. A critical method was evolved and i t  has 
been applied to a survey of the thiamine content of the 
bread available in i2de.laide. The results of these inves- 
tigations have been submitted for publication. 

At the invitation of the Editors of Nutrition 
Abstracts and Revietvs a review on the inflr~cnce of the 
milling process upon the nutritional value of wheaten 
floiir and b r ~ a d  has been prepared and sent to the 
1J1li ted ICingdon~ for publication. 

10. ANALYTIC~L CHEMISTR~. 
An analytical scction has been organized to deal with 

the very large number of chemical estimations involved 
in the varioi~s researell activities of this Division. The 
duties of this section wi!l be t~vofold: to evolvc 
analytical techniques snitable for the problems, and to 
conduct the major bulk of the semi-routine analyses. 

11. E Q ~ I P ~ I E N T .  
The laboratory has been equipped with the apparatuv 

necessary for the critical quantitative estimation of 
radicactivc i~otopcs. Supplies of Goo0, Cia, &c., have 
been procured from the Atomic Energy Commission of 
the United States of America and are at  prcsent being 
used as tracers in a nuniber of investigations. A 
modcrn quartz spectrop1roton:eter and the latest type of 
polarograph mere installed during the year to facilitate 
analytical procedures. 

VI. SOILS INITESTTCATIONS. 
1. GENIRAL. 

For the past four years r, considerable portion of 
the activities of the Division of Soils has been occupied 
in tlie e:ian~ination of areas for land settlement under 
post-IT-ar conditions. It appears now that the denland 
1s diminishing and that an increasing amount of time 
will be available for studies in pedology and soil 
problems of a physical, chcn-tical, or microbiological 
nature rather than those directed to land-use vt~lues. 
The wlection of land for more intciisive settlement has 
estenc!rc! :he information on rnany areas of Crown 
land of rclstively low fertility which advancing know- 
ledge has sliowli to be satisfactory for large area farms, 
particularly for sheep grazing purposes. One result 
which has been particularly valuable has been the 
deve!opment of techniqnes of reconnaissance soil survey 
and tlieir application over large areas. 

The gear liss ieen solid advances in  the work of the 
Soil ( ' l~en~is t ry  nncl Soil Physics Sections in the follow- 
ing 11p of problelns brought forward by the Soil Survey 
Section or by other Divisions of the Council, or State 
agencies. Of these the relation of soils to building 
foundatiolzs, the strnctural characteristics of soils in 
tlie feld, the relatior1 of soil lo  plant growth and animal 
health arising from the research on toxaemic jaundice 
of sheep, are good examples. C1o.e collaboration is 
sought between the field and laboratory workers and as 
a policy the latter now spend periods with the soil 
survey teams to become acquainted with the problem 
they are investigatillg in the laboratory. 

Clo~e  liaison has been niahtained with a number of 
State Dcpartnicnts of Agric~~lture,  Irrigation Commis- 
s ion~,  IAands D~partments, and War Service Land 
Settlcmcnt agencies, both State and Commonwealth. 
I n  New Soutlz Wales and Western Australia a begin- 
ning has hecn made in co-ordiiiating ?oil smvcy inves- 
tigat:ons in the res;>ective States by the setting up of 
an Advi~cry Committee on which the Division of Soils 
is represented, and i t  is hoped this policy will become 
general in all States. 

The survey work of the Division has very largely 
been occupied ill "service " xrork on behalf of various 
State and Conimonwealth bodies requiring evaluation 
of land quality for the forming of opinions on its suit- 
ability for closer settlement and the better statement 
of the problems confronting development. Such work 
has constituted a large part of the survey actirities 
sinw the initial organi~ation in 1927. I t  is earnestly 
desired to reduce the amount of this type of survey 
work and set free a proportion of the pedological staff 
for scientific study of problsms in soil gonesis and 
morphology and the ~ n a p p i i ~ g  of broader groiipings 
of soils over the whole of Australia. The aim is to 
prodl~ce a soil nlap of Australia of both academic arid 
practical vslue employing broad mapping units but of 
considerably more dctailed form than the zonal groups 
used in the map published in 1944 by the Council. The 
work has been limited only by the shortage of skilled 
pedologists and i t  is true to say that soil science is 
heavily handicapped Ey lack of suitable research 
personnel. 

Following the policy of decentralization, a regional 
unit has been formed for Queensland and northern New 
Sonth Wales centred at Brisbane. The head-quarters 
are at  thc laboratories occupied by the Council at  
St  1,ocia within the Ullivcrsity. This makes the fifth 
of a chain of regiorial eentrcs in southern and eastern 
Australia linklng Perth, Hobart, Deniliquin, 
Canberra, and I<ri>bal E to head-qiiarters at  Adelaide. 
North Llustralia is stil; served from Adelaide. 

The activities of th,. Divisioll are divided between 
four Sections-Soil Survey and Pedology, Soil 
Chemistry, Soil I'hysics and Mechanics, Soil Miero- 
biology. 

Surveys have proceeded in all States of the Cornmon- 
wealth and in the Northern Territory. These have 
varied from highly detailed surveys to very broad recon- 
naissances, the type being suited to the objective of the- 
work and the staff and time available. I n  aggregate 
2,600 square miles have been covered by mapping in 
1947-48, of which 410 square miles were in nloderate 
detail, and 155 synare miles in intensire form; the 
balance was mapped in broader categories. These 
figures exclude the traverses made on the Barldy Table- 
land of North Ai~stralia of which no soil map was 
i~siied pending further investigations in 1946. 

( i )  Nezo SoutJ~ CValps.-Su~vey proceeded on the 
Hunter Valley nuit of 200 square miles betxeen Scone 
and Denman, some 75 square miles being colnpleted in 
the northern end. The objective is a pedological study 
of the soils of the coilntry hordering tlie Hunter River 
flats w l ~ i c l ~  were intc~lsively mapped in 1946. The 
land formation is of considerable interest from the 
diversity of soils represented, their relation to parent 
geological material, and t l lu  esects of erosion now rery 
evident from overgrazing. Mineralogical studies have 
proceeded on soils collected from the survey to ascertain 
the process of weathering and the correlation of soil 
occnrrences with parent material. Relatively little 
work of this type has been done in Australia as a means 
of studying soil genesis, ant1 the investigation in field 
and laboratory is an experimental approach as fa r  as 
the Division is concerned. 

The problen~ of fertility status of the basaltic soils 
in the Lismore District was followc(l lip intensively in 
the field by survey of limited areas and a parallel study 
in a mobile laboratory on certain soil chnractcrislics, 
particularly pH, nitrogen, and organic content. The 
field work was recently resumed for the current year. 
The original project dealing with the red soils has been 
expanded to cover blzck, brown, and transported basaltic 
soils also. I t  is hoped to map the district occurrencw 
accurately and make full examination of their field 



characteristics in 1948. The suggested decline in  
fertility is also under reviea~. Collaboration of the 
Division of Plant Industry in pot experimental work 
and the New South Wales Department of Agriculture 
in cherr~ical work and general liaison has been main- 
tained. 

At the instance of the Irrigation Commission of New 
South Wales and the Closer Settlement Board, a highly 
detailed survey was niade of 20,000 acres of high ground 
adjoining the Coomealla Irrigation ilrea near 
Wentworth. There is a considerable area of superior 
quality land for horticultural development in the unit 
and the survey defined the types of soil and their pattern 
of distribution so that any development could be soundly 
based. An exte~lsion of the existing settled area is 
proposed blit there is a much larger area of suitable 
land available if engineering design and market possi- 
bilities prove econon~ic. 

The Deniboota Irrigation Area near Deniliquin was 
further mapped and about 140,000 acres have now been 
covered. This area is a potential new unit for irrign- 
tion and the survey has shown the quality of the soils 
and their problems and the complex occurrences of 
types and phases. The question of such soil variability 
over short distances has been studied, particularly as i t  
relates to irrigability affecting land use and to the 
manner in which soils may best be classified and mapped 
in this region. 

A small unit of 15,000 acres at  Woodstock on the 
south-western slopes was surveyed in connexion with 
toxaemic jaundice investigations. The significant 
feature is the relation of the soils to copper-bearing 
rocks which could affect the mineral composition of 
pastures causir~g the disease. Experimental work m-ith 
sheep on selected portions decided by the survey is 
now under n a y  by the Division of Animal Health and 
Production. 

Land settlement of ex-servicemen on resumed estates 
in the Riverina irrigation areas has called for the 
survey and evaluation of further areas on the basis of 
which suitable subdivision may be ensured. 

Regional surveys on a broad scale have been under- 
taken in the south-wcst of New South Wales and in 
the Macquarie and Bogan River areas comprising the 
Macquarie Region in the central part of the State. 
This work is regarded as of consider2ble impoltance, 
but, owing to the demands for service work, progress 
has been relatively slow until recently. 

( i i)  Victoria.-The field study of the local area of 
70 square miles near Coleraine has now heen completed. 
This is a joint investigation of the problem of land 
slips, gullying and deposition which have characterized 
erosion in the district. The Victorian Department of 
Agriculture and the TTictorian Soil Conservation Board 
have co-operated in the work. Erosion control must 
be concerned with the two separate problenls of gullying 
and siltation, and of land slips; the f o r ~ e r  is related 
to the usual factors of land use and uncontrolled run-off 
and the latter to wider causes probably connected to 
water intake on adjacent tableland country at  higher 
levels, which is a difficult feature to deal with. 

(iii) South Australia.-The survey of a unit of 
350 square miles in the Northern Marginal Lands 
region in the Wilmington-Willochra district was con- 
tinued in collaboration with the Department of Agricul- 
ture. This work which is confined to cooler months of 
the year mas carried forward over 200 square miles 
and the remainder mill be completed in the forthcoming 
year. The object is twofold; to sti~ily the pedology of 
the soils in a region of wide climatic range where the 
desert loam soils are typically developed, and to study 
the incidence of erosion on the landscape with its 
implications of land use. The ecology of the area is 
also being worked out. 

The new Loxton Irrigation Area has been examined 
in very close detail in an attempt to define the actual 
planting design of farms and the subdivisional plan. 
This is a joint project with the Department of Agricul- 
ture undertaken in an endeavour to plan the whole 
settlement on the soundest lines to ensure profitable 
occupation by settlers. Time alone will show how 
effectire this n-orlr has been. 

Surveys of some estates in  Adelaide proposed for 
niass I~uilding of houses by State authorities have been 
made. This ties in with the study of soil and founda- 
tions ~nentioned bclom. (See Soil Physics Section.) 

(iv) Tusntilnia.-The large swamp areas in the 
north-west of the island have been under examination 
for four years. the delay being chiefly due to adverse 
weather conditions preventing access and maintaining 
the slvamps in a \vet stcte. ~l reconnaissance survey 
of the 50,000 acres of Montrtgu Swamp has now been 
completed nnd samples collected. There is a very much 
larger total swanlp area in the region and the major 
task of drainage, clearing, and development turns on 
the results of the survey as to type and suitability of 
the soils. Confirmation of opinions is required from 
the laboratory esanlination of collected soil samples 
before the evaluation is mede. 

(v)  Western. Australia.-The principle of examining 
large areas by making close surveys of selected units 
and linking these toyether by wider traverses has been 
well developed in this State. The region dealt with 
recently was the Tone River district in which several 
older and two new "spot " surveys were used to charac- 
terize the soil pattern. Reconnaissance mapping has 
advanced over 1800 square miles in the region, mainly 
using h r o a d ~ r  groups of soil types known as " associa- 
tions ". This compilation has proved extremely 
v~lnah le  to the War Prrvice Land Settlement authori- 
ties in selecting to good advantage units of country 
for closer examination and snbdivision. The great 
advantage is the perspective obtained of soil distribu- 
tion in broad mapping units in a relatively short period 
of work. The policy is to extend this type of mapping 
over all the wetter south-west of the State. 

(vi) Q7reensland.-The first project undertaken by 
the Division commenced recently in  the Burdekin 
Valley. I t  has been proposed to dam the river and 
make use of the water for extended irrigation in the 
vallev and delta. As a first step the soils are to be 
classified and mapped and this is expected to occupy 
ahoi~t three working seasons in the valley. The field 
unit is operating from the new regional centre set up at 
Rrish~ne. 

( r i i )  North A7rsfmlio.-The reconnaiwance survey 
of thr Rarkly Tableland and adjacent coastal belt pro- 
ceeded during the winter of 1947 and has been resumed 
in 1948. The party incli~des a soils officer from the 
Dirision, who has prepared a report on last year's 
preliminary traverses. The present soil reconnaissance 
deal.: v i th  the area of the Rarkly Tableland proper, the 
desert fringe to the sonth, and the coastal region from 
Burketown to Borrooloola; the western boundary is 
the north-south road between Tennant Creek and Tlaly 
waters. 

Co-operative investigaiions designed to elucidate 
some of the soil factors as~ociated with the occurrence of 
toxaemic jaundice, have been continued to assist the 
Di r i~ ion  of Animal Health in its study of this problem. 
A more detailed s t i~dp of the Barooga Field Station and 
an adjoining property confirmrd the wide variability 
in soil reaction noted in an earlier survey. On one soil 
type at  the field s t ~ t i o n  the reaction of the surface soil 
varied by over 3 p H  units. Consecutive samples, taken 
on a 4-chain grid spacing sometimes differed by 2.5 
pH units. Variability was still very marked when 



samples were taken on a closely spaced grid within 
an area of a few square feet. The data obtained were 
used to design a system of sampling for the study of 
seasonal variations in soil reaction. For comparative 
purposes similar work is being carried out on a small 
area at the Waite Institute, Adelaide. 

A large series of subterranean clover samples, repre- 
sentative of the Adelaide IIills and part of the south- 
ea>t of South Australia were collected and analysed 
for copper and molybdenum, for  comparison with 
a s i ~ i l a r  series collected in Victoria by the 
Division of Animal IIealth and Production. 
During the course of this survey several samples 
of extremely low molybdenum status were noted 
but there was no field illdication that, even a t  these 
low Iwels, molybdenuni was a limiting factor in  the 
growth or yield of the clo~er.  The survey did not 
include samples from areas known to give responses to 
molybdenum. A spectro-chemical survey is also being 
made of these and other samples to ascertain the normal 
amounts of the ditfercnt trace elements present. 
Further work is in progress on some of the factors con- 
trolling the availability of copper and other trace 
elements in the soil. 

During the soil and fertility survey of the basaltic red 
loams of northern New South Wales the mobile labora- 
tory was stationed at Wcllougbar for some months. 
Over 2,500 soil samples were coilected 2nd examined for 
p l I .  I n  addition to reconnaissance samples, eighteen 
selected areas, each of about 20 acres, were sampled 
on a systematic grid pattern and maps and graphs 
p r~pared  to show the normal range of variation in  soil 
reaction. Variability from spot to spot in each area 
sampled was considerxble. This r~arisbilitp was greatel. 
in two areas of virgin scrub than in the adjoining areas 
of dcve!opcd pasture. About 500 samples have been 
brought back to the laboratories for more detailed 
examination. 

A series of sojls from the Moss Vale pine plantations 
was examined for their phosphorus status. I t  was 
found that these soils m7ere low in available phosphorns 
and had nn extremely high phosphate fixation capacity. 
This probably accounted for their lack of response to 
ordinary applications of superphosphate. 

Spectrograms have been taken of samples repreqent- 
ing a number of typical soil profiles to obtain the distri- 
bution and amount of the more important trace elements 
presrnt. Th;s information, when complete, will give a 
useful geochemical backgro~ind to certain major soil 
types, The flame spectrographic method has been in 
continuous use throughout the year for the determina- 
tion of exchangeable cations in soils and has given 
very satisfnctory results. Several spectrorhemical 
analyzes have also been carried out for other organixa- 
tions to assist thcm in investigations in progress. 

Milch progrpss has been made in developing qnantita- 
tive spectrochenlical techniques for use with soil and 
plant samples. Success has been achieved in the use of 
suitable methods of background correction to enable tho 
quantit,.ttive detcrniination of elements such as 
molybdenum xhen przsent in plants in amounts of tho 
order of 0.01 to 2 p.p.m. Co;nparison of cllemical 
and spectrochemical vali~es on a large series of sanlplas 
showed that the spectrochernical technique conld now 
be relied upon to give results of a good order of 
accuracy. 

Routine descriptive analyses of the large number of 
soil samples collected by the survey parties continued to 
occupy much tinie. I n  addition to the very I a r g ~  
number of samples taken in connexion v i th  the var iou~ 
soil reaction surveys already mentioned, more than 
1,500 soil samples were received during the year. Soil9 
from some of the northern Australia surveys presented 
new difficulties, requiring modifications in  some of the 
methods in use. Analytical methods hare continued 

to receive close attention. The introduction of the 
plummet balance and the automatic sand-washing 
equipment has considerably speeded up the proems 
of mechanical analysis. 

The principal work has centred on studies of the 
genus Rhizobiunz ;.nd the symbiotic fixation of nitrogen 
by i t  in association with leguminous plants. Inocula- 
tlon commercially of bulk seed of leguminous crops 
before sowing is made with pure cultures of the specific 
strain required. Glasshouse experiments under con 
trolled conditions were made with Rhizobium meliloti, 
l ih.  trifolii  and Rh. leguminosarum to determine 
whether better inoculation was achieved using an 
inoculum of mixed effective strains or one derived from 
a single effective strain. The data do not indicate any 
sigi~ificnnt adrantage ~vhexi using a uniform seed 
sample of a single species of plant. It is known that a 
given bacterial strain varies in effectiveness of nitrogen 
fixation over the range of host plants in  the group it is 
capable of infecting, and, in addition, there is con- 
siderable heterogeneity in various commercial seed 
samples of legumes of agricultural importance. I t  is 
therefore thought that the glass house results may not 
apply to field conditions and that cultures of mixed 
strains of the specific organism may be more effective 
than a pure strain in actual practice. Before any 
rccoinmendatio~is could be made it would be necessary 
to test out the hypothesis with field trials. 

A large culture collection of various strains of 
Rhizobiz~m is maintained, and cultures have been sup- 
plied on request to overseas and interstate distribution 
services. I n  addition to these there has been a con- 
sistently heavy demand for conlmercial cultures from 
growers in  South Bustralia, and some 1,700 such 
cnltnres for seed inoculation purposes have been sup- 
plied this year in  comp~rison with 1,500 in the previous 
year. The growing demand for commercial cultures 
has necessitated improved methods of handling and 
distributing them since the lleavy demand is mostly 
restricted to periods of autumnal and spring seedings. 
I n  this direction experiments have been conducted 
which have led to a rapid method of inoculation of 
bottled sterile media using a specially designed atomizer 
spray activated by compressed air. 

Organisms similar in character to Bacillus polymyxa 
have been isolated from a number of clay subsoils, some, 
but not all, of which have shown mottling or a tendency 
to glei formation. These organisms are capable of 
reducing ferric oxide both fixed and free in the clay 
crystal lattice to the soluble ferrous form with accom- 
panying decolorization from various shades of reds and 
bran-11s to modifications of greys and whites. These 
organisms have been isolated in pure culture, but under 
such conditions the reduction is not nearly as vigorous 
as in mixed cultures. The physiology of the organisms 
concerned is being studied with a view to determining 
the factors .controlling reduction, and of these the 
amount and nature of organic matter is believed to be 
the principal limiting factor governing the participa- 
tion of iron in their metabolism. 

(i)  Infiltration of Water into Soil.-Small sprayed 
and flooded plots are commonly used to determine the 
infiltration characteristjcs of soils. They provide use- 
ful comparative data but, because of the lateral move- 
ment of water by seepage beyond the limits of the plots, 
infiltration rates obtained in  this way are not represen- 
tative of large areas wetted by rain or irrigation water. 
I t  has been found that relatively large plot? are re- 
quired, greater than 10 feet in diameter in most soils, 
before this lateral spread is reduced to negligible pro- 
portions. It is not always practicable to use such 



large plots as these and methods for preventing or 
correcting for lateral movement have been investigated. 
Wetted buffer zones surrounding the test plot were 
found to be effective with spray applications but not 
x i th  flood applications. A correction factor was worked 
out which when applied to results from small unbuffered 
plots made most of them virtually independent of size 
of plot and the results more applicable to large wetted 
areas. This factor is based empirically on the fraction 
of the total applied water found immediately below 
the test plot at  the conclusion of the application. 

The above experimental work was conducted on the 
sandy types of soils i n  certain irrigation areas in South 
Australia. A further point raised was the possibility 
of changes in  the rate of infiltration after a prolonged 
period of irrigation. Tests made a t  Berri, Barmera, 
and Loxton showed that after 25 years of irrigated 
culture there was no serious decline in the rate of 
absorption such as had been reported with heavier 
soils i11 New South Wales. This does not cover the 
whole texture range of " mallee " soils but should apply 
to light or moderately light and sandy types. 

Bxpressions to show the relation between the period 
of application of water to a soil surface and the quan- 
tity entering the profile have been worked out. The 
relationship can best be represented by an equation 
hascd on the rafe of entry approaching a constant value 
after the initial period of high absorption. 

(i i)  Eleclrical Measurement of TVater Content and 
Temperature of Soils.-The electrical resistance of 
m a l l  blocks of gypsum can be used as an index of the 
water content of soils in which they are embedded, The 
conductivity of the bloclrs is related to temperature 
and a special electrolyte thermometer which has been 
designed by the Division ran be buried in situ with the 
block and be nsed to measure temperature and con- 
ductivity at the same time. These instruments are 
now being nsed extensively in the investigation of 
moisture fluctuations under house foundations. Other 
installations have also been made in co-operation with 
the Highways and Local Government Department, 
South Australia, at  various positions under a paved 
road. The method is also of considerable interest in 
regard to agricultural problems and co-operative work 
has been carried out with the Department of Agronomy 
at the Waite Institute on the construction, calibration, 
and characteristics of the gypsum blocks. A nomogram 
has been prepared to permit easy correction of observed 
resistances to a standard temperature of 20" C. An 
officer has now been located temporarily in the Build- 
ing Research Section for research on the composition 
and improved design of blocks similar to the gypsum 
type now in use. 

(iii) Retention of Water in Soils.-Investigations 
have continued into the forces operating in soils affert- 
ing water entry and water nvailability to plants. Evi- 
dence has been accumnlated from field and laboratory 
experiments on the low tension to be found in  soil water 
at field capacity. Apparatus has been set up for 
measuring the water retanled at  various tensions created 
by subjecting the soil sample to variable conditions of 
pressure by the application of gas under pressure to the 
system. I t  is expected that this will facilitate various 
measurements including the indirect measurement of 
field rapacity and wilting point of soils. 

(iv) Evaporation of Water.-In co-operative work 
with the Onivel-sity of Adelaide at the Waite Institute, 
a series of daily observations has been made with a 
Piche evaporimeter over a period of four months. 
Theqe observations have been compared with those 
obtained from a standard tank evaporimeter. The 
Piche evaporimeter consists essentially of a graduated 
g1a.s tube with one end closed, and the open end covered 
with a filter paper disc which is clamped on. The 
amount of evaporation from the paper surface is given 
by the change in water level in the tube. Very high 

correlations were found to exist between the Piche 
readings and daily mean " wet bulb " saturation deficit 
which was continuously measured by a recording hygro- 
graph. The close inter-relation of these two quantities 
suggests the possible use of the Piche evaporimeter as 
an instrument for giving accurate estimates of daily 
mean saturation deficit. 

(v) Sol1 Colloids.-X-ray studies have continued on 
the clay minerals present in soils. The group of 
solonized (" mallee ") soils was selected for the initial 
projcct and the research is approaching completion. 
It has been found fiom X-ray diaraction and associated 
investigations that illite is consistently present in 
mallee eoils and in fact represents about 75 per cent. 
of the clay minerals of those s o b .  Illite has not been 
recognized as a major clay mineral in many soils by 
overseas workers and its consistent presence in mallee 
soils in  high amounts is a matter of some interest. 
The samples being used i n  these X-ray studies came 
from representative solonized mallee soils in Victoria, 
South Australia and We\tern Australia. 

I n  this work a method is being used which permits 
the approximate determination of the relative propor- 
tions of each mineral occurring in  a sample. The 
technique is empirical and consists in preparing various 
.mixtures of standard clay triineralb the patterns of 
which are compared with those of the soil colloids. 
Since size and degree of perfection of the crystals are 
unknovn factors that also affect intensity of line 
development, the method is only semi-quantitative. 
The san1~:cs of soil colloid are treated with glycerol to 
intensify the diEraction lines of one of the common 
minerals-montmorillonite. Without this treatment 
the lines may vary in intensity depending on the water 
content of the colloid. Additional information regard- 
ing identification of the colloids from mallee soils is 
lieing obtained I)y rneasuremcnt of the absorption of 
water vapour and the dehydration of the colloids upon 
heating. 

(vi) Soil Structure.-There appears to be a wide- 
spread awareness of the importance of soil structure 
in relation to maintenance of fertility and the establish- 
ment of pastures as well as its effect on permeability 
to water. The Division has been engaged on aspects of 
this research for the past two years. 

Some difficulty is found i n  establishing pastureR 
under irrigation on certain soils in the Riverina dis- 
trict of New South Wales. Experiments are being 
conducted by the Division of Plant Industry to find 
whot effect prior cropping of the land has on establish- 
ment of subsequent pastura. A t  the same time tho 
possible effect of such pretreatments on soil structuro 
has been examined by the Division of Soils, since it in 
considered that the difficiilties of establishments arn 
associated with unfavorable soil structure. I t  has been 
found by examination of collected samples that no 
improvement in the stability of the soil structure 
resulted from prior cropping to wheat, oats or rice for 
one year. Structure measurements are also being made 
in relation to long-term horticultural and agronomic. 
experiments. I n  the Murrumbidgee Irrigation Aren 
changes in structure are being followed in a soil re- 
conditioning experiment being conducted by the Coun- 
cil's Irrigation Research Station at Griffith, New South 
Wales. Similarly on the Wagga Experimental Farm 
of the Department of Agriculture, Nem South Wales. 
the initial conditions of soil structure have been estah 
lished prior to the commencement of a rotation experi. 
rnent to be conducted during the next twelve years by 
the Conncil's Division of Plant Industry, in  co-operrr, 
tion with that department. 

(vii) IIollse Fol~ndations.-Further reports have 
been made for the State housing authorities in Me1 
bourne and Adelaide on the soils of acquired cstatcs 
on rrhich they have been planning to build large num- 
bers of houses. Soil maps have been provided together 



with a description of the physical properties of the soil 
affecting the design of foundations. Altogether in the 
past three years 4,000 acres have been covered in thew 
surveys including 1,400 acres during the past year. 

The programme for measuring moisture and vo lum~ 
I change rnder house foundations has been greatly ex- 

panded following the erection for this purpose of six 
huts in the suburbs of Adelaide by the IIousing Trnst 
of South ihistralia and four huts in the suburbs of Ifel- 
bonrnc hy the I-Iousing Commission of Victoria. I n  
addition three further sites arc being used for these 
measuren~ents, one of these being in Sydney, where co- 
upc>rative work on moisture measurement is being done 
with the Commonnrealth Experinle:~ fa1 Building 
Station. Readings associated with the Melbonme in. 
stallations are being undertaken by the Council's Build- 
ing Research Section. At all these sites, devices for 
measuring seasonal and progressive changes in moisture 
and temperature have been installed. In  addition, a 
start hai; hccn made on thc ilwtallation of apparatus for 
lneasnring actual soil movement a t  varlous depths 
which i s  directly concerned with the staliility of ~ a l l s  
and possible cracking. I t  is hoped in this way to obtain 
information on the behaviour of various types of soil 
accompanying changes i n  water content which it is 
presumed occur during the wet and dry seasons of the 
year. Information will be obtained in each case on the 
depth to which significant changes occur in  water con- 
tent and soil movement, which should aqsist in  deter- 
mining the design of foundations. 

Three officers of the Dix~ision have been overseas in 
the past year and are still abroad. One is studying 
the pedology of the zonal soil groups in America and 
Europe, particnlarly their characteristic morphology 
alld genesis in co:?q~ari'>on with similar or specifically 
Australian groups already clefincd here. One officer is 
engaged on research at Rothamsted Experimental 
Ftation on the comparative longevity and effectiveness 
of p i~re  strains of Rhizohiwn inoculated into soils under 
field conditions m7herel)g they come into active competi- 
t;o7 with other strains in a natural environment. The 
third oficer is enyaged on re~earch in soil mechanics, 
principally at  the Building Research Station, Watford, 
Enqlalrd, in continuation of studies on soil changes 
under varying moistlire conditions associated with 
building foundation. 

TrII. IRIZ'IGA TION SETT7,EME'NT 
INVESTIGATIONS. 

A. COMMONWE.4LTFI RFSEARCR STATION (MURRAY 
IRRIGATION ARISAS), MERBEIN, VICTORIA. 

1. GENERAL. 
The staff of tho Merboin Station, depleted during 

the war, has x~o~v been built up to a number greztel 
than in pre-war years, an additional six officers h a v i n ~  
now been anpointed. The chief activity in the past pear 
has been the initiation of a range of investigations 
relating to the major problems of the irrigated lands of 
the middle and lo~ver Murray lands, to the economic 
l'lants qrolz.11 in t h e ~ c  arcns, and ta thc processing rind 
care of the products. 

The dried fruit industry, after three successive gears 
of low prodixciion, had a favorable sea sol^ in 1947-48. 
The productivity potential though not high, was fully 
realized at  a yield about 15 per cei~t. below that of 
pcak years. 

The Advisory Committee of the Station, which heId 
two meetinys daring the year, stressed that the mam- 
tcr~nnce of prodnctivitp has nl~vays been the great~st  
prohlem of irriyated lands and asked for increased 
ronccntration by the station on investigations relevant 
to the usrlge of wcter, the maint~nnnce of fertility of 
the soil, and the reclamation of land exhibiting soil 

wastage resultir~g from irrigation. During the year 
s n  examfnation of the chief areas affected in this dis- 
trict has shori-11 that ill most c a w  the decline is duo 
to well-known causes, mainly excessive irrigation caus- 
ing salt and seepage. The problem of reclalllation has 
been a major project of the Station for mPny years and 
considcra1)le success has been achieved by agricultural 
drainage, following investigations in regard to the 
dc!)tlr and spacing of the drains. A residual problem 
of early settlement is the establishmexlt of horticulture 
on major soil types of heavy tcxture not ilow coilsidered 
snitable for certain Iror.tia~~lsura1 plants. Tl~ese areas 
are relatively of minor extent, and where, following 
investigilti~n, it hqs not been 110~sih:e to envisage any 
r~lethoits by which the yield of plants on such soils 
can approach the average of the light-textured soils, 
abantlol?intnt of the units wit21 replacsen~cnt areas for 
the settlers coiicerned has been carried out over past 
years. The lands abandoned for horticulture have a 
definite research int~~rcst ,  and prolimillary invcstiga- 
tiens include a stutly of the physical atltl cherzzical soil 
changes. 

'T'kc. irrigation areRs in which investigations are 
proceeding include Renmark (8011th Australia), which 
presents special diEculties in that the responses of 
major soil types to agricultural dririnage are too froble 
to warrant the expense. A ~ i i ~ ~ i l a l *  prohl~nl exists in 
portion6 of the sottleme~lts of Lyrup and Rerri (South 
dubtralia) and in Ci~rlwaa (New South Wales). The 
Station is 3 1 ~ 0  exan~inirr~, irl co-operation with State 
officers, the reclanlati011 problems of the Tyntynder and 
Cohuna districts (Victoria), and the T'Sakool district; 
(New South Wales). These tlistricts are used for 
pasture prodnction, and present a spccial problem in 
that the value of the produce is not considered sufficient 
to warrant thc espcriqe of rec la~~~at ion  works. 

Advancement has been made in the development of 
wethods for the more precise measurement of irrigation 
waters, and a gauging unit for the standardization of 
water meters is being assembled. 

In  the soils and land-use section long-term investi 
gations have conlnlenced on nitratc fluctuations, field 
fertilizers, and the relationship of the health of citrus 
trees to the soil types on which the treer; are established. 
Stnilics of thc erltry of irrigation water into soils of 
various types, the soil moisture changes, and soil treat- 
ment in relation to physical properties are also in 
progress. 

Investigatinns for industry have included a soil 
surucy of small arens for irrigation expansion and tho 
examination of sultana bnds for estimate of potential 
yielll and for pruning modificat:ons. 

Fruit  processing requisites, particularly oils, are 
still in short supply, and methods of processing need 
annual exarrlination and revision. 

A biology section, recently organized, is continuing 
the collection and study of insects of economic interest 
and control r~~cthods. Plalit work includes weed control, 
field trials with synthetic growth regulators, and the 
study of the hormone physiology of the grape vine. The 
mineral deficiencies have in gcileral proved difficult to 
diagnose by examination of the plant, but certain 
deficiencies have been disclosed by field trials in specific 
soil-plant environments. 

An organized field trial on citrus trees, including the 
use of compost, has heen comn~enced in  co-operation 
with the Victorian Dep~rtment  of Llgriculture, and on 
this plot precise data are being obtained irz regard to the 
mode of growth of citrus branches and fruit. The Sta- 
tion is n 11nit in t h ~  rrgctab?e inr~cstigutions orqanized 
by the Vegetable Problcms Committee of the Division 
of Plant Industry, and has undertaken variety trials, 
pIant breeding and selection, irrigation requirements 
of tomatoes, and glasshouse culture. 
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2. IRRIC+ATION AND RECLAMATION. 
Reelanlation investigations in the Swan Hill district 

have taken the form of surveys in which the association 
of a Ligh water-table and pasture decline has been noted. 
'The surrey is now being extended to the sub-soil 
horizons in order to determine the relation of under- 
ground water to the Iliver Xurray. A salted area of 
lurld in the TVakool district has also been examined; 
and it is noted that, where subsoil aquifers of sand exist, 
salt damage hns occurred to dirtances up to seven chains 
from the irrigated lands and the adjacent channel. 

Investigations in  regard to a method of draining 
sand beds ~ ~ h i c h  underly the surface of the Curlwaa and 
Itenmark irrigation areas are in progress. 

Lines of test wells have been established at  Renmark 
to determine the nature of the general water-table 
of t l ~ a t  district. I t  has been found that the general 
subsoil water level tends to recede to river level during 
winter, whilst no irrigation water is being applied to the 
land, but tends to rise towards the surface during spring 
and summer while irrigation is proceeding. This 
rise and fall of the water-table suggests an appreciable 
amount of natural drainage throughout the area, and 
careful control of the quantities of irrigation water 
applied should considerably lessen the height of rise of 
the general water-table ancl thus lessen the deleterious 
effects on the soil of a high water-table. At Curlwaa 
a site has been chosen where a well was previously sunk 
into the sand to a total depth of 12 feet. Test well 
lines extending 10 chains anay  from the well have been 
read at weekly intervals to establish the normal water- 
table level prior to pumping from the well. 

An investigation of the water distribution of movable 
and fixed spray installations has been conducted. The 
trials on the nlorable type spray were made in the open 
while those on the fixed type were made amongst estab- 
lished citrus trees. The distribution patterns in prac- 
tically all cases examined were considered satisfactory, 
and on this account the capital cost of installation and 
the cost of maintenance and operation are more impor- 
tant in assessing value. 

A meter consisting of a rotor operating in a length 
of 15 inch diameter pipe has been used to measure water 
on to the Station vineyard throughout the last irrigation 
season. The performance of the meter has been found 
satisfactory for the measurement of water in channels 
in experimental plots. A gauging station for the cali- 
bration of meters is nearing completion; it consists of a 
diversion from a main drain outfall to a length of 
channel fitted v i ih  a Parshall flume, and other neces- 
sary structures. 

No standard apparatus or method for the determina- 
tion of infiltration rate has yet been adopted by various 
workers. The widely used hlariotte tube principle has 
been adopted for supplying the water to the soil, and 
inve.stigations hare been made of the effect of the area 
of wetted surface, buffering, and depth of the guard 
ring on the infiltration rate and the variability of 
results. I t  has been found that normal statistical 
methods are not applicable to the analysis of results 
where the method employed greatly affects the mag- 
nitude of these results. An unbuffered ring 100 sq. 
inches in area has proved suitable for the determination 
of infiltration rates over a wide range of soil types. I t  
has been nsed in  a comparative study of adjacent 
irrigated and non-irrigated soils. I t  has also been used 
in a study of the irrigation potentialities of a range of 
typical mallee soil types. 

Investigations of the water requirements of tomato 
plants have been continued and the results obtained are 
being statistically examined. The trend is that less 
frequent watering of tomato- i~c beneficial. 

8. LARD USE. 
Further soil survey work has been carried out on 

minor areas, on account of urgency for irrigation settle- 
ment and to relieve the Division of Soils. Detailed 
survey of 750 acres in  this district and in the Nyah- 
Woorinen district and a preliminary survey of 1,600 
acres for the First Mildura Irrigation Trust have been 
oompleted and reported on to  the appropriate 
authorities. 

For the work on relationship of citrus growth to 
management and soil type, air photographs taken in  
1933 and in 1945 have now come to hand and soil map3 
have been transferred on to them as the first step in 
the analysis of the data. I t  is established that the 
health of citrus trees is associated with minor varia- 
tions of soil type, and the investigation is planned to 
examine this association more preciseIy. 

I n  the Wahoo1 district, Riverina, New South Wales, 
pasture plots including standard pasture mixtures have 
been established on each of the five major soil types. 
The results during each of the first two years indicate 
wide differences in  production value associated with the 
soil classifications. 

At Woorinen the vine health survey was continued in 
order to gauge the effectiveness of drainage and again 
indicates that only one of the four major soil types 
shows a significant response to drainage. This con- 
firms previous physical measurements in reference to 
movement of water to the drain. 

Two areas on difficult types are being prepared for 
experiment in  "renovating" land which has failed 
under sultana vines. Flood irrigation and the growth 
of pasture and forage crops are the main " renovating" 
agents to be tried, and the land is being graded for this 
purpose. Preliminary soil samplings are being carried 
out. 

A similar problem in  its earlier stages is being defined 
a t  Bungunyah, where high chloride content in vine 
leaf samples indicates a salt problem. 

111 order to examine the irrigation of pastures by 
drainage water containing injurious salts, an area a t  
Karadoc (south-east of Red Cliffs) on river flat country 
has been suitably laid out. A series of soil samples 
has now been analysed to give a picture of salt status 
before irrigation begins, and the percentage of soluble 
salts in the water used for irrigation is recorded. 

4. HORTICULTURE. 
The three general manurial trials-one at  the 

Station, one at  Red Cliffs, and one at  Woorinen-have 
been maintained, the Woorinen trial having been har- 
vested this year for the first time since 1941. Results 
from the last two harvests are all now being analysed 
by the Mathematical Statistics Section, but it is obvious 
t i a t  in the Woorinen trial a reductibn of yield with 
ammonium sulphate, first noticed in 1941, has con- 
tinued. This will be a special subject for investigation 
next year. 

A new manurial trial was laid out at  the Station in  
autumn, to compare various times of application of 
nitrogen as ammonium sulphate, namely, dressings in 
autumn, early spring, and late spring, respectively, and 
split dressings. 

I n  preparation for more extensive nitrate work on 
vines, the nitrate status of tonlatoes in the frequency 
of irrigation trials was examined throughout the 
summer, but, in the layout adopted no differences in 
nitrate due to watering were found. 

The tendency of non-setting of the grapes of the 
Gordo Blanco vine (Muscat of Alexandria) has been 
further examined. The individual grapes of small size 
are invariably seedless, in contrast to larger berries 
with normal seeds. This feature is acknowledged inter- 
nationally to be an  inherent characteristic of the 
variety, and field experiments have shown the disability 



to be less evident when the nutrition of the vine, 
including trace elements in some environments, is main- 
tained at a high level. 

Iron chlorosis investigations have been continued. A 
study is being made of the relationship between soil 
p R  and seasonal changes in  the pH of the sap of 
different portions of both healthy and chlorotic currant 
vines, with a view to gaining information which may 
have some bearing on the availability of iron within the 
vine. Further evidence has been obtained to show that 
chlorotic currant vines can be considerably improved by 
restricting cultivation to a minimum, and allowing a 
cover crop or weed growth to remain during the spring 
and early summer. The swabbing of pruning cuts with 
a 20 per cent. ferrous sulphate solution was also bene- 
ficial. I n  the case of chlorotic fruit trees, a marked 
improvement of the health of the trees occurred on one 
site, following the planting of lucerne as a permanent 
cover crop, once again showing the beneficial effect on 
chlorotic plants of the presence of other species. 

Trsts were carried out on a fan designed boy the Divi- 
sion of Aeronautics to give protection against frost 
damage by air disturbance over the area to be protected. 
The Division of Radiophysics provided temperature- 
measuring equipment consisting of Saliborn elements 
made up to resemble young vine tendrils to record air 
temperatures, and balloon gear to obtain the invers io~ 
temperature pattern was also used. The trend was for 
the area of protection gyven by the fan to be strictly 
limited, but further tests of the equipment will be made. 

5. PLANT WORK. 
I n  May of each year the buds of 100 sulta'na canes 

f ~ o m  the Mildura district are microscopically examined 
to determine whether they contain potential bunches. 
Thr figures for Map, 1948, revealed a further decrease 
in fruitful buds to 33 per cent., compared with 44 per 
cent. in 1947, and 52 per cent. in 1946. I n  view of this 
low result, a further sample of canes from the Mildnra 
district was examined and gave a comparable result, as 
did also canes from the Nyah-Woorinen and Renmark 
districts. s 3  

#Special pruning methods have been advocated to 
leave more potential bunches on the vine than would 
be left by the normal prunine practices. Trials have 
been laid out at  t h ~  Research Station and at  Woorinen 
to determine the effect of these ~ r i ~ n i n q  methods on bud 
burst, bunch count, and yield of fruit. 

Small-scale weed control trials on some of the most 
i m ~ o r t a n t  weeds in the irrigation area were continixed 
uqing various types of weedicides. Hardhead (Cen- 
taurea picris) has not been controlled The above- 
pround portion of the plants has been killed by power 
kerosene, a1~0  by an oil product containing phenol and 
mineral oil, and by "Atlacide", but resromth occurs 
with all treatments. " Methoxone" to date has not 
shown much promise on this species. hut there is rvrry 
indication that a properly timed application will eradi- 
cate hoary cress (Le??idilrm drnba) .  The other weedi- 
cides vmtioned ahove will kill the aerial part of the 
plant, but regrowth occurs. Bindweed (Convo7liuZtrs 
nrvrnsis)  has been controlled but not eradicated by 
" Methoxone ". 

For vitamin O determinations of tomatoes, grown nt 
the Red ClifFs vegetable plot, different methods of pre- 
paration of the sample have been used in each of three 
Peasons, namely (a) expression of the juice and 
decolorization bp filtering. ( 6 )  grinding with acid 
: ~ a ~ h e d  sand, and ( c )  dispersion with a Waring 
Blendor. Conflictinp results were obtained, and for the 
1947-48 season the three methods were compared on ono 
samole of tomatoes. Method ( a )  pave a simificantly 
higher ascorbic acid content than ( c )  a t  the 1 per cent. 
Icrel. and ( c )  gave a significantly higher result than 
( h )  at the 2 per cent. level. 

One year's observations on the growth of one branch 
from each of 115 citrus trees on a block in Merbein have 
now been completed. The plot Inclndes Navel oranges 
and Valencias. The shoots of spring growth have been 
classified into several types on the basis of flowering 
habit. Increases in the length of shoots and areas of 
leaves hare been measured. Leaves produced by 
summer and autumn growth proved consiclerably larger 
than thoqe produced in the spring and i t  waq on the 
former that symptoms of iron chlorosis appeared most 
marlred. Counts of flo~vers and fruit were made at  
several stages during the season to determine the per- 
centage of flowers mhich set and to investigate possible 
1;nkage between shoot type and fruit production. 

Studies of the chloride content of citrus leaves have 
been carried out by the method of electrometric titra- 
tion with silver nitrate solution of a suspension of dried, 
ground leaves. Indications are that the chloride con- 
tent of the general run of trees investigated varies 
between 0.1 and 1.0 per cent. chloride as sodiilm chloride 
on a dry weight basis. Values of over 4 per ccnt. 
cllloride as sodium chloride have been reco~ded for 
old leaves on trees in salty patches. Monthly dater- 
minations of chlorille content on leaves produced in  
spring 1947 have so far failed to show any significant 
variation in chloride content with age. 

The influence of manganese and zinc sprays on 
Valencia oranges, Marsh grapefruit, and Eureka lemons 
is bring investigated. Present indications are that 
manganese may give a definite improvement in tree 
appearance, and the benefit of zinc application has long 
been known. 

S~vabbing trials with minor elernents have been coa- 
tinued on the Zante currant and the Gordo blanco. I n  
these all pruning cuts were swabbed immediately after 
pnming with a concentrated solution of a salt ccn- 
taining boron, copper, iron, manganese, molybdenum, 
and zinc. With Gordos a significant increase in dried 
fruit yield, anlounting to 20 per cent. in one instance, 
has been obtained by swabbing with 20 per cent. zinc 
sulphate. The increase in yield in this case was 
associated with improved setting and some increase in 
berry size. I t  is evident that zinc deficiency in Gordos 
does occur in the Mildura district, but possibly only on 
some soil types. 

I n  connexion with the study of the hormone physi- 
ology of the grape vine, the methods and problems of 
hormone work were studied in the plant physiology 
department at  the Waite Institute. Preliminary inves- 
tigations have been carried out on methods of hormone 
extraction snitable for grape berries. 

Preliminary spot trials were conducted with three 
synlhetic growth regulators as sprays on currants, 
snltanas, and Gordos before, at, and after flowering. 
The resnlts were mostly inconclusive, but were of value 
in suggesting lines to be followed up in larger trials 
dnring the coming season. However, a-naphthalene 
acetic acid at  30 p.p.m. applied to the inflorescences 
about flowering time definitely prevented fruit from 
setting on all varieties. 

6. PESTR AND  DISEASE^. 
Two pests have been observed in the vineyards to a 

grepter extent than usual, namely, the. grape vine moth 
(Phnlaen,oides gl?jcine) which does not asi~nlly appear 
in the vineyards, and the vine leaf blister mite 
( E r i o p h y e s  v i t i s ) .  Red scale (Aonid ie l la  nuran t i i )  
occurrrd in greater numbers than usnal in citrus 
orchards. Although the light brown apple moth 
( T o r t r i z  postvi t tnna)  did not make its appearance in 
the vinerard, it was found damaging citrus orchards, 
callsing fruit drop. 

Three fungus diseases again made their appearance: 
Oidiiim ( O i d i u m  tuc7 e r i )  and black spot (Gloeosporium 
ampelophagum)  fairly generally, and downy mildew 



(Plasmopara viticola) in a few vineyards late in the 
season. Oidium and black spot derc!oped suficicntlp 
to cause con~mercial damage but fortunately the advent 
of dry n-eather prevented harmful development ~f 
downy mildew. 

Investigations on the dii~ping and drying of saltanas 
wore continned, f i~r ther  work being carried o i ~ t  011 the 
use of special ssulphonated oils and v etting agfants. I t  
has bceil sho~vn that suitahle gradcs of sulphonated 
oleic acid arc. superior to ., zgetnh'e o:l emulsions in the 
dipping of sultanas by tho cold dip process, and that 
wetting agents sl~ch as '' Teepol " malrc clipping easier, 
and slightly in lp ro~c  the drying rate in certain cases, 
when incorporaf?d in the dil~ping solution. 

InT stigations were also carried out 011 the effect 
of he:? ting thc rotassium ca sbonate-oil cmulsion mix- 
ture used in t l ~  cold dip process. These showed that 
the temperature of the cold dip nlixture as with caustic 
dips has n markcd cfFect on the drying rate of dipped 
sultanas. I n  one trial the drying period was reducer1 
by three days when the clip was heated to 120' F. and 
b,x- :tyi~ro.rimatcly six d3ys when it was heated to 160" F. 
A disability of the mixed dip is that only a few tins of 
grqpes can be dipped simultaneously, in contrast to 
the bixlk dip used in cold dipping. By !owering tem- 
peratnre and increasing concentration in the mixed 
dip, hulk dipping appears to be practicable. 

Trinlg were also carried out at Woorinen and the 
Resea~ch Station wifh a temperature dip containing 
potas~ium sulphite and potassium hydroxide instead of 
the usual potassium carbonate and sodium hydroxide. 
The new dip gave dried sultanas ~vhich were lighter 
and pore  unlforni in colour than mith either "mixed " 
or " cold " dins. 

Fu?  ther investigations were carried out on mould 
control during the drying of the fruit on the racks. 
I t  hag been shown that where 1 per cent. potassium 
propionate was added to the cold dip mixture, very 
considerable protection against mould Sron th resulted, 
whilc the drying rate of the fruit mas unchanged. The 
propionates appear to be effective as fungicides, while 
being pcrfeetly harmless frorn the health aspect. 

I n  dipping trials on Gordos, fruit dipped by the 
cunstic soda dip heated to 200' I?. dricd 2-3 days 
faster than fruit proces-rd by the mixed dip. Inves- 
tigations were also carried out on the effect of the 
p H  of the cold dip mixture on the drying rate of dipped 
snltanas, and on the amonnt and composition of sultana 

bloom ". 
Investigations on the packing-house treatment of 

tlriml fnrits inelndod further wo13lr on the salvaging of 
rain-dnma~cd ci~rrants. A washing process has been 
evczl;.cd n h ~ c h  proved very successfill commercially, and 
ena1)led the sal~aging of s o m ~  89 per cent. of the 1927 
currnnt crop in the Mi!c!ura district, a much higher 
figi~re than mas at  first expected. 'I'he process consisted 
ewentially of washing the fruit by nleans of two 
Wallter-type washing machines suitably arranged in 
series, with a 4 per cent. paraffin oil rm~~ls ion  in water 
plus a sruzl! nrilount oi' a harillless de tc r~ea t  such as 
potassinm linoleate or " Teepol " followed by dehpdra- 
tion for a short period. From 90 to 95 per cent. of the 
mould spores origiually present were removed in this 
way, and storage trials hare shown that less than 10 
per cent. of the rein:~indcr survived storage in Mildura 
for 150 to 200 days during the summer period. 

It ha<; also been shown that mould spores may be 
readily clestroycd hy treating the fruit mith small 
amoixnts of ethylene oxide. The most effective treat- 
ment for rain-damaged currants mas to mash the fruit 
thoroughly mith an oil emul~ion---detergent ~vash, fol- 
lowed by dehydration for tt short period, and treatment 
with ethylene oxide to destroy any remaining mould 
spores, 

Investigations are also being carried out on the use 
of vegetable oils to replace parafin in the packing-house 
treat~nerlt of dried fruits, and on the use of S.D.G.A. 
as an antioxidant in  retarding the developlnent of 
rancidity in peanut oil applied to dried fruits. 

8. VEQETABLES. 
Veget~ble investigations have been continued at  Red 

Cliffs (Victoria) and Buronga (New South Wales) 
during the 191-7-45 season. Tlie work was mainly con- 
fintd to field-grown and glasshouse tomatoes, irrigation 
of tomato plants, and a replicated variety trial of soy- 
beans. I n  addition, small observational plots of 
safflower and guar were established for the purpose of 
obtaining agronomic notes as to the suitability of these 
plants to district irrigation conditions. 

With tomatoes, the aim of the investigation is to 
determine the most suitable varieties for the district and 
to develop fusarium wilt resistant hybrids that possess 
desirable agronomic characteristics. The trials wero 
first commenced in the 1943-44 season at Red Cliffs 
and have been conducted in close co-operation with 
officers of the Division of Plant Industry. I n  all, 36 
varieties of tomatoes were tested, and it has been found 
that no one variety had all the qualities favoured by 
growers and consumers, but that parent material is 
available for plant b~eeding with a view to obtaining 
a variety of good bush type and producing a high yield 
of good quality medium sized fruit when grown under 
unstaked cultural conditions and watered by furrow 
irligation. Until more suitable varieties are available, 
Pearson 29-17 appears to be one of the most desirable 
ones to grow in the Mildura district. 

For the past three seasons several hybrids have been 
tested at Red Cliffs. I t  has been fonnd that Par1 
America is a suitable parent for introdncing field 
immunity to fusalium wilt and that the use of this 
variety in some crosses leads to an  improvement in  
vitamin C content; however, further work i s  necessary 
to improve the agronomic characteristics of these 
hybrids, particularly with regard to bush type. 

I n  view of the greatly increased use of glasshouses 
for tomatoes in the Mildura district, a glasshouse of 
commercial size (100 feet by 15 feet) was erected iu 
1947 and investigations were commenced. The aim 
of the ~vork is to develop, if possible, more suitable 
varieties than South Australian Dwarf, the one most 
commonly grown in glaeehouses at present. Several 
new hybrids and some imported varieties have been 
included in the trials and single plant selection will 
be carried out. 

From a preliminary trial of 40 soybean varieties 
grown in 1946-47, twelve of the most promising for 
this district were included in a replicated trial in 
19-17-48. Data obtained incl~ided the germination par. 
centage of each variety, agronomic notes as to the 
suitability for irrigation conditions in  the Mildur:~ 
cli~trict, yield, and maturity studies. The work is being 
carried out in  co-operation mith plant introductioi~ 
officers, Division of Plant Industry. I t  is already 
apparent that selection of variety for each district is 
important. 

9. F I ~ A N C ~ .  
Contributions to the work of the station have been 

continuous for many years, and increases have been 
made for special investigations. Contributing bodie* 
include the Australian Dried Fruits Control Board 
(R1,600) and the hiilclura Packers' as so cia ti or^ 
(£1,000). Other contribntions have been r ~ r e i ~ w l  fronr 
the Water Conservation and Irrigation Commission of 
New South Wales, State Rivers and Watcr Snpplg 
Cornmi~cion of Victoria, the Rilral Bank of New South 
Wales, and from producers' organizations in a number 
of districts for examination of problems of their 
districts. 



B .  IliRJGATION RESEARCH STATION (RflJRIIUhlUlT~GBF; 
1I:I:IGATIOK AREA),  GRLFFITH, NEW SOUTH WALES. 

1. GENERAL. 
The Irrigation Research Station at  Cfriffith \vab 

established in 1924. I t  has 140 acres of irrigable 
land, 30 acres of which are planted to orchard trees. 
New buildinss 02-cia1l-y optned during the year provide 
excellent facilities for research. 

The Officer-in-Charge of the station left in Februar) 
on a six months' trip to the United States of America 
to visit agricultural institutions and to meet research 
n~orlrers studying problenls similar to those of the 
IIurrurnbidgee Irrigation Area. 

The complex fielcl experirneilt with orange trees, in- 
volving many cultural and irrigntjon treatments, has 
been maintained and some preliminary work has beer1 
done on root distribution and on the nitrogen and 
organic matter status of the various plots. During mid- 
su~rlrner some diificulty mas exl>erienced in keeping to 
the schedule of watering, as the high rates of evapora- 
tion and transpiration shortened the i~iterval between 
irrigations so much that wced control became dimcult 
on the " no-wilting " plots. The first crop of fruit will 
be picked from the experiment this year. A brochure 
has been published describing the treatments and the 
statistical design of the experiment. 

Field experime~ltv were continued with short section3 
of furrolvs bounded by buffer furrows, in order to 
elucidate the principles underlying the movement of 
water from furrows of different shapes and containing 
different depths of water. 

Two principles have now emerged. The infiltration 
rate is, in general, proportional to the wetted pcrinleter ; 
but the lateral nlovenlellt of water is indcyendent of it. 
Infiltration rates did not follow Kostiakov's equation 
strictly, probably due to the union of the soakage pro. 
files beneatll the surface, especially with the larger 
sized furroirs. Smaller furrows tended to have a higher 
absorption of water per unit of wetted perimeter. Where 
lateral soalsage is desirable, as in watering up to a 
rov of seedlings, a greater spread of water is obtained, 
for any given quantity used, by having small furrows. 
When a fixed spacing is bcing considered, water usage 
is more economical if the furrows are large, because 
tile greater xretted perimeter results in  closer proximitj 
of free water to the plant row. 

I n  the hydraulics laboratory, depth of water and 
wetted perimeter are being further investigated in rela- 
tion to flow rate, grades, and surface rdsistance in the 
furrow. Field t r ~ a l s  have shown the importalice of 
unifornlity of g r ~ d e ,  particularly in the flatter ranges. 

The data on the usage of water in rice fields have 
been cdlated and a report issued. This shows that, 
as was expected, the amount of water nsed on farms 
overlying sand-drifts may far exceed that uqerl on other 
farms. On failns GI-er sand-drifts the water lo3t by 
infiltration may be twice that required far the normal 
demands of transpi]-ation and evaporation. 

Drainability studies to determine best depths and 
spacings of tile drains have been continued, and the 
technique is being examined with a viem to reducing 
the size of the experimental area, thus allowing a 
greater number of sites to be investigated simul- 
taneouqly. Information supplied by these studies is 
heing used as a basis for the installation of two farm- 
size tile drainage trials. Records of tree health and 

yields, together with changes in soil salinity and 
drainage efiuent, will be kept to determine the efficiency 
of the tile drainage system. 

Xxplo~atory trials with the mole plough have shown 
that satisfactory drainage channels can be made with 
this implement. The scope for mole drainage is being 
investigated. 

Methods of establishing and maintaining pastures on 
~ a l t e d  land are being worked O L I ~ :  such factors as width 
of bay, lesgth of run, and pasture mixtures are being 
considered. Results so far show the necessity for 
 ell-graded land and correct irrigation facilities, 
especially on light sandy loam soil. What were pre- 
viously four abandoned horticultnral farms have now 
been combined into one successful dairy farm. 

6. SOIL RECONDITIONING INVESTIGATIONS. 
Before old orchard land can be successfully replanted 

on the M.I.A. it is nrcesssry to rectify the deteriorated 
soil structure and thus restore the fertility of the soil. 
This problem is being investigated on a former peach 
bloclr now laid down to the following: no treatment; 
lucerne; vegetables; pastures. Tests on the initial 
physical condition of the soil were made in 1945 by the 
Council's Division of Soils and hare heen repeated 
snhscquently. One outstanding feature has been the 
dcnse nature of the soil, especially in the plough sole 
layer, where the apparent density reached values as 
high as 1.70. 

7. SALT INVESTIGATIONS. 
The work on salt damage to soils and plants has been 

oontinued and a new and accurate method of estimating 
sulphate ions has hecn evolved which is much quicker 
than the standard gravimetric method. This method 
can be used directly on soil extracts and subsoil waters ; 
leaf analyses always involve a preliminary destruction 
of the organic matter, without loss of sulphur, and it is 
clear that there is room for a simplification of the 
exioting methods for carrying out this long and tedious 
step. 

The effect of salt upon orchards is only partially 
described by a study of the direct evitl~nce in the trees 
themselves. The soil also suffers damage by puddling, 
or loss of structure, and this has then an indirect effect 
on the health of the trees. I t  is planned that the aspect 
of salting as well as the general question of deteriora- 
tion of soil structure by the formation of hard pans 
ui l l  be more actively studied in the future as i t  is of 
first importance to the Murrumbidgee Irrigation Area. 

8. VEGETABLE INVESTIGATIOTJS. 
Having established that applications of superphos- 

phate over a number of years lead to the building-up of 
a reserve of available phosphate in M.I.4. soils, inves- 
tigations are now in progress to determine the rate of 
accumulation and the effectiveness of the "reserve" 
phosphate. Chemical analyses of the soil and the 
plant are used to supplement measurements of crop 
growth in  the field. 

An irrigated and cultivated summer fallow has been 
shown capable of supplying the wliole of a crop's rs- 
quirernent of nitrogen, and trials in  progress are 
designed to determine the length of fallow period 
necessary to achieve this accumulation of nitrates. 
The long-term effects of intensive fallowing practices 
on soil fertility are the subject of trials just beginning. 

Minor elements play an important role in the nutri- 
tion of vegetable crops in many parts of the world and 
exploratory trials have hegun to determine whether one 
or more of these minor elements are lacking under 
3l.I.A. conditions. 

I n  practice, difficulty has been experienced in obtain- 
ing a satisfactory setting of grain in sweet corn during 
the summer months. A small experiment, carried out 
to determine sowing dates which would avoid flowering 



during the hot dry winds in  January, indicated that 
sowings during November were likely to be unsatisfac. 
tory in this respect, and that October, December, 
January and early February sowings were safe and 
equal in merit. 

The study of methods for the accurate measurement 
of plant growth is now at an  advanced stage. With 
field-grown tomatoes, the procedure adopted has 
resulted, on an average, in a twenty-fold increase in  
precision over that obtainable with simple random 
sampling. Moreover the relative benefits are greater 
the greater the variation in size of the experimental 
plants. This work is being prepared for publication. 

The sampling procedure is being applied to a study 
of thc problem of soil fertility as aflected by organic 
manuring. Most of the work is being done with rice 
hulls-a by-product of the local rice mill-and hau 
included a detailed ~ t u d y  of the early growth of the 
tonlato plant, and a field trial to test the residual effect 
of rico hulls using cabbages in the second season. 

The ~os i t ive  efiect of rice hulls on the yield of tomato 
fruit e;en without additional nitrogen, was confirmed; 
and a residual effect amounting to a 15 per cent. 
increase in yield was established by the cabbage experi- 
ment. Both these effects are to be i~~vcstigated in terms 
of the nutrient intake of the experimental plants. 

A second general problem being investigated by the 
established methods of plant growth analysis is that of 
the water relations of plants. The initial project wab 
a study of the effects of light and of severe wilting on 
the subsequent growth of individual leaves and petioles, 
ant1 of the stem and roots of the tomato ~ l a n t  a t  the 

motor. The propeller was designed by the Council's 
Division of Aeronautics. On present indications such 
an installation may be su6cient to protect about one 
and a half acres of mature citrus trees. 

A similar experiment in  a block, of almond trees has 
been planned and will be carried out in the early spring 
of this year. More work is necessary before the 
econonlic value of the system can be clearly stated. 

11. hZ.1.A. AQRICULTURAL EXTENSION SERVICE. 
I n  September the extension service associated wit11 

the Station was placed on an entirely new basis. The 
work will now be carried on under the aegis of the 
New South Wales Department of Agriculture, and the 
Council for Scientific and Industrial Research officers 
of the original service have been seconded to the Depart- 
ment to form part of the staff of the new M.I.A. Agri- 
cultural Extension Service under the leadership of Mr. 
R. R. Pennefather as Extension Organizer. 

The work will be expanded to cover "large-area" 
(rice) farms and to deal with all aspects of agricultural 
extension work. The head-qaarters of the Service 
remain a t  the Research Station, Griffith. 

12.  PUBLICATION^. 
A new series termed "Internal Reports" has been 

started. These are, in  the main, short papers dealing 
with research work which in  its present form is of too 
limited a scope to appear in a regular research journal. 

Those published during the year dealt with tomato 
irrigation, interplanting of tomato varieties, survey of 
frost liability of northern Lakeview, and atmospheric 
temperature inversion. Reports TTere also issued on a 
citrus culture experiment, and on m t e r  in  rice growing. 

eight-leaf stage. The light wilt treatment:onsisted in ~111. FOREST P R O I > ~ ~ T S  I N V E S T I C A T T ~ N R ,  
allowing t11e lrlants to reduce their soil water to a level 1. INTI~ODUCTION. 
at which the leaves showed obvious signs of water stress. 
This occurred twice within a period of six days. Over At the Fifth British Empire Forestry Conference 

the same period, plants of the serious wilt treatment held in London during June and July, 1947, at which 
were not lvatered at  all; their soi]-water level mas in the the Division was represented, forest products delegates 

vicinity of the permanent wilting percentage for gave considerable attention to ways and means of 
several days before the level r a s  restored to the rnois- developing co-operative forest products research work 
ture equivalent. The immediate effects of treatment within the Empire. I t  was felt that this field of 
on were as expected, but, immediately after the was too large for wasteful duplication of 
period of treatment, relative gro\vth rates tended to effort and i t  was therefore agreed that the laboratories 
be greater in the wilt-treated plants than they mere in concerned should keep each other more fully informed 
the control plants. Analyses for total and protein of work in  hand and work planned. Discussion celltred 
nitrogen and for total phosphorus are being undertalren, On several fields of investigation from ~rll ich better 
and the resnlts will be studied in relation to the dry- results might Fe obtained more quickly if the work were 
weight changes of the individual plant part,.. It is carried out on a CO-operatirc basis and du~l i ra t ion 
believed that this type of experiment will supply some avoided. T O  this end a number of corresponding corn- 
of the necessary interpretative background for the mittees were set up within the framework of the 
phenomena of wilting, and for less academic studies Forest Products Committee of the Conference and were 
relating to correct irrigation practice. charged with the responsibility of ro-0rdinatin.g work 

which has a wide application. Further, a conference 
10. FROST INVESTIOATIONB. of Empire specialists in timber mechanics has been 

Prost can be the cause of considerable loss in  citrus arranged for September, 1948, to meet initially in 
orchards on tile M.I.A. When heavy frosts occur early Canada and later i t  is hoped to continue the discussio~ls 
in the winter before the young autumn growth has had at the United States Forest Prodncts Laboratory, Madi- 
time to mature the tree receives a setback by the loss of son, Wisconsin. Mr. I(. L. Cooper, Ofificer-in-Charge 
the new growth and, in  acldition, much of the fruit  may of the Timber Mechanics Section of t h : ~  Division, ])as 

be wasted owing to frost damage. Deciduous plantings left Australia for the purpose of attending this Con- 
may also be injured by late frosts destroying the young ference and has already attended the Geneva meetings 
buds. Often these losses are particularly great on of the F.A.0. sub-committee dealing with mechanical 
certain farms which prove to be frost liable. The wood technology. 
results of a study an frost liability in a section of the The idea of CO-ordinated forest products researrh 
mallee country have now been reported. has been extended within ilustralia and, at  the Second 

I n  the winter of 1047 the extent of the phenomel~on Annl~al Forest Products Conference held in Melbourne 
of atmospheric temperature inversion was investigated. in November, 1947, the machinery for co-operative 
I t  was found that there is at  Griffith on calm frosty research on certain projects mas i r n ~ r o v ~ d  and i t  nras 
nights a reservoir of warmer air at only about 50 feet further agreed that in certain instances co-operative 
above the trees. Experiments are now being carried publications could well be prepared. This conference, 
oat on the practicability of protecting orchards on which v a s  attended by delegates from the six State 
frosty nights by drawing down this comparatively warm Forest Services, from the Forests Departnent of New 
air by means of a 21-ft. propeller blade, or fan, mounted Guinea, from the Forestry ~ n d  Timber Bureau, and 
horizontally on a tower and driven by a 10 h.p. electric from the Munitions Supply Laboratories, as well as 



~y officers of this Division, proved most successful in  
that i t  laid the foundation for greater co-operation 
between this Division and all the bodies represented. 
I t  was agreed that certain applied problems could well 
be taken over by those State r orest Services which had 
staff and equipmerit for dealing adequately wlth them; 
on the other hand the representatives of the State 
forestry authorities requested the Division to handle 
a number of problems of common interest. Representa- 
tives of the Division of fieonomic Entomology, the 
New Zealand Department of Scientific and Industrial 
liesearch, and the Standards Association of Australia 
were invited to be present for certain sessions of the 
Conference. The Divlsion was also represented at  the 
Annual Eastern States Timber Industry Stabilization 
Conference held in March, 1948, at  Toowoomba, 
Queensland, and a t  the Conference of the Australian 
Pulp and Paper Industry Technical Association, 
Hobart. The Ninth Annual Pulp and Paper Co- 
operative lZesearch ConFercnce was held in April, 1948, 
at  Burnie, Tasmania, and this again proved to be 
most interesting and effective in  that the programme 
of work of the Uivision relating to fundamental studierc 
in wood chemistry, pulp and paper problems, and fibre 
investigations was fully discussed with the representa- 
tives of the Australian pulp and paper companies an3 
the New Zealand cornpany, N.Z. Forest Product3 
Limited. I t  is by means of such conferences that 
the Division is able to put before interested bodies 
the results of its own research and to discuss the many 
technical problems that are brought forward both by 
industry a i d  forestry authorities. 

One particular example of the assistance given b j  
the Division to industry may be quoted here. During 
the early part of 1947 representatives of the Red Gum 
Section of the Victorian Sawmillers' Association asked 
the Division for help, particularly in regard to (1) the 
avoidance of seasoning degrade during the drying of 
1-inch red gum, so tll.at siitisfactory processing could 
be subsequently accomplished and a useiul product 
obtained, and (i i)  the effective conversion to a usable 
product of the stoclir of waste material now held by 
tl.ie millers but of no value owing to the extent of warp- 
i11g and collapse present. As a result of the work 
carried out by several sections of the Division, i t  
appears that alrnost complete utilization of this waste 
material can be obtained in  the form of 2-in. to &in. 
wide T. & G. flooring. Demonstrations of this were 
carried out a t  the Division and a t  a co-operating 
commercial plant for the benefit of a well-attended 
gathering of the representatives of the Red Gum Saw 
millers. Early estimates place the quantity of addi- 
tional material which, as a result, should be made 
available to the building industry from this field aa 
over 1,000,000 super. feet per year in  Victoria alone. 

I t  is recorded with pleasure that early in 1943 two 
graduate members of the staE of the National Forestry 
Research Bureau, Nanking, China, arrived in  Anstralia 
to study techniques of forest products research in the 
laboratories of the Division. I t  is recalled that in the 
early history of the Di~ is ion  mauy rnem'uers of the 
staff were trained in  a similar way a t  the United States 
Poscst Products Laborabory, Madison, Wisconsin, and 
the Division is only too happy to be offering similar 
training facilities to research workers from other parts 
of the world. 

Throughout the year the results of the work carried 
out in the Division have been made known to the trade 
and the public generally through the medium of the 
monthly News Letter (of which over 3,000 copies per 
issce are now distributed), lectures, visits to the labora- 
tories and personal interviews. The number of in- 
quiries has, if anything, increased and over 3,500, in  
addition to those covered by correspondence, have been 
handled during the year. Results of work on certain 

projects have been published in scientific journals and 
a list of publications by officers is attached to this 
report. These has been a definite improvement i n  the 
staff position during the year, although some vacancies 
still reniain to be filled. 

The Division records its appreciation of the co- 
operation received during the year, particularly from 
the State Forest Services, the Comruonii~ealth Forestry 
and Timber Bureau, and the Forests Department of 
New Guinea. The toking over of applied and extension 
work by some of the States has considerably relieved 
the Division and has enabled greater concentration on 
more fundamental projects and those best handled by 
one authority for all States. 

2. WOOD STRUCTURE. 
( i )  Cell Wall a ~ ~ d  17ibra Studies.-(a) Tension 

Wood Fibres.-The chemical and physical properties of 
these fibres hare 1,een cornpared with those of normal 
wood fibres using material from several Australian hard- 
woods. I t  has been demonstrated that the so-called 
tertiary or gelztinous layers of the tension wood fibres 
in the species investigated are unlignified and consist 
almost entirely of a highly oriented form of wood cellu- 
lose. The evidence obtained has indicated that tho 
secondary wall of the tension wood fibres of mountain 
ash (Eucalyptus regnuw F.v.31.) consists of three 
layers of different micellar orientation: the outer layer 
in which the micelles are oriented at  40' to the longi- 
tudinal fibre axis; the middle layer in which tht 
orientation is 18"; the unlignified inner layer (or 
gelatinous layer) in  which the micelles are orientcd 
at  approximately 5" to the longitudinal fibre axis. The 
possible relationship between this cell wall structure 
and the abnormal properties of tension wood has been 
considered. 

(b)  Fibre Shrinkage.-The behaviour on drying of 
fibres isolated from both the normal and reaction wood 
of softwoods and hardwoods has been examined in 
detail. None of the fibres changed in  length on transfer 
from water to alcohol or from water to alcohol to 
benzene. Itowever, on the evaporation of the liquid 
present nearly all the fibres, if free from restraint, 
twisted appreciably and this twisting was accon~panied 
by some small contraction in Icngth. Twisting 
was of the order of one complete revolution 
per mm. of length. The aetual longitudinal 
shrinkage of both normal mood fibres and tension 
wood fihres was on the averaae 0.5 per cent., 
allowance having been made for the contraction due 
to twisting. Certain compression wood tracheids 
showed a lonpitl~dinal shrinkage of over 3 per cent. 
(excl~ding contraction due to twisting) ; on the other 
hand, trachcids from normal wood shrank longitudinally 
over 1 per cent. It was considered that the results 
obtained do not explain in any way the high longitudi- 
nal shrinkage ohserved in reaction mood. 

(c)  Crll  Wall Lipin.--rl. reccntly published Gcrman 
method for revealing the distribntion of lignin in the 
cell wall has been examined. This involved the use of 
liquid nitrogen on cross sections of ~vood 
followed by treatment of the sections with triethanol- 
amine. Using a number of species in which cell wall 
lignin is comparatively well marked, the method was 
tried in  comparison with other methods employed in 
this laboratory. While it is effective as showing general 
distribution of lignin there was no indicatiou of cell 
wall liznir, pattern. 

(ii) Wood Anatomical Investigations.-(a) Family 
Studies.-ConsiderabJe progress has been made during 
the year. Examination of the timber species of the 
Proteaceae, which family is very widely represented in 
Australia, has been completed and two paprrs for 
publication prepared. I n  this work i t  was observed 
that in the large mdul lary rays of two of the Australian 



genera, naniely Dryandra and Ranksia, radially aligned 
vasculsr t i~sue  was present. Tllc elements of this tissue 
consisted of vessels and tracheids which alrvays appeared 
to have sonxe lateral connexion with the vertical water- 
conducting tissves of the stem. The suggestion has been 
put forward that such tissue might function as an acces- 
sory water-roilducting system m these genera, although 
no reasons for this can be advanced. I n  the investiga- 
tions of the vood anatomy of various families, the 
need for extending the scope of the work to cover a 
geogral)liiral zone wider than just Australia has been 
becoming apparent and, therefore, in  the study of a 
number of these families the timber species from the 
south-west Pacific area have been included. On this 
basis ~vorli has been completed on the Ariacardiaceae 
and Apocynaceae; tho anatomical features of the 
timbers in the various genera have heen compared and 
methods for separating the genera on anatomical 
grounds discussed. Oihrr families at  present being 
investigated include the Anonaceae and the Myrtaceae. 

( b )  Timbers of the Soutli-1Yest Pacific Area.-In 
addition to the family inrestigations referred to above 
it has been necessary to carry out numeroas examina- 
tions of a variety of timbers from this area because of 
this importatioa illto Australia. Such timbers have 
colile from New Guinea, New Caledonia, New Hebrides, 
Bornro, and Xalaya. The closest co-operation with the 
Forcsts Department of the New Guinea-Papua Admin- 
istration has been mailltailled and many authentic 
specimens have been received from this source. 
Authentic specimens have also come to hand from 
British North Borneo. 

(c) l'yZoses.--A correlation has been observed 
betneen the plesericu of tyloses in timber and the type 
of vessel-ray or vessel-parenchyma pitting. Where the 
pits are large, tyloses invariably occur in the truewood: 
where pits are snlall tyloses are not present although 
the ressels are often filled with deposits of gum. The 
limit of pit size for the developillent of tyloses is in  
the region of 8-10 p. I t  has been observed further that 
wherever tyloses occur, whether in  sapwood, wound 
tissue, or truewood, they are formed because a living 
pn~enchyn~a cell borders on an air-filled vessel. Tho 
very marked gronth into the vessel cavity which results 
from the stimulation of a single living cell has heen 
observed. 

(iii) Identification and Identification Methods.-(a) 
Ctenem1.-The number of identifications of xood and 
fibre products completed during tho year has totalled 
900. As in the previous year most of the timber speci- 
mens submitted have been derived from the Pacific 
arca nortll of Australia. 

(b)  111ethods.-The card sorting identification key 
for the Australian commercial tii~lbers has now been 
completed and a nunlher of trial sets put into ssrvice. 
The indications are, that with some minor modifica- 
tions, tLis key slloiild prove effective and arrangenlents 
have been made to send the first sets to the Australian 
Forestry School, Canberrz, for use by the forestrr 
students. 

(iv) Structure in Relation to Properties.-(a) Sap- 
wood-Truewood.-Although a simple chemical test has 
b e ~ n  developed for the differentiation of sapwood from 
imewood in eucalypts, this test has not been successful 
lvhen applied to other species. I t  appears clear that the 
development of truemood is connexted with the length 
of lifc of the ray and vertical parenchyma cells (which 
cells are inrvolred in the formation of tyloses and the 
deposition of gum in the vessels, feati~res which are 
criteria of truewood) and in those species without 
apparent tr~le~vood or with very little truewood this 
cluestion of the living parenchyma cells becomes impor- 
tant. Work has therefore commenced with the object 
of determining how long these parenchyma cells live in 
 tree^ of various species. The correlation of truewood 

formation with the crown in young material of moun- 
tain ash liaS been continued and the results obtained 
suggest that, in this material, all the sapwood gowth 
rings are ill direct contact with the living leaves. Prun- 
lng of Yinus rodiii?a D. Don. causes some increase in 
the amount of trucwood f o r ~ ~ a t i o n  but the differences 
from control unpruned trees are not m ~ r k e d  and further 
material needs to be esan~lned. 

(b)  Col1upse.-The structure of the wood in veneers 
cut from logs of mountain ash has been investigated 
in relation to the development of collapse rlurinq drying. 
Seciions cut fro111 the \rencJer hare  revealed that collapse 
occurs more severely on the " tight " side bnt that there 
was no apparent structural reason for this extra 
collapse. The location of the collapse appears to be 
mainly in  the zone between the early wood and late wood 
of any one growth ring. 

(6) Lor~gitudinal Shrinlcage of Reaction Wood.- 
Experiments h a ~ c  been carried out in an atternpt to 
explain tlie IligIi longitudunal sllrinkage observed in 
specimens of reaction wood from both hardwoods and 
soft~voods. I t  was considered that in compression wood 
at least, the greater percentage of lignin might have 
sonle iufl~tnce. Therefore radial longitudinal sections 
cut at  various thicknesses were used for the measure- 
ment of longitudinal shrinkage both before and after 
controlled delignificaticn. The shrinkage was not 
reduced by the delignificatioi~ and, if anything, there 
was a slight increase as the delignification proce~ded. 
These results appear to eliminate lignin as a cause 
of this abnormal shrinkage. 'I'he investigations of the 
reasons for such high longitudinal shrii?l\age are being 
continued. 

(d)  Brittle Heart.-In experiments denigned to inves- 
tigate possible reasons for brittle heart in the living tree, 
green specimens of rnonntain ash were subjectcd to 
co~~~pression parallel tests in the steamed condition. 
'L'he idea was to l r e q  the wood hot and plastic as far as 
possible dnr:ilg the time the load was being applied. 
I n  many of the specimens mimite comprewion failures, 
ns re~~ealed by the isolation of broken fibres on acid 
mncrration, were devclcprd in areas far removed from 
the macroscopic failure. Green unsteamed control 
~pecimens subjected to the same test did not develop 
1lli.lutr1 con1pres:ion failures except in the areas 
iln~nediately adjacent to the niacroscopic failure. These 
experiments indicate that under ccrtain conditions 
111in11te compression failures ~ r l ~ i c h  arc indicative of 
brittle heart can be fgrmed over a wide area and may 
be some assistance in  explaining the development of 
hrittle heart in the living tree. 

(v) Growth Studies.-(a) Eucalyptus regr~ans.-A 
project involving the investigation of the development 
of ~voody cells from the can~biurn of this s]-~ccirs has 
heen carried out in co-operation with the S ~ c t i o ~ ~  of 
Wood Chemistry. For the chemical analyses the 
nlatcrial collected was separated into six grol~ps, 
namely: outer bark, inner bark, cambial zonc, l~ewly 
differentiated nlood, sapwood, and true wood. The 
monthly variations in lnoisture content and mineral 
coll5titnenta from pith to Hap were also determined. 
Tissues differentiated from the cambial zone apparently 
dropped in n~oistllre contcnt fairly rapidly by virtue 
of secondary thickening; a further drop was notrd 
at  the change-over from sapwood to truewood. I t  is 
possible illat at such a time a certain amount of gas 
replaces water in the cell cavities and sonie sugg~s t ion~  
hare been put forward regardiny the possible origin 
of this and on the function of the wood rays in sap 
movement in tlie lirine; tree. The cambial zone 
apparently contains a high percentage of uronic acid 
anhydride and a low rercentage of true lignin. hficro- 
scopic examination of the lignin distribution in the cell 
walls of the cambial zone supported the results of 
chemical analysis in this regard. 



( 6 )  Eucalyptus gigantea.-A comprehensive s k d y  
on the growth of young alpine ash (Eucalyptus 
yig~cnlea Hook. f.) from the Australian Capital 
r 3 Ierritory, based on mic~oscopic examination of trans- 
verse sections taken at  various heights at  monthly 
intervals over a period of t\vo years, has been com- 
pleted. From the determination of cambial activity 
at various times as measured by the number of cells 
prodtueed in a radial direction, the gelieral charac- 
teristics of growth have been deternlined and a working 
expression derived for the estimation of cambial 
activity at  any time of the year. Particular attention 
has becn paid to the time of the year in which growth 
coninieilces, the early stages of growth, the relation of 
structure to environment, ide~~tification characteristics 
of the niaterial examined, rnaaiinum growth rate, 
formaticn of late mood, and the radial diameters 
of fibres. 

(e) l iorth Queensland Xpecies.-Work on selected 
species from this region has bee11 coiliinued although 
it has been necessary to alter the basid of the experi- 
nreiit fio that the rliaterial for exa~nination cut at  
monthly intervals is taBen froill one side of each tree 
only. 

(vi) Crystals and S i l i c e o ~ ~ . ~  Inclusions i n  Pnren- 
;hynza Cells.-X survey of timbers occurring in the 
~ u t h - w e s t  Pacifio area has becn commenced with the 
object of deternlining the nature and extc~it of crystal 
cirposits and certain silicaeo~rs inclusions in ray and 
vertical parenchyma cells. Siliceous inclusions have 
been considered importm!t because of their reputed 
correlation with blunt'ng of saws and mitli marine 
borer resistance of certain timbers. I n  the Iatter 
connexion it is of interest to record that samples of 
turpentine (Syncarpia laurifolia Ten.) grown in 
ITam~aii have been reported not to be resistant to marine 
borer attack in comparison with the Australian grown 
speciiricns of the san:e species. Examinations of sec- 
tions aiid determinations of silica in the wood showed 
that the Australian specimens all contained a relatiaely 
high percentage of silica which occurred in the form 
of concretions in the ray cells whereas tho material 
grown in I Iav~ai i  showed few, if any, of such con- 
cretlons and posseas\d very small arnonnts of silica. 
The work was extend~d to the exaniination of timbers 
of Imo~on marine borer resistance from both Aiis- 
tralian and N e ~ v  Guinea S O U ~ C C ~  and all such timbers 
showed abundant deposits of siliceous inclusions in 
the ray cells. On the other hand, timbers Iri~own 
to lark marine borer resistance showed no inrl~x~ions. 

(vii) Photography.-The pllotographic work of the 
Division has involved the preparation of 71,000 photo- 
graphic prints arld ei~largements. 

3. Wonn CHEMISTRY, 
(i) Lispin.-(a) Xyr-i~zgyl cr nd Guaicyl Radicals in 

AuslrcrZia~~ Wood Lipins.-Various Australian woods 
and isolated lignins have been subjected to alkaline 
nitrobeiizelre oxic!:ltion the resulting  aldehyde^ 
separated by means of vacuum sublimation. The 
molar ratio of syringaldehyde of vanillin for eucalypts 
of the ( 'ash" group has thus bcen sho~~711 to be 4: 1. 
whereas for jarrah i t  is only 1.5: 1. The aldehyde 
re~xilting from oxidation of Pinzrs rndiafa is mainly 
vanillin, and two soft~voods indigelions to the Southern 
IIeniispllere, viz., hoop pine (Arnzicaria cumming- 
hamii Ait.) and celery-top pine (Pli~yZZoclaCIZLs rl~om- 
iioidalis L. C. Rich.) yielded only vavillilz sublimation. 
These results substantiate thoso of Hibbert, who dis- 
covered that angiosperm lignin yields both syringalde- 
hyde and vanillin whereas gymnosperm lignin yields 
only vanillin on oxidation with nitrobenzene. However. 
the ratio of 4: 1, as found for some eucalypts, is higher 
than that found by Hibbcrt for North Americar~ 
deciduous woods. 
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Five different isolated lignins have also been aub- 
jected to allraliiie nitrobenzene oxidation. Klasou 
lignin, wood hydrolysis lignin, kraft lignin, and soda 
lignin all yielded 5 per cent. or less of aldehyde, but 
methail01 ligriin from mountain ash yielded 26 p e ~ .  
cent. This is taken as further strong evidence that 
methanol lignin, in its properties, is closer to '( native " 
lignili tl12n ale any of the four other lignins examined. 
(6) Fractionation of Methanol Lignin.-The frac- 

tionation of methanol lignin into aldehydes, acids, and 
phenols has been attempted by extraction of its solution 
in chloroforln with sodiurrl bisulpliite, carbonate, and 
hydroxide respectively. Aithough there was an appro- 
ciable yield of aldehydes, the bulk of the lignin was 
retxined in tlre phenol fraction, the yield of acids being 
negligible. A similar separation has been effected 
by pic cipitating the concentrated rnt  than01 extract 
of wood illto sodium bisulphite solntion. Under these 
conditlol~., tlre plienolic fraction is precipitated aiid 
the bisulpliite est:';~ct may be processed to yield ail 
aIdellyile fraction, which, if isolated in an atn~ospherb 
of carbon dioxide, is a viscous liquid. This gives the 
ci~aracteristic lignin colour reactions but, on exposure 
to air, changes to a dark solid. 

(c) Molecular Weight of illethanol Lignin Fractions. 
-30th cryoscopic and viscometric methods hare been 
emplogcd i n  avempts to deterinine the molecular 
weight of the phenolic fraction of methanol lignin. 
Tlle results from cryoccopic measurements, ming 
acetoplleiiorie aild diosaue as solvents, have been 
sorne~vliat unsatisfactory because of their wide scatter, 
but alnlo-t without exception they fall below 2000, and 
coi~~eqi~ellt ly it niay be corlcluded that this lignin 
is not a high polyrrler. This conclusion has beerr 
substantiated by viscosity measilrements in which the 
limitirig value of ~ p / c  has, in every case, been of the 
order of 0.1. 

(d) Mechanism of Mefhanol Extraction.-Previous 
reportshave diicussed the import:lnt hydrolytic role 
which o!ga;iic a aids from the wood might play during 
the methanol extraction of lignin. I t  has been a~sumed 
that tl.e,se acids consist mainly of arctic acid formed 
from constituent acetyl groups of the wood. I t  has now 
been shown that, when ani~lied to mountain ash 
(Blrca7;jptus r e ~ p a n s )  whiclr has been de-acrtylated 
by treatment with cold dilute allraii, the usual course 
of the methanol extractio~l is not completely inhibited 
nlthough the yield of lignin is lower and a smaller 
proporbion of it rnay be rccovered as a precipitate. I n  
other words, a snraller yield of a moi2e degraded product 
tedi~lts from the previous de-acetylation of the wood. 

( i i )  Carbohyc1rates.-(a) Alkaline Degradation of 
Holocellulose.-The Elrcnstani phosphoric acid frac- 
tionation technique I ~ a s  been used for further investi- 
gations illto the blaeakdolvn of holocellu!o~e ~vhen 
treated with dilute alkali. The theory that this alkali- 
seniitixity is due to tlic I~ydrolysis of a xylo-glucosan 
bond bas bcen tested by treating holocellulose with 
dilute acid inrtcad af with allrali. Although a xylo- 
glucosan bond sl~ould br much more easily hydrolysed 
by aacitl, no breakdotv~i has been oh-erred. I t  has also 
been suggested that the marked decrease in  chain length 
could be due to the rupture of alkali-sensitive links 
formed by oxidation of cellulose by chlorine. Cotton 
linters which had been subjected to holocellulose 
and alkali treatments have not shown this form of 
breakdown. Since i t  was pos;ihle that the greater 
degree of crystallinity of the cotton might have re- 
btricted the reaction, t h e ~ e  treatments have also been 
applied to cotton which had been previously swollen 
in phosphoric acid. Although the accessibility of the 
cellulose to the reagents had thus been increased, no 
breakdown has been revealed. Tile easily-hydrolysable 
links thus seem to be peculiar to wood cellulose. 
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(b) Fractionation of Wood and Holocellulose Nit- hemicellulose. I t  is anticipated that the analytical 
1-ates.-In an endeavour to determine the chain length data, when completed, will offer a tangible explanation 
distribution in wood carbohydrates, mountain ash wood of the s11itabi;ity of a eucalypt wood for grinding. 
meal and mountain ash holocellulose have been nitrated (iv) li'ooil Hydrolysis.-A comparison of the remo- 
in an anhydrous medium containing excess phosyhoric val, by dilute culphuric acid, of pentosan and urorlic 
acid. Some diff ic~~l ty  has been experienced in finding acid constituents of immature mountain ash has shown 
methods for stabilizing the nitrates and for removing [hat tllc former is removed at a faster rate during the 
the nitro-lignin. The nitratcs have been fractionated initial stages of hydrolysis. An estimation of the 
by partial solution in successively richer mixtures of anlo~unt of non-accessible pentosan has been made. 4 
ethy! acetate and alcohol, to qive approximately 20 new percolation apparatus for investigating the mech- 
fractiolis from each sample. The molecular weight of anisni of mood hydroly5;s and the natule of its products 
each fraction has been determined through its intrinsic has recently been completed. During attempt3 to 
viscosity in ac-tone solution. Molecular weight fre- characterize the simple carbohydrates resulting from 
yuency distributjon curves, so derived, have been inter- tlie hycll~lysis of wood hemicelluloses, the barium salt 
preted as bring the result of an acid hydrolysis at  a of what appears to be xylono-methylaldobionic acid 
pcr;odlc acid-sensitive mealr link. This hypothesis is has been isolnted. I t  was, ho~vever, sonlcwhat con 
belng checked by repeating the work under clora care- fltlninstcd TI-ith l i p i n ,  probably in the form of t i  
fully controlled conditions. chemical complex. Apparatus for two-dimensional 

A more rapid method (Pulp & Paper Mag. Canad. paper chromatography has been constructed and tlie 
48 (3) : 166) for the fractionation of wood ni t~ntes  srl,ar:itlon of xylose from other sugars has been fairly 
is under investigation. V~arious solvent-yrccipi tant satisfactory. 
syste~lls have been tried in an endeavour to find one (v) Pulp Bvaluation Studies.--(a) Suitability of 
in nhich the precipitate settles easily and with which " Unit" Sheets for the Study of Funclamental Sheet 
the Er:~rt'ons ~vill  he evenly distributed. Properties.-The properties of " unit " shcets have been 

(c) Water-soluble Po1yuronide.-Wood from moun- related to those of standard laboratory hand sheets. 
tain ash which has been exhaustively extracted with "Uni t "  sheets have been laminated to produce sheets 
methanol at  150' C. has been found to yield, on of standard "basis " weight. These have been found to 
extraction mith hot water, at  least 5 per cent. of u differ significantly from standard sheets except in ten- 
polyuronide material. This material has been sepa- silc strtngth. This has fundamental significance 
rated on the basis of solubility, into t ~ o  chelnically beenuke l)artition of those factors which affect tensile 
similar fractiom, the acetates of which, through vis- strerlgtil from those which affect other properties, such 
cosity detcrxninations, gave niolecular weights which as bursting strength, appears to be feasible. The pro- 
could accocnt for the physical difference betmrerl the perties of "un i t "  sheets may be related to those of 
two fractions. sheets of greater basis weight by straight lines repre- 

(d )  Hemicelluloses from Mountain Ash.-Extraction senting the regression of a property on basis weight. 
of wood r ith 5 per cent. sodiunl hydroxide at  root11 For sheets niade from pulps which have been beaten to 
tenlpciatillxn has yicltletl four c ~ ' ~ l d c  frac.tions. h srt~all different degrees, tlicse regressions have different slopes 
amount of pectin has, in  addition, been icolated from but all intersect at a bac;is weight of 10 g./N2 in the 
the residual mood. The weight of hemicellulose which case of long-fibred krafts. IIence the basis weight of 
has been recovered has corrr,sponded to about 53 per " unit " sheets, arbitrarily chosen as 10 g./M2 from trial 
rent. of the weight lost by the wood during the alkali and error methods, appears to have significance. The 
extraction. Preliminary analysis of the four fractions point of jntersection of eucalypt pulps has still to be 
has intlicatcd that the uronic anhyt11,ide content va r i~a  detern~ined, but it is anticipated that it will also be in 
inversely with the average niolecular weight. the vicinity of 10 g./M2 because i t  is in~possible to form 

(iii) Wood Chemistry.-(a) Chsmzcal Investi- a homogeneo~ls contin~~ous shect a t  lower basis weights. 
gations of the Ca,ml)ial and llicighbouring Zones of (b )  Additice and ilntagonistic Eflect of Cations on 
E~~calypts.-Samples of the cambium, and young Pulp and Paper Properties.-Cations in process water 
difi'crcntiating mood tissues, young sapwood, sapwood, may enhance or decrea~e sheet properties or may be 
true~vood, inner barl:, and outer bark have been col- without any measureble effec,t, depending on their 
lected from young mountain ash trees felled after the valency. Combinations of cations may be additive or 
rene~val of spring growth. I t  is proposed to compare antagonistic, within limits of concentration, in  their 
tlle c~llernical composition of tho varions zones with the effects on shcet properties. The reduction in strength 
object of obtaining some insiqht into the general chemi- caused by 50 p.p.m. of cerous chloride has been largely 
cal chnngcs nhich occur during secondary growth, in counteracted by the addition of 100 p.p.m. of sodium 
both the xylem and areas, of a normal eucalypt chloride. 
tree. Precautions have had to be taken to arrest (c) Systematic Survey of Cation Effects.-A syste- 
enzyme activity in  those zones where such activity matic study has been in progress of the effect of 
woiild be harmful. A comparison of the effects of increasing concentrations of cations on pulp and psper 
diffcrmf mrthocls of drying these materials has been properties. All cations have been found to increase 
made. During nronic acid determinations it has bee11 ceness but their effects on sheet properties vary both 
observed that the phloem elements and the cambium with valency and with concentration, the latter within 
evolve greater amounts of carbon dioxide than do the limits. Univalent cations, up to a certain limiting 
xylcnl elrnients. Similarly the phloem elements and molarity, increase strength properties. Divalent 
the cambium have been found to contain greater cations, with the exception of zinc, have no effect. Zinc 
arnol~iits of free acids, soluble in 80 per cent. ethanol. ion, up to a limiting concentration, reduces strength. 
Lignin contents, determined indirectly, have been shown Trivalent and tetravalent cations, within very low 
to be about 1 per cent. for the cambium zone, 11 pe? limiting concentrations, cause very marked reduction 
cent. for the outer bark and 24 per cent. for the true- of sheet properties. 
W O O C ~ .  Preliminary cstirnations have revealed that (d) Application of Amino-Resins to Eucalypt PzrZps. 
sucrose is present to the extent of 10-15 per cent. in -Preliminary in~estigations have been made into the 
the dry cambium material. use of ureaformaldehyde resin for increasing the wet 

(b) Relationship between Chemical Composition and strength of paper. Optimum conditions of pulp con- 
Grinding Properties of Eucalypt Wood.-samples of centration and time of treatment have been sought with 
good and poor grinding mountain ash have shown the object of using these to study fundamental factors 
marked differences between some of their carbohydrate influencing resin retention and wet strength. Various 
constituents, particularly in  respect to water-soluble phases of technique have also been investigated. There 



are indications that resin retention is susceptible to 
anions and that water-soluble inorgania material intro- 
duced during the pulping process is detrimental to 
wet strength development. 

(e) illodification of the Valley I ron Works 14 lb. 
ATiagara Beater.-Pulp stock will only circulate in the 
h'iagara beater at  concentratio:ls not exceeding 2 per 
cent. The beater has been fitted with an auxiliary 
circulating device which facilitates the handling of 
stocl~ .up to 4 per cent. concentration. Under these 
cor:dltlons, greater bed plate weights may be used with- 
out endangering the tackle. 

( f )  Inspection and Service-Testing of Laboratory 
Pulp Evaluation Apparatus.-British standard labora- 
tory pulp evaluation apparatus is now being manufac- 
tured in Melbourne under licence from the Technical 
Section of the Papermakers' Association of Great 
Britain and Ireland. Six sets have been impected and 
tested by this Division. 

(vi) I'aper Testing.-(a) Correlation of paper-test- 
ing insiruments.-In co-operation with the Australian 
pulp and paper industry, inter-company correlation of 
paper testing inqtruments has been undertaken a t  regu- 
lar intervals. These sarveys have revealed occasional 
disagreement between the instrume~lts and action has 
beer] taken to determine the reasons for these differences 
and to eliminate them. 

( b )  Calibration and Inspection of Tear-Testing 
Instrurnenis.-,lustraiian-made dynamic tear testers, of 
improved design, for use in Australia and for export to 
Errtain, have been inspected and calibrated prior to 
despatch to the purchasers. 

4. TIMBER PHYSICS. 
( i )  PhysicaZ Properties of Wood.-The density and 

shrinkage of a number of New Guinea timbers have 
been studied and additional material from some of the 
secondary eucalypts of the south-eastern part of Aus- 
tralia has been tested in view of their increasing impor- 
tance. Work has been carried out to obtain corrections 
for veneer of various thickllesses for use with electrical 
moisture meters. Trial tests have been completed on 
the conip~ession of wood at temperatures up to 200" C. 
over the range of r~ioisture content, 5 to 20 per cent. 
The apparatus for the determination of thermal 
diffusivity and conductivity of wood has been further 
modificd and in a room conditioned to t 1.5" C. the 
test cabinet can be maintained within 1: 0.05" C. More 
uniform heating is now obtained from a steel shim 0.002 
inch thick, heated by alternatiag current, the power 
being n~casured by a watt meter with the voltage coil 
operated through a calibrated feedback amplifier. To 
rrduce losses along the heater strip, guard piles have 
been incorporated with gaps of only a few hundredths 
of an inch. For the measuremellt of temperature, 
thermocouples are used with a photoelectric amplifier 
in conjunction with a stable galvanometer of moderate 
sensitivity in the null method adopted to overcome lag 
in galvanometer response. Trial tests have been carried 
O I J ~  on the determination of the dielectric constant and 
power factor of wood. The effects of temperature, 
moisture content, frequency and species on these proper- 
ties are being studied. Tests on the effect of tempcra- 
ture on the electrical conductivity of southern blue gum 
have also been made. 

( i i )  Studies of Creep in Wood.-The tests on 
initially green beams sulbjected to prolonged loading 
have been continued and tests on beams initially at  14 

cent. moisture content commenced. Of the 
!::tially green beams, three more have failed during 
the year, two loaded to a maximum stress in  the ex- 
treme fibre of approximately 45 per cent. of the ultimate 
strength as determined in standard tests and one a t  
just over 20 per cent. of the ultimate strength. Several 
initially a i r d r y  beams have been under test for periodo 

of over six months. Two have already failed in  24 and 
77 days under load, at  stresses of a little over 40 per 
cent. of the short time ultimate strength. The total 
detiection of initially air-dry beams after five months 
under load mas about twice the initial value, wherea~ 
in this time in initially green beams stressed to the 
same percentage of ultimate strength, namely, between 
40 and 50 per cent., the deflection increased about four- 
fold. Beams initially grcen observed for variation of 
stiffness, as determined by vibration methods, whilst 
under load for well over a year, have shown no change. 
This was found to be accounted for to within a few 
per cent. by changes in  the nlonient of inertia of the 
section due to shrinkage. Thns the modulus of elasticity 
is apparently unaffected by prolonged loading, at  least 
to stresscs of half the ultimate strength. 

Beams loaded to produce extreme fibre stresses of 3 
to 6 per cent. of ultimate strength showed an  increase 
in deflection with time of about 210 per cent. in a 
period of nine months under load but it is not yet known 
ho7.v much of this is elastic after-effect and how much 
plastic flow. I n  two months, the beams loaded to the 
lower stress have recovered by 13 per cent. of the total 
time incrernerit of stress and that at  the higher by 39 
per cent. Prelimilrary tcsts on creep in tensile speci- 
mens have yielded rather variable results, and owing 
to the small number so far  tested, no very definite con- 
clusions can be drawn. The general impression, how- 
ever, resulting from these trials is that creep in  tension 
is considerably smaller than creep in bending. The 
extensometers designed for these tests have been checked 
on a testing machine by comparison with electrical 
resistance strain gauges and found to give the required 
accuracy and precision. 

(iii) Electricul s t ra in  Gauge.-The 48-ohannel unit 
for the Timber Mechanics Section has now been com- 
pleted in its final form except for a few minor adjust- 
ments of a routine nature. Further improvcmer~ts have 
been made in the drying of gauges and the best pro- 
cedure has been found to be two days at  ambient tem- 
peratilre followed by four hours at  80' C., this tem- 
perature risc being obtained (by passing a current 
t h r o ~ ~ g h  the gauge. A winding machine has been con- 
structed for making $-in. gauges and has proved very 
satisfactory. Also Q-in. ,gauges are now being manu- 
f:~c+tured and although these will probably vary by as 
much as -t 5 per cent., they will be satisfactory for 
work on stress concentrations in test specimens. 

The bchaviour of electrical resistance strain gauges 
under prolonged loading is being studied in the hope 
that these gauges may be utilized in creep tests on 
t imb~r .  A11 attempt has been made to develop an un- 
bonded gauge, with a mercury cup connector, for use 
on green timber. Preliminary tests, however, have 
shown that these gauges are not satisfactory for large 
strains (more than 0.1 per cent.). The effect of initial 
strain in the wire on gauge factor is beillg studied. 

(iv) Batter?] Separators.-Owing to the reduction 
of imports from dollar countries, and the consequent 
almost conplete cessation of supplies of Port  Orford 
cedar and Douglas fir to this country from North 
America, there has been increasing demand on the 
limited supplies of high quality kauri for the manu. 
facture of battery separators. Tt has therefore been 
necessary to intensify the search for substitute timbers. 
Tests on klinki pine, yellow sassafras, white cheesewood, 
red tulip oak, yellow mrl~iut, rose older, grey satinash, 
rose satinash, northcin silky oak, negrohead beech, and 
Queensland maple have been carried out to assess 
their suitability for use as battery separator veneer. 
These tests include inspection for defects, chemical 
treatment for removal of deleterious substances, flexi- 
bility and bending tests, the measurement of electrical 
resistance, and hardness. At present, the value of the 
last t e ~ t  as a means of assessing wearing resistance is 
open to pest ion but no satisfactory test for this purpose 



ha.; bcen developed. Only klinlii pine and sassafras 
proved satisfactory in all properties. Life and maxi- 
nlum discharge tests hare bcen carried out on klinki 
pii:e in comparison with Port  Orford cedar, kauri, and 
Douglas fir. -1s far as call Le seen at  prescnt, klinki 
pine compare,; favorably with any of these and may be 
superior to Douglas fir as regards life. Additional 
k : i~~ki  pine logs have been obtained and separators 
have ,been made for further confirmatory tests including 
life tests on a vibrating table. The life tests carried 
oiit to date are difficult to interpret oxviii~ to the positive 
plates having a shorter life than the separators. I n  
fl1ture, test batteries will be made using thicker positive 
plates in the hope that the separators will fail first. 

As a result of a survey of tlie storage battery industry 
and of tests carried out during the year for various 
s!parator and battery nianuiacturers, a recommenda- 
tloli mas made to the Standards Aqsociation of Aus- 
tralia that the emergency standards prepared during 
the svar to cover wooden separators for automobile and 
aircraft batteries sliould be replaced by a standard 
specification covering wooden separators for all types 
of accumulators. A draft specification has now been 
prcpnrcd for submission to the Standards Association. 

(v)  Dielectric Venting.-A study has been made of 
the temperature distribution in mountam ash specimcns 
subjected to dielectric heating under various conditions 
and of the moisture changes which occur. Preliminary 
tests have been carried out using red gum bloclrs to 
develop thc necessary technique to maintain moisture 
content gradient in the ~ o o d .  Comparison tests were 
then conlmrnccd on nlatchetl samples of wood with 
and withont temperatilre gradient;, hut with the same 
nverage tenlperature or heat input to assess the effect 
of the gracticnt on the movement of moistnre. The 
gradient has in all eaLes bee11 present in one direction 
only and moisture and heat losses on the lateral faces 
hare bcen minimized. 

(vi) ~llisc~77n~teotis.--Tests have been carried out 
clnring the year to determine the sorption characteris- 
tic's of " flong ", a paper-pulp board used in the print- 
ing trade. A number of instruments and pieces of 
apparatus have been calibrated for other Scrtioi~i, these 
incaluded dial gauges, micrometers, balances, weights, 
thermometers, tlicrmocouple wires, and electrical 
moisiure meters. Twts 1ia1.e been carried out on elec- 
trical rquipment and instruments such as apparatus 
for hydrogen ion determination, temperature controllers 
for furnaces, and air conditioning equipment. 

A high voltage power supply and photoelectric tur- 
hidity measilring apparatus were made for the Wood 
Chemistry Section, and various inst:~ume.nts have been 
constructed for internal use including one for measuring 
the dielectric properties of wood. A cycling equipment 
for batteries to the stm~dards laid down by the Society 
of Automotive 'Engineers (U.S.A.) has also been con- 
stri~cted. I n  addition. temperature controlling gear, 
giving closer control tllan that available commercially, 
has been constrl~cted for various purposes, including a 
thermonieter calibrating bath and an air-conditioned 
cabinet. 

(i) Design of Containers.-As in past years, 
aysistance has heen r~ndered to varionq State and Com- 
mon:.:ealth De!7nrtments and to private firms with 
respect to improrcments in the design of packages. 
Tests on potato crates, fibre bows for gelignite, and 
I~oxcs for the transport of bottles of patent medicine 
illnstrate the range of investigations. As a result of 
a recommrndation placed before the Second Forest 
Prodncts Conference, at least one of the State Forest 
Services has indicated its x~~illingness to undertake 
box testing. I t  is considered that a box testing authority 
should be located in each State to ensure a greater 

coverage of the problems of box design throughout 
Australia. Although the Division will gradually vacate 
this field, the various State authorities talring up the 
aorli will be given assistance not only in the traini~ig 
of staf'r' but also in those technical rnatters relating to 
box testing with which the Division is better equipped 
to deal. 

( i i )  Standard Tests.-Apal t from the routine testing 
of sil~er-top ash and vllite and brown stringybarks, 
attention has been mainly devoted to the, analysis of 
the results of previous tests. The strength grouping of 
Australian timbels is one aspect of tlie hnolysis xvllich 
has received a great amount of attention and the cor- 
relations bet~veen bending strength and other properties 
used in structural design are still being studied. Also 
the question of the number of results required to group 
correctly a particular species has been investigated. 
I t  has heen determined that the testing of approxi- 
mately 30 trees is necessary for correct grouping unless 
thc species mean falls at  or close to the miclcllc of the 
rcnge for a particular group. This applies if only one 
property in one seasoning condition is used for group- 
ing; the number of trees required if both dry and 
green results are taken into account arid if other proper- 
ties are also considered, is being investigated. The 
tnbulation of data on some 400 Australian species 
have revealed many instances of inadequate informa- 
tion and in order to obtain, in  the shortest time, 
suiilcicnt data to satisfy the majority of inquiries, an 
analysis is being carrictl out to detcl.mi~ie the minimum 
number of specimens required to determine the species 
average for any property within certnin reasonable 
limits of accuracy. 

(iii) Silvicultural Treatment and Strength.-The 
analysis of results of strength tests on species subjected 
to silvicnltural treatment has not yielded any signifi- 
cant correlations between strength properties and treat- 
ment. This negative result has been attributed in large 
part to the use of standart1 or near-standard size test 
specimcns in which were included in many cases more 
growth rings than those laid down subsequent to a 
particular treatment. Efforts have been made to 
discover a better testing technique and initjally the 
pl,oblem of laminating green specinielis to near-standard 
sizc from slivers of ~ ~ o o i l  cut from a restricted area 
of tlie cross section of a log lvas studied. Although 
some good results were obtained in  the glning of the 
green material, difficulties have bcen mc t and the 
irivestigation has been temporarily suspended. 

Lorn capacity machines for testing very small 
specimens are being inve ti;;nted. So far  the investiga- 
tions have becn restricted to a low capacity Izod 
machine and to specimens cut from within the growth 
rings of yoxng fast-grown mountain ash. 

(iv) Fundamental Xturlies of the Properties of Wood 
and Investigations of Testing Met1iods.-Arising out 
of proposals to stsndnrdize internationally the 
mechanical tests on timber, a number of problcrns have 
been reviewed. Although about half the world's timber 
testing laboratories carry out standard tests with 
specimens of 2-in. by 2-in. cross section the ~eiiiainder 
f a ~ o u r  a 2-cm. by 2-cm. cross section. To study the 
effect of specimen size on such properties as bending 
strength, stiffness, and comprcsqing strength, a series 
of tests have becn con~mcnced covering several species 
and various combinations of specimen length and 
cross section. A lrnomledge of the effect of specinlen 
sizc is obviously of importance in making comparisons 
between the properties of local and overseas timbers. 
Another interesting experiment connected with ihia 
series was conducted on a specimen laminated from 
myrtle beech and balsa, the first-mentioned species 
representing the late wood and the latter the early 
r-ood of a piece of timber. I t  was demonstrated that 
the variation in stiffness with decrease in size of the 



model specimen could be predicted quite well from 
the known properties and the relative numbers of bands 
of the t ~ o  species. The variation of stiffness with size 
of specimen has been determined mathematically for 
laminations of unequal thickness. 

The standardization of the speed of testing is of 
considerable importance particularly as there are two 
techniques at  present employed and a third has been 
suggested. Testing at  a constant rate of strain or at  
a constant rate of machine-head movement has been 
specified for many years by the recognized British and 
iilacrican specifications. However, modern machines 
are usually provided with a device which alloms the 
load to be applicd at  a constant rate. The results of 
tests carried out using these two procedures differ 
significantly; for spruce i t  has been shown that the 
average values for compression strength may differ 
ae much as 10 to 15 per cent. On the basis of investiga- 
tions m:lde in this laboratory, a method has been 
suggested whereby i t  is possible for a laboratory to 
select either of the two procedures and ensure that the 
results obtained will be compnrable with the alternative 
prcedure. The third technique which involved main- 
tal-ulng a constant duration of test irrespective of 
whether rate of strain or rate of stress is used has 
been shown to be of little value from the point of view 
of obtaining directly comparable resclts. 

Investigations on impart hardness using a ball-drop 
impact machine have indicated high correlations 
bet~veen the impact hardness values and density and 
b~tn-ecn impact arrd static (Janka)  hardnev values. 
The range of this machine is virtually unlimited com- 
pared with the Janka test, and it may be used not only 
for the complete range of hardness values from the 
softest to the hardest moods but also from low-density 
fibre boards on one hand to sawdust-cement slabs on 
t h ~  other. 

As a result of investigations carried out some time 
ago on the variation of ,compression strength and 
density in  short lengths of boards, a report has been 
prepared in which are discussed the methods to bc uqed 
in estimating the strength properties of a specimen with 
a knowledge of the pro~ert ies  for matched control 
sperimens and with partial or no Icnowledg-e of the 
rnethnd of variation of the properties between specimens. 

Further stu6ies have been conducted on a variety 
of subiects including the effect of moisture content on 
the impact values of mood, the lateral stability of deep 
F P ~ ~ s .  the effect of non-axial loading in compression 
strength parallel to the grain, the variation in com- 
pression strength perpendicular to the grain with size 
of specimen, area of l o a d i ~ g  plate and orientation of 
gronth rings, and the effect of radius of loading head 
on the centre-point static bending test. 

(v) Ploorin~.-(The study of the strength and stiff- 
ness characteristics of flooring of all eight species and 
lilgwood for which the t ~ s t s  were originally planned 
has been completed and several reports prepared. 
Recomn~endations have been made in several instances 
to reduce the thickness of the flooring or alternatively 
to widen the joist spacing thus providing more 
economical utilization. Local housing authorities 
have co-operatcd by laying trial OJIG in. flooring in 
place of the standard j: in. flooring, and prcliminary 
observations suggest that a d ~ q i ~ a t e  scrviceability as far 
as strength and stiffness mill be given by the thinner 
material. Some minor inve-tigations have also been 
carried out to study the effect on the stiffness and 
~ t reng th  of the flooring with varying joist spacing and 
flooring thickness. Analyeis of the results of these tests 
indicates that the theoretical relationships are likely 
to be conservative and therefore safe for design pur- 
poses. Factors involved in end matching have also 
heea investigated. 

(vi) Fibre Building Boards.--With the exception of 
the test for nail-holding power, the mechanical testing 
of " Caneite " has been completed and the results are 
being analysed. A minor series of tests designed to 
determine correction factors for adjusting the various 
strength results of " Caileite" to a standard moisture 
content has been completed, and has yielded results com- 
parable to those obtained from wood. The decrease in 
strength for an increase of 1 per cent. in moisture 
conrent proved to be approximately 3 per cent. of the 
average air-dry value. Since the preparation of the 
working plan, equipment has been acquired to enable 
the puncture resistance of this and other materials to 
be measured. Creep in " Caneite " is also being studied 
with a view to determining the best spacing of ceiling 
joists and nogging to prevent undue sag of ceilings 
after being in position for a considerable period. The 
material required for the tests on (' Masonite" was 
selected according to plan and the mechanical testing in 
well under way. At the request of the Masonite Cor- 
poration tests were conclucted to find a method of 
bending " Masonite " which would not affect the appear- 
ance and strcngth of the material nor require a lengthy 
and expensive pre-treatment. The results of these tests 
enabled recommendations to be made for the bending 
of this nlaterial ~vithout affecting its characteristic 
prol~erties and with a pre-treatment period of l e s  than 
1 minute. 

(vii) Long-time Loqding Tests.-Short-time com- 
pre~sion tests on mat abed spr>i.imens of the species 
used in the main investigation on the eflFcct of long- 
time loading on connector joints have been completed. 
Although xine more connector joints have failed under 
long-time loading during the past year there still 
appears to be little correlation between the time to 
failure and either the load applied or the joint detail. 
As practically all the failures to date have bren by 
bending of the outside legs of the thrce-member joints 
instead of longitudinal splitting of the centre picce 
as occurred in practice, it was thought that the shape 
of the members used in the experiment might be respon- 
sible. Six specimen joints, using a greater ratio of 
width to thickness of mem?scrs were as~embled and 
heavily loaded, and in every case splitting of the 
central member occurred. As two effects, the shape of 
specimen and long-time losding were confounded in 
thir short experiment, further work is necessary before 
the apparent effect of shape on the method of failure 
can be checked. 

(viii) 2llisceltaneous.-At the request of the 
Australian Wool Realization Commission, tests were 
carried out on a composite fabric of cotton twine and 
twi~ted paper yarn, a South African substitute 
for the jutc wool pack. A report on the investigations 
covering the strength properties of the fabric, both 
wet and dry, and the resistance of a wool pack made of 
this material to thc ramming of wool into it, has been 
prepared. 

Extensions to the tables given in C.S.I.R. Pamphlet 
No. 112 on Building Frames have been completed for 
incorporation in  the Australian Standards Association 
specification 0.56. 

6. TIMBER SEASONIRQ. 
( i )  Fields of Work.--Over the past year several 

projects of significance to the timber industry, but of a 
nature somewhat removed from timber seasoning 
in~e~ctiqations, were continued. Greatest emphasis 
was given to ( a )  studies in sawmill performance, 
recovery and efficiency, and ( b )  the development of 
wall board and flooring materials, using wood waste 
as the basic material. I n  the specific field of seasoning, 
a number of proiects were investigated. I n  addition, 
because of the under-supply of seasoned timbers in 
Anstralia, many of the timber-using industries have 
needed help in planning and establishment of seasoning 



and associated plant involving new equipment, as well 
as the redesigning of old established plants of low 
efficiency. I n  this sphere, the technical services of the 
Section have been fully utilized and satisfactory 
co-operation with industry maintained. 

(ii) Studies in  Sawrtzill Performance.--h co-opera- 
tion with the States Forests Services and industry, 
work has been carried out on the milling of the " ash " 
type eucalypts in victoria, and on jarrah in Western 
Australia. The initial study undertaken last year at 
the request of the Victorian Sawmillers' Association 
comprised an exanlirlation of mills operating on green 
" ash " timber only; this year fire-killed timber was 
studied. An examination wap made of the effects of 
variation of size of sawn product on mill production 
rate and percentage recovery obtained from the mill 
log, the composite effect of these relationships on manu- 
facturing margin ; the mill time occupied in operational 
and non-operational duties; the lost production time; 
and the sawn production, quantity of waste wood, and 
sawdust loss. Reports on this work have been issued. 

The studies undertaken in the mills operating in  the 
jarrah forests of Western Australia n7ere carried out 
at the request of, and in  co-operation with, the Western 
Auqtralian Forests Department. The object of the 
studies was to determine the extent of and reasons for 
poor efficiency at  t h ~ s e  mills and to indicate methods 
of improving performance. 

(iii) Building Materials.-Work on a sawdust- 
synthetic-resin building board has been commenced, 
and encouraging results are being obtained. The 
principal variables studied so far include particle size, 
resin concentration, resin grading, and temperature of 
pressing. To date, mountain ash has been used as a 
standard species, although some minor scout tests have 
been made with other species. The results obtained 
indicate that a finely ground resin is desirable irre- 
spective of the sawdust grade, and that a coarse resin 
produces a variable board of low strength. The 
strongest boards gave a modulus of rupture of 6,500 lb. 
per square inch and were made from a coarse sawdust 
and a fine resin. Present indications are that a resin 
concentration as low as 10 per cent. is satisfactory, 
but that there are likely to be a number of problems 
in production technique. Work on sawdust-cement and 
wood wool-cement boards was limited almost entirely 
to the handling of a consideraide volume of inquiries, 
particularly with regard to methods of preparation and 
application and suitability for housing. 

(iv) Veneer Drying.-The " ash )' type eucalypts of 
south-eastern Victoria could be important species for 
the manufacture of plywood but for the difficulty in 
seasoning the peeled veneer, An examination of the 
seasonin,g characteristics of these eucalynt veneers has, 
therefore, been commenced. Interim indications are 
that the major part of the seasoning degrade develops 
prior to the moisture content falling to 50 per cent., 
showing the influence of collapse; that face checking 
occurs primarily on and through checks developing 
from the tight side of the veneer; that tight in. 
thick veneer dries with less checking than looser cut 
veneer; that the use of a chemical dip (saturated 
sodinm chloride solution) of 10 seconds is of advantage; 
and that reconditioning is of considerable value in 
reducing buckling. Recovery in size following recon- 
ditioning areraged 8 per cent. of the dry width prior 
to reconditioning. 

(v) Moisture Equilibrium Studies.-Work on this 
proiect has been carried out as two allied but separate 
studies, namely, ( a )  a determination of the equilibrium 
moisture content of Australian timbers when exposed 
to specific conditions of temperature and humidity, 
and ( b )  an examination of the inter-relationship 
between locality in  Australia and equilibrium moisture 
content. 

For the former of these studies material from six 
Australian species has been prepared (some 2,300 
samples) in thickne~s of 4 in., $ in., 4 in., and 1 in., the 
following variables being included i n  each parcel: 
(a)  tangential and radial sawn material, (b )  material 
air-dried from the green condition and material kiln- 
dried under controlled conditions, and (c) recon- 
ditioned and non-reconditioned material. The effect 
of some of the above variables on rate of change of 
equilibrium moisture content will also be studied. 

From the second of the studies mentioned above i t  is 
anticipated that data obtained will ~ e r m i t  the pre- 
paration of maps showing lines of uniform equilibrium 
moisture content, plotted as monthly and seasonal 
means. Meteorological data from some 217 stations 
throughout Australia are being used. 

(vi) The Seasoning and P~ocessing of Red Gum for 
Flooring.-For many years considerable quantities 
of I-in. thick red gum have been unavoidably pro- 
duced by red gum sawmillers during the milling of the 
larger structural sections into which this species is 
normally converted. Despite Australia-wide shortages 
of seasoned 1-in. material for housing and general 
building purposes, the industry has not been able to 
use the 1-in. red gum because of its very refractory 
seasoning characteristics. I t  has, therefore, been 
regarded almost completely as a waste product of little 
use and low value. Results of the successful attack on 
this problem have been referred to earlier in  this 
report. 

(vii) Kiln Design and Plant  Layout.-Performance 
tests were carried out on a timber pre-drier designed 
by the Section from an idea submitted from industry. 
The unit is intended for use in areas with poor air- 
drying conditions. The design provides for air-drying 
on a progressive principle without the necessity for 
periodic movement of all timber stacks within the 
drier, as is normal with progressive units. This is 
achieved by means of a damper system through which 
points of entry and discharge of the circulating air can 
be changed a t  will. The tests made indicate that the 
prototype, which has a charge capacity of some 100,000 
super. feet of timber. is operating satisfactorily both 
aerodynamically and thermodynamically ; some nine 
months' operation on I-in. thick Tasmanian messmate 
stringybark has indicated that drying from the green 
condition to a mean value of about 25 per cent. moisture 
content requires approximately three weeks, whereas 
air-drying over the same moisture content range, in the 
locality in which the pre-drier has been installed, has 
required up €0 eight months. The final drying 
in kilns of the pre-dried material does not appear 
to be less satisfactory than that of partly air- 
dried stock and, under certain operating condi- 
ditione, the use of the pre-drier shows considerable 
economy over the more orthodox technique of 
preliminary airdrying and final kiln-drying usually 
adonted for this species. The Section has undertaken 
to design two pre-driers, each of 150,000 super. feet 
charge capacity and steam heated; and four pre-driers 
each having an approximate aharge capacity of 240,000 
super. feet and heated by means of gases from the 
burning of wood waste. 

Drawings, specifications, and material lists to cover 
the construction of timber seasoning kilns, drying 
rooms, plywood re-driers, and progressive and compart- 
ment type veneer driers to suit a wide range of require- 
ments were prepared on request for 36 companies. 
Some 300 drawings were issued, including plans 
covering n.odifications required for the modernizing 
of obsolete units. 

(viii) Kiln-Drying.-Kiln schedule studies on 2-in. 
thick satinay and brush box from Queensland were 
completed, and reports covering recommended schedules 
for backsawn and quartersawn stock of the latter 
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were prepared. An of the drying to demonstrate that round pmts of non-durable timbers 
c,haracteristics of timloer from three secondary species may be treated simply, effectively, and cheaply with a 
now being milled in increasing quantities in  south- number of different ~reservatives. 
east Australia, namely, 1-in. cluartersawn white stringy- I n  Victoria: field tests of preservative-treated poles of 
bark and silver top aqh was completed and reported. lower durability timbers were inspected in  three 
gcout runs completed on the white stringvbark indicated localities and demonstrated to many visitors repre- 
that chmical  seasoning will be of vahxe. Work on the senting the main pole-using authorities. As the value 
development of schedulee for 2-in. backsawn and of treatment for ~ o l e s  is now clearly 
quartersawn stock of white stringybark and brown evident in  these tests, the policy during all recent 
stringybark and silvertop ash was commenced. inspections has been to publicize the interim results, 

(ix) hf,iscellaneous seasoning Investigations.-A con- both by demonstration during inspections and by wide 
siderable number of minor miscellaneous inquiries circulation (over 200 Copies) of inspection reports. 

1200) was received from the timber and allied The interest taken may he judged from the fact that 
indIlbqtries during the year. Subiects on which infor- dnrine: the New South Wales and Victorian inspections 
mation was required included collapse and recondition- 65 engineers and technical representatives visited the 
ingi kiln maintenance, temperature and humidity pole test sites, many of them remaining throughout 
equipment, wood waste disposal, the drying of speciality inspections which lasted for several 
items, timber conditioning, the testing of refrigerator (iii) 7'Ac Preservati~le Treatment of Eucalypt True- 
insulation7 moisture meters and moisture content con- wood.-This ~ro jec t ,  referred to in the last report, has 
trol, air seasoning practice, the drying of veneer and continued steadily. Results have now demonstrated 
pl'yood, timber handling, the rating of steam boilers, beyond doubt that many eucalypt timbers, the truewood 
boiler fuel requirements, kiln-drying schedules for of which was previously considered untreatable with 
numerous species, the utilization of veneer waste, oil precervatives, may be penetrated satisfactorily at  
chemical seasoning, moisture resistant coatings, kiln high pressures. Penetration tests have now been com- 
testing technique, the design of vat heaters, peg drying, pleted using specimens from a number of different 
drying costs, kc. trees for the following ten eucalypts-southern blue 

(Jonesporidenee Courses in Timber Spawning.- gum, brown stringybark, marr', yertchuk, ''arri, 

Interest in the correspondence courses in timber sea- stringybark, jarrah, messmate stringybark, silver-top 

soninp and kiln operation conducted by the Section was ash, and manna gum. Using creosote oil a t  pressures 

maintained by industry throughout the year. Since the of 'OoO lb./sq. in.> average of Over lb. Per 

inception of the correspondence courses in  I932 some u:uhic foot have been obtained for all the above species 
with the exception of yertchuk. The main and urgent 600 inquiries have been received; and 240 students application of thin work in the oil treat- have completed either one or both of the courses offered. 

Some 30 ~tudents  are at  present active. ment of eucalypt rail sleepers, but before its practical 
value can be finally assessed, it will be necessary to 
demonstrate that commercial treatment at high pressure 

7. TIMBER PRESERVATION, is eronomically possible. A high pressure cylinder 
(i)  General.-In the current year the Section has capable of treating five broad gauge sleepers at  each 

faced the problem of maintaining progress in the many charge has been designed and will be installed as soon 
and varied research projects now under way and a t  the as possible. I t  is planned to treat several hundred 
same time of coping with the large volume of applied sleepers for service test. 
work. This applied work has incll~ded the answering (iv) ~ i f ~ ~ i ~ ~  ,ytudies.-~he of diffusion 
of requests for assistance or technical advice from rate of salts with wood structure has been the principal 
Government timber-using departments, industry, and study made during the year, the Wood Structure 
the public. I n  addition, considerable time has been Section co-operating in this work. Results have indi. 
spent inspecting field tests in  three States and preparing cated that for transverse diffusion the most important 
the necessary reports. To some extent, this has limited structural feature was the ray cell area on this 
progress in research projects, but in the coming year basis a local explanation may be &ered for the very 
i t  is hoped to adjust the balance. To this end, staff significant difference in diffusion rate in the radial 
has been a u ~ e n t e d  recently bJ' the appointment of a and tangential grain directions. There was also 
technical officer for applied work and a research officer evidence that abundance of parenchyma reduced the 
to strengthen work on aspects of timber mycolog~. difference between radial and tangential dif'fusion rates Durinq the year, the officer-in-charge of the Section and that transverse diffusion was corrt.lated with 
visited New Zealand to attend the Dominion Federated orientation and distribution of vessels rather than with 
Sawmillers Conference at  Rotorua and to spend some total vessel area.  hi^ is continuing. 
time inquiring into various aspects of wood preserva- (,) L~~~~~ B~~~~ Invostigalions.-In the for L tion in New Zealand. OCicem have also visited New 1,~4~..47, the preliminary inmstigation was reported 
South Wales and Vestern Australia. of two methods designed to simplify the present 

(ii) Field Tests.-Inspection of field tests has repre- commercial boric acid process for the Lyctus 
r sented an important part of the year's work as five proofing of green veneer. The first method nnder 

major tests have been examined in eleven localities in tect involves only the momentary immersion of 
Western Australia, Victoria, and New South Wales. green veneer in cold boric acid solution followed 
In  Western Anstralia, the final inspection was made by block stacking of the treated sheets to permit 
of tests installed in 1938-39 to determine the extent diffusion. Very promising results from the testing of 
to  which various heart rots of jarrah, occurring in the this method are now being obtained, the first inoculation 
living tree, are capable of continued progress in  con- with mated pairs of Lyctus beetles having produced 
verted timber in  contact with the ground. This test no attack in treated plywood exposed in compulsion 
has shown that most heart rots of jarrah do not extrnd tests. This result has (been confirmed by chemical 
d n r i n ~  service and that the previons practice of rcirct- analysis of several hnndred sheets of treated veneer, the 
ing this timber for small areas of decay was a needless boric acid content of which has been consistently above 
waste. This is an important result which has been the level for theoretical immunity. Re-inoculation 
incorporated already in revised standard specification3 with beetles in all the 312 cages in which the experiment 
for jarrah. Tests of preservative-treated fence posts is hovsed is now being made and if results are con- 
were also inspected in  Western Australia. Results after firmed the method will be recommended to industry. 
approximately seventeen years' service have continued This simplified method should prove of considerable 



economic advantage to the plywood industry abroad 
as well as in Ai~stralia. Local industry has followed 
the p r ~ B r c ' p q  Of the tests with considerable interest and 
&e method has becn adopted already by a t  least one 
commercial plant though its formal recommendation 
tliust ax ait the colifirlnatory tests. 

In the second n?ethod under test, the effect of adding 
various toxic chemicals to glues used for bonding $3'- 
wood ic; being determined. Results from the first beetle 
inoc+ulations of the 1440 test plywood panels have now 
been obtained and indicate that with some chemicals 
colr~plete or substantially complete protection has been 
aBorJed. For various reasons, however, any apparelltly 
promising results from this test must be viewed with 
considerable caution until retests have been made- 
particularly for preservatives such as IIDT and 
" Gammesane ", the permanence of which is in doubt. 

For the above experiments and for others ~rojected, 
the need for large quantities of Lyctus beetles hatching 
thronghout the year has necessitated careful attention 
to Inl~oratory breeding technique. Also difficulty in 
obtaining uniformly satisfactory results with ~laturally 
collerted beetles has resulted in the raising of Lyctus 
breeding work to the stfitus of a project. Experimental 
work is at  present aimed at developing a uniform high 
yielding laboratory strain by repeated selection. 

(vi) The Tozicity of i~lcfnllic Na~hthena te  Preser- 
vatives.-A satisfactory laboratory technique has bceil 
developed for formation of copper naphthenate from 
fractioned naphthenic acid crudes. The method 
requires the formation of the sodium soap by titration 
to neutr::lity with sodiuni hydroxide followed by 
sirnultaneous addition of copper sulphate and sodium 
naphthenate to ice-cold water. The flolcculent copper 
naphihenate precipitate is then disqolred in {benzene, 
the benzene phase washed to remove any unreacted 
copper sulphate, and the metallic naphthenate isolated 
by distilling off the benzene. Preliminary toxicity 
tests have been made using the agar culture method. 
No difficnlty was exprri~ilced in obtaining a uniform 
dispersion of the copper naphthenate in  the agar 
medium and dosage-response results when plotted on 
double log paper gave a close approximation to the 
theoretical linear relationship. 

(vii) Eaternal Coafings for Wood Stave Pipe in 
Western A~rstralin.--nixring the year a second inspec- 
tion ~ ~ ; - r * q  made of the karri wood stave pipe on the main 
Goldfields water siil>ply system hetmeen Kellerberrin 
and Kalgoorlie in Western Australia. The purpose of 
this inspection was to determine the extent to mllich 
deterioration of the wood had progressed since the first 
inspection in May, 1946, and to discuss the practical 
application of protective coatings developed by the 
Division. During the year, a further 53 coating for- 
mulations were prepared and subjected to solar 
exposure tests. An experimental length of wood pipe 
under a pressure of approximately 100 Ib./sq. in. has 
been installed for further test of selected coatings. 

I t  has now hecn recommended that test sectiolls of the 
pipe line in Western Australia be coated with a 3-coat 
system employing a tar-creosote priming coat, 8 

hol-izontal tar-nspllalt intermediate coat and a liqht- 
reflecting aluminium shield coat, the latter coating 
being a ~ p l i e d  only on the northern quadrant where 
solar effect is intense. 

(viii) General S?lrvey Work.-The surrey of marine 
borer damage to wooden ships and harbour installations 
in Australian ~vaters has been completed. Review of 
the data collected has indicated the need for long- 
term research in this problem and a marine biologist 
will be appointed. 

During the year inspection of recovered cross arms 
was commenced in ronve~ion with the project to 
survey the causes of service failure of c r o s  arms 
throughout Australia. Inspection was commenced in  

Western Australia where data were obtained from five 
areas previously selected as representative of a range 
of service coaditiond. Arms were examined and 
classified under twelve main headings for defects now 
visible and particularly for prime causes of failure. 
End splitting, dccay, and terlnite attack proved to be 
the main causes of failure in Western Australia. The 
survey is continu;ng in Victoria and mill be extended 
to other States as opportunity permits. 

( is )  Timber ilLyco2ogy.-Preliminary testing of 
various methods for accelerated laboratory decay tests, 
reported preriously, was completed. The results 
showed that i ~ l l ~ ~ r o v e ~ n e n t  in accepted techniques is 
necessary before adopting a method for long-term 
investigation of the natural durability of Australian 
timbcrs to decay. A research oificer has been appointed 
to continue and expand this work. 

8. VENEER AND GLUINU. 
(i) Peeling.-(a) Plantation-grown ~ines.-An 

investigation has been made of the suitability for ply- 
wooct n~ani~facture  of slash pine and loblolly ~ i n e .  
Altl.ronKh both species collld be peeled and dried with- 
out difliculty, appreciable warping was displayed in 
three-ply panels made from in. veneers. This 
effect 7. as ascribed to the differential shrinkage of late 
nnd early  rood, as the pres~nce of co:npr~ssion wood 
could not be detected, and very large differences in 
dcnsity and shrinkage were observed between material 
scalccted visually from late and early rood bands. 
1'reliminar-y tests have indicated that the ~ v a r p i n ~  may 
be elin~iix~ted by multi-ply construction, even five plies 
yielding good results. The ecorlomic importance of this 
sludy lies in deter~nirling silvicult~~.ral policy towards 
plantatiolls which niay become a major source of veneer. 
The culteriments carried out have been on material from 
young thinnings, and comparable results may not be 
obtained with pruned, mature trees. 

( h )  New Gwiwn Klinki Pine.-The experiments 
carried out on klinki pine, and referred to in the last 
report, have been extended to include an examination 
of this species for the manufacture of matches, and the 
results have been satisfactory. 

(c) Ash, Buca1ypts.-In~~estigations have k e n  con- 
tinued into the possibility of producing veneer from the 
ash eucalypts. Logs of mountai11 ash have been 
peeled under different degrees of cotnpression for the 
Seasoning Section, which has studied the effect on 
drying characteristics. 

(d) Beating Veneer Logs.-Several advantages 
accrue from heating logs before peeling into veneer, and 
studies have been nzade of the temperature distri- 
bution within the log under various conditions, and th t~  
results compared with those to be exprcted from the 
work of MacT,ean (U.S. Forest Products Laboratory). 
The effeck of peeling temperature on glue shear 
strength of plywood made from the veneer and on 
tensile strength of the veneer along the grain hare  
been investigated, but do not appear to be critical. 

( i i)  GIziing Investigations.-(a) Xurvey of Species. 
-Gluing tests with a range of adhesives were 
carried out on a number of Australian species. 

( b )  Casein Glues of Low Alkali Cont~nt.-Because 
of the shortage of caustic soda, wet-mix casein glue 
formulae with reduced proportions of sodium salts have 
been investigated. Considerable economies can be 
effccted without adversely affecting dry strength or 
working life, but .come deterioration in water resistance 
is indicated. 

(c) XuFstitutes for Casein.-In view of the shortage 
of casein for use in cold-setting adheqives, the use of 
other natural adhesive bases, such as potato starch, 
peanut meal, and soya bean protein has been studied. 
Coldmixed potato starch-casejn blends produced adhe- 
sives satisfactory in most respects, but of fairly low 



water-resistance. Dry-mixed starch adhesives have been 
prepared. Peanut residues obtained during oil extrsc- 
tion ill Australia, have been found to be unsatisfactory 
in adhesive properties. I n  combination with casein, 
however, fairly good results can be achieved. Particle 
size is important, finer material producing stronger 
bonds. Optimum proportions 'of lime, caustic soda, 
and tetras~ilphide for incorporation in soya bean glues 
have been d ~ t e ~ m i n e d .  The properties have also been 
studied of soya bean glues containing varying pro- 
portions of casein. 

(d) Lipin  Adh~sives.-The condensation of phenol, 
lignin, and forn:al(lc~liyde did not yield very enccurag- 
ing results. Reaction products of lignin and furfural, 
bowever, showed promise, when the condensation was 
carried out llnc!er alkaline conditions. Bc*t results 
have been obtained with glued joints made in the hot 
press. An encouraging feature of the tests has been 
the high water-resistance obtained with some bonds; 
on the other hand a relatively large proportion of 
acid has been required to effect setting. Soda lignin 
was used. 

(iii) Rheological Properties of Adhesives.-(a) 
Stornter Viscometer Studies.-As a hasis for the 
rheological study of adhesires, data were obtained on 
a series of Newtonian liquids in the Stormer rotational 
visconieter. Functions were derived for viscosity, and 
thcir range of applicability delimited. A method of 
obtaining the fundamental flow cnrve for Newtonian 
licpidq from the exp(>rirnr:~tal dnta obtained in the 
Stormer visaometer has been developed and applied to 
the determination of the true yield values of non- 
Newtonian materials. 

( b )  T l ~ i c k e n i n ~  Colloidal 8ystelms.-Following on 
from the :\hove calibration studies, a method has been 
evolved for determining the experimental con- 
sistency curve at  any instant during the setting 
of an acllicsive. I t  is thus possible to trace 
the changes in rheological characteristics with 
time, and examine the relation to adhesive 
qaalitirs. Various aqileous systems with casein 
as the principal col>qt;tuent have been examined, 
and an increase in  yield value with degree of denatur- 
ation has been generally observed. Several synthetic 
resins, including urea-formaldehyde, phenol-formal- 
dehyde and resoreinol-formaldehyde, were also pre- 
pared in the laboratory and their flow properties 
s t ~ l d i ~ d .  Of particular interest were the results 
obtain.ed with the resorcinol-formaldehyde resin upon 
the addition of further formaldehyde as a hardener. 
This system exhibited ~ractically Newtonian behaviour 
until the abrupt transition to the gel stage, and on the 
basis of these oh~errations a rheological category may 
be distinguished in which rate of shear is instan- 
tancously proportional to shear stress at  any arbitrary 

/ time, but in which, at  constant stress, shear strain is 
not proportional to time. 

(c) Physical Study of the Phenol-Fomldehyde 
Molecule.-The I-Ioppler viscnmcter has hcen used to 
determine the intrinsic viscosity of an A stage phenol- 
formaldehyde resin in ethyl alcohol. From the examin- 
atior of solutions of higher concentration than those 
necessary for the calculation of intrinsic viscosity a 
linear relation between concentration and the logarithm 
of relative visccsity has been established, which sug- 
gests that the particles conform neither to a linear 
nor a spherical model, but probably have an  inter- 
mediate configuration. 

(d) Rcd71ctioa of Viscosity of Starch Glues.-A 
recoe;nized disadvantage of starch gliles i q  their high vis- 
cosity at concrntrations which gire adequate joint 
strength. I t  has been repo?ted that dilute potato starch 
pa~tcs  exhibit lowered viscosity upon the addition of 
gmall amounts of salts. This effect has been studied a t  

concentrations approaching those used in wood adhe- 
sives and has been amply confirmed, even 1 per cent. of 
added salt reducing the viscosity to about one-tenth of 
its original value. 

(iv) The Nature of Adhesion.-Experiments on the 
chemical nature of the bonds between glue and wood 
indicate that the mechanism of adhesion probably 
varies considerably with the type of adhesive. Evi- 
dence wna found that the hydroxyl g r o u y  iu  the wood 
substance play an important role in  the bonding of 
wood with urea-formaldehyde resins, as acetylaiion of 
any considerable proportion of these groups caused a 
marked decrease in  the strength of the bond. On the 
other hand replacement of a proportion of the hydroxyl 
groups by methoxyl had no appreciable effect on the 
strength of joints made with casein glue. 

(v) Testing M~thods.-With the ob-ject of improving 
current methods of testing glucs and plywood, a statis- 
tical analysis mas lnadc of an experinlent designed to 
examine the frequency distribution of glue shear failing 
loads of plywood tezt specimens. The distribution was 
found to differ significantly from the normal but not 
to such a degree as to invalidate analyses of variance 
based on the assumption of normality. The precautions 
necessary for avoiding subjective errors have been 
determined. The nurnber of test specimens required 
to establish the significance of a given di4erence 
between rneans has been studied. 

(vi) Durability of I-'lyf~uood. --(a) Deterioration of 
Glue Lines.-The effects of micro-org:~nisms on the 
breakdown of casein glues a t  various periods after 
mixing were examined. With glues of low alkalinity 
rapid deterioratioi~ was evident, but at higher alkalinity 
there were no indications of spoilege over a period of 
about four weeks, indicating that bacteria are unable 
to multiply in such a medium, although sporing forms 
may survive. 

( b )  Pace Checking.-The principal factors in ply- 
wood manufacture responsible for face checking of 
exposed panels have now been evaluated and are in 
agreement with results obtained independently by 
Knight (Forest Products Research Laboratory, Great 
Britain). I n  particular the use of thin face veneers 
can considerably improve the suitability of plywood for 
external use, and it is hoped that this may lead to a 
greater acceptance of plywood for the external ,sheath- 
ing of houses. Accelerated exposure tests in a weather- 
omrter lave been made and results are in accordance 
with those obtained under conditions of outdoor 
exposure. Further external confirmatory tests are in 
progress on a larger scale. 

D. U~LIZATIO~P. 
(i) Timber Urns.--N~xmerous requests for assistance 

~vi th  problems connected with timber utilization were 
received during the year from members of the timber 
industry, from Federal, State and Municipal authori- 
ties, and from the general public. Those directly 
related to specific uses called for advice on timbers 
suitn~ble for artists' panels, axe handles (laminated), 
barrel staves, bearings (wringer), benches (butchers'), 
butter churns, caravans, clothes pegs, coEas, cooperage, 
cricket !bats, croquet mallets, doors, dowels, drum 
handlen, electric meter hoards, electrical fittings, feed- 
ing troughs, fishing rods, flooring, foundry vats, furni- 
ture, golf club heads, handles, ice cream spoons, ice 
hockey sticks, instruments, joinery, log cabins, mouse 
traps, musical instrumen&, pattern making, picking 
sticks, pipes, pressing boards, printers' backing blocks, 
shipbuilding, skis, slide rules, spokes and felloes, 
telephone booths, textile equipment, tool boxes, turnery, 
veneers, violin bows, water cooling towers, weather- 
boards, wharf decking, mood floor. wooden vise jaws. 
Inquiries concerning the characteristics and uses of 
species required the preparation of notes on some 30 



species, chiefly from Australia and the Pacific area. publication 28 revised specifications for a comprehen- 
Six species descriptions alld four articles on various sive range of sawn and milled products of jarrah, karrl, 
aspects of timber utilization were prepared for publi- and wandoo. A grading study on radiata pine milled 

in tile Forest Produets News Letter. A mimeo- flooring was made to provide a basis for the develop- 
list of timbers used for various purposes is ment of grades for Victoria, and ql~estions affecting 

being revised. Orer 100 copies of Notes on Log Cabin these grades have been referred to a South ~us t ra l i a r i  
Collstruction were distributed in response to enquiries. sub-committee. Field studies a t  sawmills c1:tting ash 
A survey of the timbers used in wooden tanks was eucalypts, at  depots of some master builders and on 
begun during the year. housing estates were undertaken to gather information 

(ii) Dlonufacturing P,,.ocesres.-~he Officer-in- basic to the revision of standard grading rules for 

Chnrge of the was seconded to an s t r l ic t~~ral  timber and building scantling; for the 

tralian paper to studg American prac- development of joinery grades; and for revision of 

tices for storillg and handling lT+ood at pulp mills, grades lining and weatherboards. Scant- 

and performance of equipment for unloading, ling s a s  selected and forwarded to Tasmania to demon- 

storing, barking, shipping and strate marketable qualities and a covering report T)W- 

screen;lTg and to assist in integrating wood pared to assist in the preparation of Tasmanian grading 

handling operations in the coEpany~s programme r d e s  for this product. Quality characteristics of red 
of development in Australia, Inqniries on haildling gum flooring produced from waste were 
were dealt for other companies. Sawmilling examined, and grading rules mere prepared for flooring 
practices and equipment were compared and discussed of this timber as part of the project aimed a t  improving 

with sawmillers and Government authorities contem- of this 

plating reorganization of the layouts of plant, par- The Food and Agriculture Organization of the 

ticlrlarly to convert thinnings and immature United Nations was furnished with replies to a questiorr 
The for manufacturing wood flour were On standards in the "Id of wood 
set out in detail for  several enquirers. netails on utilization, together with copies of all relevant publi- 

manufactllring to promote more or cationr. A study of Australian practices of calculating 

improvement in quality were given in regard to a num- the cubic content of standing timber was made to pro- 

ber of products. vide information to the Association Francaise do 
Normalisation. Action was taken to prepare an 

(iii) Waste Ufiilization.--The survey of sawdust pro- Australian list of standard terms and definitions for  use 
duction in the Australian sawmillinq industry revealed in forest products research as part of an ~~~~i~~ 
that 58,000 tons of sa~vdust per month are produced, of activity. 
which IS per cent. is used for power production, 0.5 per ~ i ~ ~ ~ l l ~ ~ ~ ~ ~ ~ . - ( ~ )  lllountain ash for the 
cent. vsed for other purposes at the centre of production large storage and maturing of wine was tested 
and 10 per cent. despatched for various industrial uses. usirR tanks, but taint developed after 
The location of the 42.000 tons per month not utilized two months. ,small scout tests were then cornmenred 
at  nresent is indicated from the survey, and i t  is alternative species. 
po,?~ible to shorn quantities available in proximity to ( b )  ~ , ~ b ~ ~ ~ t ~ ~ ~  work was undertaken to find fillings 
selected centres A report on the survey is for suitrhlp for  the of stave pipe sections 
distrihiition. A working plan was completed outlining of the western ~ ~ ~ ~ ~ ~ l i ~ ~  goldfields water supply. A 
inrrqti~ations to be undertaken in the laboratory to has been prepared describing the tests and 
establi~h the composition and properties of Australian recommending several compounds for field 
sawdusts. Information on calorific values of sawdust trial. 
and other wood waste and on types of burners and ( c )  The use of secondary species for butter hox furnaces suitable for industrial heating or steam raising 

manllfacture was investigated in co-operation with from waste ivood was supp1ipd. Attempts to produce a appropriate State and Coinlllonlrealth authori~ies. brici~ette from sawdust an41 a cheap binder were made. 
Results of research into the production of building (a)  Tests to determine the efficacy of sealing 
materials from sawdust 2nd notes on varioils industrial c ~ ~ l p o u n d s  in protecting milled flooring during house 
uses of wood waste were distributed. construrtion were made, and floors were laid down to 

estnblich the best conditions of preparation and laying 
(iv) Snruing Strrdies-Two different methods of of boards over sub-floor heating systems. 

sharpening hand saws were compared, a machine for 
stl~dving the action of circlllar saws was designed and, (e) Investi~ation3 mere carried 011t on packaging of 
at the ri.q11.qt of n rnRnufacturer intrllding to adapt  an  timber and the loading of packages into rail~vag trl~cks 
overseas power chain saw to Australian requirenlpnts, with mechanical devices, S I I C ~  RS fork lift trucks, cranes, 

preliminary tests on chain saws were made. €kc. The most successful system promised to effect up 
to 50 per cent. increase of loading with air-dried 

(v)  Standards.-Assistance was given to the Stan- raatrrjal in rail trucks. 
dards Association of Australia in the work of its Timber (f) Assistance was given to a sporting goods manu- Svtional Committee, Committee on IJimensions of 

facturer in splitting and gluing lawyer cane for use in Timber in Buildings, and Committee on Househnld cricket bat handles. Furniture. The activities of grading committees in 
various States were revived to review existing stan- (9) The causes and prevention of stain of yeast 
dards or to draft others for timber products whoso "hen packed in hardmrood boxes was investigated. 
grading has not yet been standardized. In March a T'catment with mineral wax eniuli.-ion mas recom- 
meetinc of the Timber Sectional Committee in Sydney, mended when parchment paper is not available. 
attended by the Chief of Division as Chairman and (vii) Liaison and Educational Work.-Apart from 
two oEccrs aa Joint Honorary Secretaries, reviewed individuals, parties visiting the Oivision included 
timber standards work and recommended that a Timher students from several .Technical Schools and the 
Industry Committee be set up to bring all work on Australian Forestry school, instructors froln the 
timber standards under unified direction. Attention Education Department, trainees from rehabilitation 
was devoted to the revision of standard grading rules for courses, and representatives of the building trades. A 
Western Australian timbers, and the Officer-in-Charge Divisional exhibit was installed at  the Royal Agri- 
of the Section visited Western Australia to collaborate cultilral Sho~v, Melbourne. Strip films on forestry 
with thc Forest Department and the Grading Committee and forast products were prepared for State Education 
in that State in finalizing drafts and preparing for Departments. 

. 



IX. FOOD PRESERVATION 
INVESTIGATIONS. 

1. GENERAL. 
The investigations described in  last year's report 

have been continued and few additional projects have 
been started. At  the request of the New South Wales 
Government Itailways, officers of the Physics Section 
co-operated mith railways engineers in studies of a 
new type of louvrcd van for the long-distance transport 
of fruit and vegetables. I t  is planned to extend these 
studies in an endeavour to obtain coefficients of per- 
formance of ventilated railway vehieles carrying the 
major types of perishable foods. I n  collaboration 
with the New South Wales Department of Agriculture, 
,oreliminary work has been carried out on a new, major 
lnvestigation of the freezing of fruit and vegetables. 

I t  is planned to extend the fish preservation investi- 
gations by opening a small branch laboratory at  Eden 
(N.S.W.). This laboratory should be ready for 
cccupation towards the end of 1948. Further extensions 
of the Division's Rrisbanr. laboratory are about to be 
made; such additional space is  essential for the 
re~nmption of meat preservation investigations on a 
acalc at least equal to that before the outbreak of the 
last war. 

Two senior officers of the Division recently returned 
to Australia after visits overseas to gain further 
experience. Refrigerated transport was a major sub- 
ject of inquiry by one of these officers who has sub- 
mitted detailed reports on the physical and engineering 
aspects of such transport by railway and by fishing 
vessels. 

Encouraging financial support of the investigations 
has continued to be given by various public bodies and 
scvcral industrial organizations. 

2. PHYSICAL  INVESTIGATION^. 
('i) Cold-store Rurvey.-The detailed study of the 

performance of represent~tive commercial fruit stores, 
referred to last year, is 6eing continued. Measurements 
are in progress in six stores this season. A progress 
report on this work mas read a t  the annual conference 
of the Commonwealth Cold Storage Association. 

The measurrments carried out so far  reveal some 
substantial differences in the degree of uniformity of 
temperaturr betmern stores of different types. I n  the 
best type studied the extreme5 of temperature in  dif- 
ferent parts of the store were generally within 3 4 O F .  
of the average; in the worst a temperslture range from 
5°F. below the average value to 2OF. above was typical. 
Further work is needed to see whether a satisfactory 
c~rrelation of the deyrre of uniformity of temperature 
mith the relevant design and operation factors can be 
established. 

L Studies of the humidity and the weight loss from 
fruit in storage and the factors affecting them are in 

C 
proqress. BI~asiirements of the rate of initial cooling of 
frnit have been carried out in  a number of stores. This 
is of particcllar importance with pears since their 
qtorage life may be substantially reduced by slow 
cooling to the storage temperature. 

( i i )  Gas Stores.-A note on the gas-proofing of 
stores has been pltblished. The performance of a 
comrncrrial ,<tore ga.~-proofed in an 1:nusual way was 
checked and found satisfactory. Further measurements 
a7ill he necessary to tell whether the proofing retains 
its efficiency well enough. 

(iii ) i l l ~ n s ~ i r e * ~  cnt and Control of R e l a h e  Humid- 
ity.-Consideration has been given to the design of 
equipment for holding high humidities in cabinets and 
storage rooms. One storage room was fitted to maintain 
20°C., 90 per cent. R.H. A cabinet i n  which i t  is 
h o p 4  to  ;be able to maintain the humidity constant a t  

any desired value over a fairly wide range a t  low tem- 
peratures is being constructed. Some types of instru- 
ment which might be adapted to measure humidities 
i a  narrow spsces inside stacks of fruit have been 
studied in the laboratory, and further work is in  
progress. 

(iv) Razz Transaort.-In co-o~eration with the New 
\ 3 

South Wales ~ o v & n m e n t  ~ a i l k a ~ s  two detailed corn- 
parisoils of cargo temperatures in a new type of louvred 
van :~~i th  those in a car of the present standard type on 
the same train have been carried out. An attempt, 
was made to deduce from the test results valid 
coefficients of performance for the cars m7hic.h could be 
used to estimate cargo temperature histories for dif- 
ferent weather conditions. Further rneasurernents will 
be needed to checlc these estimates. I f  the method 
proves snccessful a great deal of time may be saved in  
future investigations of ventilated transport problems. 

(v) Evaporation of Water from Poodstzr,fs.-Some 
determinations of the ratio of rate of evaporation of 
a fruit to rate of evaporation of a geometrically 
identical wet body under the same conditions, have 
been made with bananas, beans, and pears, in order 
to obtain data needed for the interpretation of the 
results of transport and storage investigations. 

(vi) Cooling of a Wet Body.-Calculations have 
been continued at intervals during the year. Several 
possible alternatives to the numerical methods pre- 
viously used for solving the equations have been tested 
but all had to be rejected. 

(vii) Vapour Pressure of Dried Foods.-Further 
measurements have been made with dried egg and dried 
peas. A report on this work is being prepared. 

(viii) Canned F m i t  Processing.-A numerical 
analysis was made of some of the heat transfer prob- 
lems involved in estimating the advantages of rapid 
rotation of cans of fruit during processing. 

(ix) Colour Measurement.-Tt has not yet been pos- 
sible to construct a photoelectric tricolorimeter for 
which complcte plans and specifications have been 
prepared by the Council's Physics Division. 
(x) Freeze Drying.-A freeze drying unit obtained 

from the Australian Red Cross and originally designed 
for blood drying has been installed for the drying of 
certain heat-sensitive, biological material. I t  will be 
a vahlable "tool " for chemists studying the nature 
of the changes taking place in foodstuffs during pro- 
cessing and storage. 

3. GENERAL CHEMISTRY. 
( i )  Po1arogmghy.-Polarography has many appli- 

cations in  food analysis, but its use is limited by 
inadequate lmo~~rledge of the effect of various factors 
such as viscosity, capillary constant, and time of 
standing, on polarographic diffusion currents. The 
effect of these factors Eas been investigated systemati- 
cally. I t  has been shown that changes in viscosity pro- 
duced hy substances in  true solution have considerable 
influence, while viscosity changes due to the presence 
of IyophiIic rolloids have little illfluenee in  the absence 
of secondary effects. A paper on the effect of viscosit~ 
has been prepared. - - 

An investigation of the operating chararteristics of a 
commercial recording polarograph has been carried 
out and a report prepared. The accuracy of the 
measurement of half-wave potential and diffusion cur- 
rent was determined, and an equation for calculating 
the error in  the measured half-wave potential was 
obtained. 

Investigations on the polarographic determination 
of ascorbic acid have been initiated. 

(i i)  Calalytic Oxidation of Ascorbic Acid (Vitamin 
C).-Preliminary investigations have been made of the 
mechanism of the copper-catalysed and iron-cataksed 



oslciations of ascorbic acid. Evldellce has been obtained 
that the liniiting factor in the latter reaction is the 
~s ida t ion  of fcrrous iron by oLygen. 

(iii) Deh ydr~a.scorbic Acid.-Inrrestigations have 
been carried out on the stability and determination of 

I c!ebydroascorbic acid and a paper has been prepared 
I for publication. This substance is produccd fsom 
I ascorbic acid by oxidation, and has some vitamin 0 

activ'ty. The do;tl:~etion of del:ydroasrorbic arid was 
studied from pI I  0 to pI-I 7 a t  0"-100' C. PIaximum 
stability was fo~znd at approxirnatel-j- p H  2. The tein- 
peratnye caoclfrcic~t of the -a re  of desfruction was found 
to increase with inrreasixg pII. Borate considerably 
accelerates the desf,ructioa of dehydroascorbic acid, 
Deliy iroascorbic acid could not be prepared pure, but a 
prep:iration of :!bout 15 per cent. purity mas obtained. 
Some tests were made on solutions of " diketogulonic 
acid " which is produced rrom dehgdroascorbic acid 
on standing. This substance was found to be cum- 
parativelp stable at p H  1-5 but less stable a t  p H  6-7. 
J ~ s  stability was considerably increased by borate. 
These data were used to develop a method of more 
sp2cific determination of dehydroascorbic acid. 

(iv) Natural Coating of Apples.-Investigations on 
the natural coating of Granny Smith apples have been 
ocijitinued and a progress report on last scason's work 
has been prepared. The results ohtaincd in 1947 show 
an inrrease in all fractions during storage. The most 
striking increase was in the concentration and -degree 
of unsaturation of the oil fraction. This confirms 
previons results. These changes were considerably 
reduccd by " gas " storage in  approximately 5 per cent. 
of rarhon dioxide. They were not significantly affected 
by source or maturity of f r~l i t .  Cllanges durinq storage 
are a170 being determined in the 1948 season. 

Thr~ fraction insoluble in light petroleum but soluble 
in etLer or carbon tetracllloride (" resinous " fraction) 
was fnrther examined. Recrystailization from ethanol 
showed that it consisted predominantly of ursolic acid, 
b ~ ~ t  small amounts of otller material were obtained. A 
sample of fatty material mas obtained by extraction of 
dried flesh with light petroleum. Both the fatty acids 
and " unsaponifiah!~ " fraction of this ~l,aterial Tvere 
found to differ from those of the skin lipoid. Samples 
of the t?lree main fractions of the natural coatin: 
material have bcen prepar~i l  for further examination. 

(v) Production of Volatiles by Apples.-These 
investigations have been concerned mainly with the 
detenninntion of volatile esters. A colorimetric method 
depending on their conversion to the corresponding 
hydroxamic acids has been studied in detail. 

Tt is desirable that tlie colorimetric procedure should 
be standardi~ed with the ester which corresponds most 
closely to the predominant volatile esters of apples. 
With the object of icteatifying these esters, samples of 
apple volatile3 were condensed in a liquid oxygen trap 
and anslj~sed in the mass spectrometer of the Division 
of lnclustrial Chemistry. Samplcs of pure esters were 
prepared for comparative purposes. This investi- 
gation is still in  progress. 

4. MICROBIOLOQY. 
( i )  E ~ s  Investigations.-Experiments on the storage 

of shell eggs have been continued, with particular 
reference to the pasteurizing and oiling treatments 
mentioned last year. The results obtained previously 
with various pasteurizing schedules have been fully 
confirmed, both in respect of the control of rotting and 
on other aspect.: of internal quality. The effects of 
oiling were studied in some detail in relation to the 
age of the egg when oiled and to treatment with carbon 
dioxide. Results have shovn that oiling. leads to a 
significant improvenlent in the flavour of the stored 
eggs, but for other measures of internal quality the 

results haye been inconsi~tent. Some of the obser- 
vations harp indicated that the reasons for the beneficial 
effwts of oiling are nlore complicated than was first 
espectcd, and some more detailecl studies of the physico- ! 

chemical effects of the process have been commenced. 
Some i~lrrestigations have been made of a "pink- 

~vhite" diso~der which has been occurring in some 
consignn:cnts of Australian eggs. The condition has 
beeil repxtecl I,I Nolth i\merlca where it has been 
foul~d tc\ be due to the ingestion of substances con- 
tained in the seeds of malvaceous plants. The New 
So, th TVales 1)cpartment of Agric?dture has co- 
optrated by feeding rations containing cotton and 
n~:l'lo~v seed and tllc development of abnornialities is 
being follox~ed in the storrd eggs. 

~Gperiments carried out in South Australia, with 
eggs subjecte:l to ~ a r i o u s  p i o r  treatments, showed that 
egg pulp produced in  a mechanical pulping device 
compared favorably in bacte~,io!ogical quality with 
pull) produced by hand-breaking. The feasibility of 
eaective pasteurization of egg-pulp in a plate-type heat 
excl~nzipctr T T ~ F  sElown i n  a trial r:m carried out in New 
South Wales. 

( i i )  ('lostridium botu'tinum Investigations.-Studies 
of the growth of this organisnl in relation to the con- 
centration of dissolved metals have been continued. 
Experirilents on the destruction of type A botulinum 
toxin by heat have shown that its stability in vegetable 
liquors is dctcwnined mainly by the inorganic salts 
and other bnlall molecules in solution. The protective 
effects of various inorganic anions and cations, and 
of some organic anions, have been demonstrated a t  
concentratio~q in which they occur in vegetables. 

( i i i)  IIecz t Ilesiaf ance of Bact~r iul  Spores.-Progress 
has bcen limited by the lack of a full-time investigator, 
but some aspects of thc previous investigations were 
continued. 11 re-cuamination of the pII requir~rnent,~ 
of some Bacillus and Clostridium strains has shown 
that tlie diffcrerlces betn-een heatel-l and unheated spores 
of the same strain were previously overestimated. For 
some strainc, at  least, it has now been shown that such 
differences in  pEI requirements are small and of donht- 
ful significance. This aspect of the work has therefore 
bcen tlispontinucd. Bolile f n ~ t h e r  experiments on the 
poysihle role. of starch in promoting spore germination 
have all yielded negative results. 

(iv) Disinfpcfion by Cationic Defcrgents.-The bac- 
tericidal properties of two compounds were tested 
against an additional series of bacteria at  various levels 
of $1. Deprndirlp on the bncte?inl species, slxscepti- 
bility of the cells to disinfection mas found to be 
decrea~ed with decreasing pH, decreased with increas- 
ing pII, or to be virtually independent of pH. With 
t ~ r o  orqa~iisms detniled studies hare been made of hoth 
the adsorption of the detergent by the cells and of the 
inhibition of their respiration. Each has been studied 
in relation to p71, but in neitllcr case has a relationship 
with bactericidal efficiency been revealed. The experi- 
ments are being continued. 

(v) ilfo~rld Grou~th Studies.-The study of the water 
relations of mould adaptcd to growth in a dry en 
ment has 'been continued. Growth has been obs 
with the activity of the water as low as 0.62. 

(vi) Bacte~iology of Prawns.-A special investi- v 
gation of the bacteriology of prawn5 and the challges 
which occur during handling and marketing %,as 
carried out durinq the summer. A report was submitted 
to the Director-General of Public Health in  New Soutll 
Wales, a t  whose request the investigations were made. 

5. MEAT INVESTIOATIONS (BRISB ~ N E ) .  

(i) Generu1.-The diEci~lty of g ~ t t i n g  highly-trained 
~cirntific ~vorlcers for key positions b a s  continned 
thronghout the year. Con~ultation work and othels 
assistance given to industry and other laboratories 



continued to ocsupy a considerable amount of time, on 
0cc:ision necessitating appreciable laboratory and plant- 
survr2y \ \  u ~ f r ,  as well as help in the design of ei;nipr1ient. 

(ii) Plnnt and l3gtiipment.-In connexion with 
the work on the sterili,iation of air, and meatmorks and 
cold-,.torage llxgienc, the laboratory built a Bourdillon 
slit sampler w;th a very ~ ~ ; c i e  range of speed variation 
for securing adequate e~t-imations of the microbial con- 
t e ~ t  of air. This machin? has afforded a uscful tool 
for the mnking of far  more accurate, repeatable, and 
15eliable estivations of the microbial content of air than 
had been obtzill~d by any l~~e thod  prel iously used. 

An csl,ecially sensitive h~drometer  for work con- 
nected mith the quick density method for the deter- 
mination of the moisture content of meat extract, 

with other crystalline substances in gritty agglomerates 
in lacat extract. Petrological microscopic detcrmina- 
tions of the crystals as an aid to identification were 
carricd out, and an electrometric method of determina- 
tion of chloride, previously worked out in this labora- 
tory for l i l ~ ~ t t  extract, ~mployed. Work is being done 
in developing satisfactory quantitative methods of 
assay for sevcral chemical substances in meat extract. 
Colori~lnctric methods of the visual type cannot be used 
satisfactorily for the determination of creatine in meat 
extract owing to the turbidity of the solutions. How- 
ever, \+*it21 the photoel~ctric type of eolorin~eter, which 
is 1101~ bring used, satisfactory and repeatable results 
are being obtained. 

reading density in g./rnl, at  20 O C .  from 1.0300 to 6. F ~ s a  PRE~ERVATION I~NVEST:OATIONS. 
1.0450, tva,s dcsigned and built. A first experimental 
model frolll tIje glass h?olvcr, to our specifieatio,s, (i) E'd'ccationaz members gave a series 
and left open for  adjustment, calibrated and later of lectures and practiral demonstrations 011 fish preser- 

Ilsed as a standard for hydroruleters. several of vat ion  to a group of Con~moiimealth Reconitruction 

thew are nolv used by industry. Trnining Scheme trainees at  the Common~vealth 

(iii) Inbcstigalio12s on Ozone.-mork the esti- Fisheries School and later conducted a special cannery 

mation of very low concentrations of ozone was con- course for six selected trainees, sotrile of whom intended 
tinued. This carried the level a t  entering the ficld of comlnercial fish canning. 
conppntrations could be obtained to at  least as low as (ii) Canning.-A was made a fish 
0.2 ., with a daily variation of approxinlately at  U1vcrstone, Tasmania, where an experimen- 

+-0.05 p.p.m. since this variation mas probably dlle tal programme on the canning of whitebait was carried 

to slight voltage change, owing to hand control of 
voltage being employed, ~bork is under way to use Work has been continued on the problems associated 

constant voltage control for this purpoce. with the unattractive colour and the undesirable tough 

whea using the type of ozone generator commonly texture foluid in canned Australian salmon. The 
employed in commercial equipment, no detectable pro- tellderizing eflect of presoaking the fish in salt solutions 

duction of oxides of nitrogen found in concen- for up to sixteen hours before canning has been con- 

trations of ozoi~e up to 20 p.p.m. This is in marked firmed and a marked improvenlrnt in colour of the 

contrast to rrsl~lts obtained when using generators such brown portions of flesh has been obtained by the addi- 

as the laboPatory typ.e consisting of two tion sodium nitrite to the salt solutiol1s. 
tubeQ, bct,~Trell which the air is under pressure, Some preliminary work hzs been carrietl out on the 

and subjected to the high-voltage discharge across the canning of edible flesh from the school shark but a 

annular space. satisfactory method of overcoming the partial heat 

I n  the last annual report i t  was stated that the breakdown of urea with accompanying gas production 
in the can heaclqpace has not yet been developed. rraioii for the bactericidal effects observed on meat 

(iii) S2,iok iv.-N umero,~s inquiries being held for tmderizing, and subject to ultra-violet been received from persons interested in the commercial 
mdiation, was not The possibiiit~ lhat Ozone pi.o,.id,ire for  fish aild Some pre- 
nlap h n ~ e  been responsible for these effects was investi- 
gated. ,4 commercial ultra-violet mercury-vapour lamp liminary work has been carried ont on the perfol-mal~ce 

used in  the tenderizing work was set up in a glass of an :tutom,ztic fish-smoking kiln installed by a fish- 
en~dlope tlirough which air was passed. No ozone OP processing establishn~ent at  Eden, Pu'e~v South Wales. 

oxides of nitrogen eo~ild be detected in  the air which (iv) Shark E'lesh Invesiigations.-Work has pro- 
cce(Ted on the problem of the post-mortem development 

pamed the of the 'pcrnting mereury-vapou' d am13Ln31io ill aWh. tichniqne for the 
tube. 

(iv) Ae~osols alzd Storage-rocm Disinfection.- 
TJb'ag a commercially-available piece of equipment for 
the distribntion nf aerosol materials in storage rooms, 
their eBect on suspensions of bacteria in the r.ir of 
such rooms has been investigated with, so far, very 
satisfactory results. Thie work has included studies 
at tlifrerent stabilized levels of relative humidity; re- 
s~ilts from these are, however, not entirely conclusive 
htlt the nrork will continue. The phenomenon of 
rapidly d ~ ~ r e a s i ~ l g  air populations mith time, follow- 
ing the atomizing of bacterial suspensions into storage 
rooms, mas sti~cl;~cI, aild curves obtained showing popu- 
lation decay rates as a function of time, after the 
organi~ms had been atomized into the air. Variou~, 
aspects of thie, wo;.k are continuing, especially since 
con~paratively little work has been done on organisms 
eatisinq meat spoilage compared with that done on 
pnthogenic organisms. 

(v) illeat Extract and Creatina.-Studies com- 
menced some years ago on creatine but suspended dur- 
ing the war, which will have a very definite bearing on 
certain fl~turc. investigations in this laboratory's pro- 
gramme, have been given further attention. The work 
has ineluded a thorough examination of the literatnre 
on creatine, particularly in regard to its occurrence 

preparation of sterile samples of flesh t~ader  aseptic 
cand:tions has been developed. Comparisons have been 
rnad~  between the ratcs of poduction of ammonia in 
sterile flesh and also in flesh contaminated by various 
bacterial species capable of decomposing urea. 

7. FRESH FRUIT AND VEGETABLE STORAGE. 
( I n  Co-operation with New South Wales Department 

of Agriculture.) 
(i) Physiology a r ~ d  Biochemistrg.--Considerable 

I~rogress has been made during the year wilh the investi- 
gations into the naturc of the organization of the plant 
cell and i t q  respiratory behaviour. These two main 
problems, bcsides being basic to further developments 
in  storage methods, are of great fundamental interest 
to plant physiologists and biochcn~ists. As during the 
previous year, these investigations have bee11 carried 
out in active co-operation with members of the Botany 
Departments of the Universities of Sydney and 
illel bourne. 

With the publication of two papers on salt accumu- 
kt jon and salt respiration, the work on investigating 
the process whereby plant cells achieve and maintail1 
high concentrations of substances in solution, has been 
temporarily discontinued. 



Work on apple tissue has been continued using 
Gran~ly Binit11 apples about whose behariour in storage 
much is now known. With the assistance of the New 
South Wales Iiepartment of Agriculture, an investiga- 
tion of the relation.. between fruit size, cell size, 
respiration rate, nitrogen fractions, organic acids, and 
slarcl,-aogar balance is being carried out in developing 
Grar l l l~  Smith apples. 

On the biochemical side, analyses from the experi- 
ment on fruit size, comi~lenced last year, have been 
completed. I t  has been found that respiration rate 
pcr uilit weight is constant for all size ranges for fruit 
p:ckeci from the one tree. Total nitrogen content 
exhibited large random sariations, but the protein 
nirrog-n content was rather constant. Soluble nitrogen 
corrlp1-~111ds (probably mainly asparagine) are con- 
sidere,l to exert a mass action effect in  promoting pro- 
teiu :ynthesis, altllough this is s:nall compared with 
the eii'ect exerted by the rate of oxidation of carbo- 
hydraies in respirations. 

Investigations on the metalbolim of the apple in  
storage have been continued and a comprehensive 
survey of the metabolism of the Granny Smith apple 
at  0" C., ahich was coinrnenced last year, has been 
nearly completed. The respiratory activity shows two 
nla.jor climacteric peaks and a smnller rise early in  
storage and each of these rises is correlated with a 
simultaneous change in the concentration of a carbonyl 
conlpound; the latter appears to be an intermediate 
in  carbohydrate metabolism and its concentration may 
govelri the level of respiration rate. Respiration 
n?easurement couclucted with peeled apples, after the 
wound respiration has ceased, have confirmed the 
hypothmis tliat over 90 per cent. of t l ~ e  respiratory 
activity of the whole fruit is in  the flesh. Respiration 
investigations with Avetta coleoptiles (var. Victory) 
using the Warbnrg technique have been begun. The 
tissues show a very stable respiration after cutting and 
a high rnetobolic turnover making i t  appear promising 
for the investigations on organic acid and nitrogen 
ni~tabolisn~. By suitable starvation methods, the 
respiration rate can be doubled by the addition of 
glucose. 

Further studies on the physiology of ripening i n  
stone fruits have been carried out using samples of 
peaches picked at  intervals during development and 
maturation on the tree. The stability and respiratory 
behaviour of the tissue has been investigated using the 
MTorburg constant volume respirimeter. 

Some further work has been carried out to obtain 
fundamental information on the physiological basis of 
cold injury as a manifestation of which characteristic 
disorders appear in many fruits when stored at  low 
temperature. Most of the work to date on cold injuries 
has consisted of observations of the effect of various pre- 
stnragc and storage factors on the appearance of macro- 
scopic symptornu. Some preliminary studies of the 
tissue of normal and cold injured rind of oranges have 
been carried ont and this work is being continued. 

(i i)  Fresh Frui t  Storage.-(a) Skin Coatings for 
Apples.-No further experimental work on this project 
has been carried out during the year. The results of the 
experiments carried out in  1946, designed to compare 
the eil'ects of skin coatings mith those of gas storage 
on pllysiological behaviour of the fruit and on incidence 
of storsgc disorders, hare been incorporat~d in  a 
detailed report. The effects of coatings have been very 
variable, important factors being maturity of the fruit, 
temperatures at  the time of treatment, and type and 
thickness of the coating. Under cool storace condi- 
tions, storage in artificial atmospheres is likely to be 
of more practical value than the use of coatings. 
Dpqpite certain undoubted benefits, it is concluded that 

the value of skin coatings in the commercial storage of 
apples is strictly limited and, at  this stage, their use 
cannot be recommended. 

( b )  Orchard Variability in Relation to Storage of 
Apples.-This work is being continued along the lines 
indicated in the last report. Information so far obtained 
indicates the existence of coa:iderable variability 
related mainly to variations in crop size and fruit  size. 
I t  is likely also that position of the fruit on the tree 
has a considerable influonce on its maturity and 
behaviour during storage. 

(c) Maturity and Storage Studies with Apples.- 
Investigations have been commenced to obtain data on 
the relation between number of days from blossoming 
and optimum maturity of apples as drtermined by 
storage behaviour and the development of quality. The 
Granny Smith and Delicious varieties from the Orange 
district are being used. 

(d)  Cool Storage of Peaches and Nectarines.-This 
work, which was temporarily suspended during the 
war, was resumed during the year, and factorial experi- 
ments with Elberta and J. N. Rale peaches and Gold- 
mine nectarines have been carried out. After another 
season's work, i t  will be poscible to issue authoritative 
statements on the storage of these fruits. 

( c )  Cool Storage of Plums.-Trials of the cool 
storage behnviour of a number of new varietim have 
been undertaken with the co-operation of the New 
South Wales Department of Agriculture and will be 
continued for several years. 

( f )  Cool Storage of Pears.-A report has been pub- 
lished. Further data are being obtained on the effects 
of delay bet~~ieen picking and sloraqe and of rate of 
cooling in the store. The work mith Bosc pears has 
shown that there is little. if any, direct effrct on storage 
bkhaviour of spraying with hormone preparations to 
control pre-harrect drop. This agrees with the con- 
clusions of Arrlerican workers. 

(g)  Maturity and Ripening of Papaws.-In response 
to a request from growers in northern New South 
Wales, an investigation of conditions most satisfactory 
for ripening were carried out. I t  was foi~nd that 
maturity at  picking is most important and that ripening 
of this fruit cannot be carried out satisfactorily until 
the Seld problems of extreme variability in ripening 
behavionr and the hiqh degree of latent fungal infec- 
tions which cause rotting of the fruit before ripening 
is completed, are overcome. 

(iii) Transport.-A survey of the interstate and 
intra-state movement and conditions of vegetables has 
been completed in  co-operation with officers of the 
Departments of Agriculture. Certain problems have 
been defined in eonnexion vi th  ship transport, mainly 
due to faulty handling and stownge, and in connexion 
with long distance rail transport of perishable 
vegetables, especialIy peas and beans, in which there 
have frequently been large losses due to "sweating". 
I t  was shown that beans carry better in cases than in 
the nsual bags snd that methods of stacking and position 
in the railway van are important in relation to wastage. 

8. DEHYDRATED FOODS. 
(i) Vegetable Dehydra!iolz.-The study of the suit- 

ability for dehydration of various onion varieties has 
been caontiniled for the fourth season. All the material 
used this pear was drawn from Victoria and the 
arrangements for growing and harvesting the onions 
mere made by the Vic orian Depsrtment of Agriculture. 
The study of various strains of the Australian Brown 
variety selected by the Victorian Department, which 
was started last year, mas continued. American strains 
of this variety were also examined, together with several 
American varieties nct previously tected. A11 these lines 
were grown in two districts. I n  addition, two strains of 
the Australian Brown variety were grown in  other 



onion-growing districts and en several different soil 
types. The chenlical analysis of the fresh onions and 
the processing of all these samples have been completed 
but the dehydrated samples have not yet been examined. 

I n  studying the dehydration of green peas, attention 
has been ccncentrzted this year on the relationship 
brim eel1 the maturity of the fresh pea and the quality of 
the, dehydrated product. l lost  of the work was done 
on peas giovn at lJictcn and maturing in  fairly cool 
uea~her .  The peas were size-graded and 
determinations of t ~ t a l  solids, alcohol-insoluble 
solids, starch, and ascorbic acid contents 
were made. I t  was evident that the maturity had a 
large effect on the quality of the dehydrated product, 
but tlie data so far available are inadequate to define 
the most suitaLle maturity in  terms of chemical or 
physical criteria. A semi-commercial run was carried 
out by ail officer of this Division and yielded promising 
results, but the peas available were rather over-mature. 
A nluch larger commercial test, which also gave promis- 
ing result.;, has been calried out by a New Zealand 
factory basing the conditions on the results of laboratory 
experiments by this Division. 

(i i)  Storage of Dehydrated Vegetables.-Published 
work from other laboratories and earlier unpublished 
data from this laboratory have established the greater 
stability of dehydrated vegetables with lowered 
n~oisture content ctorage temperature, and oxygen 
supply, but the effect on storage behaviour of 
variations in processing technique has received 
less attention. A large experiment, designed to 
permit statistical evaluation of -the significance 
off observed differences between samples receiv- 
ing different treatments, was therefore set u p  as 
described in previous reports. The design of the experi- 
ment also allowed a more precise comparison of the 
effects of different temperatures on storage in air and 
in nitrogen. The voluminous data have been analysed 
in conjunction with the Section of Mathematical 
Statistics and are now being prepared for publication. 
Consideration of the results is still in progress, but 
some interesting points are already clear. 

i Among these is the higher carotene retention in  
carrots dehydrated after blanching for three and a half 
minutes in steam compared with those precooked for 
30 minutes in boiling water. This is of theoretical 
as well as practical interest as suggesting that the long 
cooking in  water may remove soluble antioxidants. 
'I'lie retention of sulphite during the storage of both 
carrot and potato is shown to be better at  the lower 
moisture and higher sulphite levels; in potato a retard- 
ing effsct of high sulphite on the development of dis- 
co!oration can be demonstrated both in tasting test 
scores and in appearance scores for dry material. Losses 
of carotene in carrots and of ascorbic acid in cabbage 
and potato follow an approximately logarithmic course, 
as do those of colour scores in tasting tests and appear- 
ance scores for dry material. Sulphite, however, showa 
an approximately linear rate of loss. 

( i i i)  Frui t  Dehydration.-The scope of this work 
has been widened this year to include investigations of 
the treatment of fruit with sugar prior to dehydration. 
The results of the processing a.id storage experiments 
now in progress should be of considerable interest to the 
various commercial processors ~ v h o  have made in- 
quiries about methods of producing sugared (or glacg) 
fruit. At  the same time, since the addition of sugar 
inhibits some of the deteriorative changes which occur 
during the hydration and storage of fruit, these pro- 
cessing investigations will provide valuable indications 
of suitable starting points for fundamental chemical 
studies. The study of the effect of the drying con- 
ditions on the rate of drying and the quality of the 
product has been continued. This season the main 

study has been the determination of the effect of vary- 
ing the wet-bulb temperature xhen the dry-bulb tem- 
perature is controlled to simulate the conditions obtain- 
ing in  a single-stage counter-dow tunnel. Apricots and 
clingstone peaches mere used for this work and the 
results are now being analysed. 

The investigation of the e&ct of the maturity and 
ripening of clingstone peaches on the quality of the 
dehydrated product was continued. The study of s ~ l -  
plluring of clingstone peaches by means of metabi- 
sulphite dips instcad of by burning sulphur has been 
continued. As in the previous season, the dipped pro- 
ducts %ere in general slightly inferior. A storage 
experiment was startcd to compare the rate of deteriora- 
tion of the two types of products. 

I t  mas reported last year that very satisfactory 
dehydrated products were obtained with cool-stored 
pears of the Josephine, I'ackham's, Triumph, and 
Winter Cole varieties. Similar results were obtained 
this year x~i th  Winter Cole pears. I t  was found that 
(1) rings were better than halves, quarters or slices, 
(2 )  unbalanced saniples were better than blanched, and 
(3)  dip-sulphiting was definitely not satisfactory. 

I n  addition to the work done at IIornebush, experi- 
ments designed to compare sun-dried apricots with 
blanched and unhlanched dehydrated apricots were 
carried out at the Berri Experiment Farm, South Aus- 
tralia, in co-operation with the South Australian 
Departnent of Agriculture. Also detailed temperature 
and air-flow measurements were carried out in  com- 
mercial dehydration tunnels at  Tongala and Shepparton, 
Victoria. 

(iv) Meat Dehydration.-Investigations begun last 
year to study the effect of the duration and nature of 
precooking treatments on the quality of the dried pro- 
duct have been completod and analysed. The best 
results are obtained with steam cooks at, or slightly 
above, atmospheric pressure. 

A study was made of the effects of cooling and stor- 
ing the cooked meat prior to mincing. The tempera- 
ture of the meat at  mincing was found to have a marked 
effect on the texture of the finished product. 

The cooking conditions necessary for softening the 
meat sufficiently to remove it from the bone by hand 
have been studied and the changes in quality of the 
product investigated. Some aspects of this are still 
under investigation but i t  appcirs that i t  is possible 
with low temperature steam cooks to remove the meat 
from the bone by hand without introducing undesirable 
texture or flavour. 

(v) Fresh Potato 1ncestigations.-The interstate 
variety trials carried out in previous seasons are being 
continued in co-operation with the Victorian and South 
Australian Cepartments of Agriculture. A smaller 
liumber of varieties, selected from those previously 
studied, is being used. X a ~ p l e s  of a number of varieties 
grown in two districts were separated into density 
groups in a study of the relationship between the solid 
content of the fresh potato and the texture, grain-size, 
and form of the cooked potato as determined by tasting 
tests. 

9. CANNING AND FRUIT PRODUCTS INVESTIQATIONS. 
( i )  General.-Canners and executives from asso- 

ciated industries made full use of the technical assis- 
tfince available for the solution of their problems. I n  
this connexion visits were paid to canneries when neces- 
sary. I n  addition, general inquiries mere received from 
all parts of the Commonwealth. As was the case in 
previous years, good co-operation was given by industry 
in the furtherance of investigations being carried out by 
the Section. Valuable assistance, also, was rendered 
by the New South Wales Department of Agriculture 
in the production and supply of fruit  and vegetable 
varietal material. 



(ii) Vegetable Canning.-Prediction of maturity and 
studies of the quality of sweet corn were continued in 
the field, factory, and laboratory. Confirmation of the 
value of relrractive index as a rapid maturity indicator 
was shown by correlation with grain moisture. For 
practical control purposes a sample of ten cobs from 
ten locations in  a reasonably uniform field provides an 
adequate sample for laboratory determination of refrac- 
tive index. Ten cobs from each of 23 points is required 
for the same accuracy in a variable crop. 

Line samples TTere taken from the cannery for refrac- 
tive index work, and comparable canned material was 
simultaneously reserved to establish more definitely the 
true relation between maturity and canning quality. 
The canned samples have yet to be submitted to tasting 
tests. 

A new type of pea tenderometer was constructed by 
the National Standards Laboratory for use in pea 
canning invebtigations. The machine is portable and 
hand operated and T;as designed by the Section as a 
result of experience gained in earlier work. The tender- 
ometer was used for maturity studies of canning peas at  
Catlow and Bathurst, New South Wales, and, as in  the 
case of the use of refractive index with sweet corn, i t  is 
intended to provide a rapid measure of maturity. 

A considerable amount of work has been carried out 
with the object of developing a suitable firming treat- 
ment for a number of canned vegetables. The vege- 
tables being studied are cauliflo~ver, cabbage, silver- 
beet. beans and broccoli. The most satisfactorv method 
so far used is immersion in water at  temperatures from 
100" to 140' E. for a period of 30 minutes. No firming 
was apparent in  silverbeet, Gut in all other vegetables 
listed, treatment caused a pronounced and permanent 
firniing of the tissues which persisted after processing. 
Pacliing ram, cold injection, and normal blanching pro- 
cedures ill steam, water, or citric acid solution all gave 
products of much softer texture. Work is proceeding 
in an endeavour to determine the mechanism of the 
 heno omen on. 

A varietal canning trial of tomatoes grown at 
Bathurst, Leeton, and IIawkesbury Agricultural 
College, N ~ T J  South Wales, was undertaken. Thirty 
varieties r e r e  included in  the test, which confirmed the 
conclusion that maturity at  picking is the most impor- 
tant single factor determining the quality of the canned 
~roduc t .  

Imported seed of four beetroot varieties was grown 
at Hawkesbury Agricultural College to provide 
material for varietal and maturity studies. A statis- 
tlcally planned tasting test showed a significant prefer- 
ence for appearance but no significant differences in 
texture and flavour. The Asgrow Canner variety was 
rated first, being followed by the popular Detroit Dark 
Red. 

(iii) Fruit  Canning.-In co-operation with the New 
Sonth Wales Department of Agriculture eighteen 
varieties of rockmelon were subjected to a canning 
trial. I n  addition to the straight pack, i t  was canned 
with pasionfruit and also as a constituent of fruit 
salad. All packs were found acceptable with a general 
preference for yellow over the green varieties. 

The examination of a large number of freestone 
peaches canned during the early part of 1947 was com- 
pleted and the results subjected to statistical analysis. 
Those trials indicated that high quality freestonn 
packs, comparable with American packs, mag be pre- 
pared from the varieties J.  H. Hale and Dripstone. 
Creditable packs may also be prepared from Elberta 
Late and Elberta Cling. A number of these freestone 
varieties were canned again this season and will be 
examined for quality differences. 

Some 24 varieties of clingstone peaches packed at 
Leeton during the 1947 fruit season were tested for 
canning quality. The results of these exaniinations 
were submitted to a conference consisting of growers' 

representatives and members of the Department of 
Agriculture and canning organizations. Tlle conference 
concluded that a number of varieties tested have good 
canning qualities. By the use of suitable early matur- 
ing varieties it should be possible to expand the peach 
canning season in  tlie 31.2.8. by alnioS-,t a month. 

Work on clingstone peach variety trials was expanded 
during the 1048 peach season at Shepparton, Victoria. 
With the co-operation of the Shepparton P~eserr ing 
Company and the Victorian Department of Agricul- 
ture, 53 varieties x-ere canned. These varieties included 
all those previously canned at Leeton, and, in addition, 
a number of parents and seedlings developed at the 
Tatura Research Station. Examination of these packs 
will be completed during 1048. 

Examination of apricots packed at Leeton during the 
1946-47 season in connexion with maturity studies 
demonstrates the optimum maturity as that at  wllich 
the fruit shows full colour development hut is still 
firm. Tree-ripened fruit appears to be superior in 
quality to store-ripened material, although the 
differences are not marked. 

Studies in the pre-processing browning of pears show 
that dilute solutions of sulphur-dioxide give good pro- 
tection, particularly in preventing oxidation during the 
period between packing the fruit into cans and the 
actual syruping and exhausting step. The film of 
sulphur-dioxide solution on the surface of the fruit 
prevents the rapid brovming which frequently occxrs 
at this stage. 

(iv) l h i t  Juices.-The citrus juice investigations 
rrcommcnced in 19-15 and continut~tl in 19l6 vere 
carried a step further during the 1947 season. ngain, 
the existence of an a.~sociation betvvre~l the use of 
Bordeaux sprays and the appearance of hittcrness in 
the processed juice of mature Valencia oranges was 
confirmed. I t  is thoiight that Bordeaux sprays have 
the effzct of delaying rind maturity so tlint the normal 
mechanism of disappearance of bitter prir~ciples from 
the orange rind docs not operate. This hypothesis 
is in line with the views of plant pathologists of the 
New South Wales Department of Agriculture on the 
probable mechanism of the control of the fungal disease 
"black spot " by Bordeaux sprays. 

The bitter principles present in  greatest amount in 
the rind and juice of Navel, Valencia, and Parramatta 
oranges have been proved to be idcutical n-it11 cnch 
other and with limonin isolated from Navel and 
Valencia oranges in Cxlifornia. I11 addition to limonin 
both Navel and Valencia oranges contain a t  Ivast one 
other bitter principle which has been isolated in pure- 
crystalline form but not yet identified. 

(v) Lacqzler 1n~estigafions.-Australian canners 
have indicated that there is an immrdiate need for a 
sulphur-resisting, internal lacquer for food cans which 
combines dependable protection against sulphur- 
staining with an attractive appearance. A project has 
therefore been conimenced, in co-operation ivitll two 
lacquer manufacturers, directed to~varcls in1l)roving 
the performance of sulphur-rrsisting lacqii~rs manu- 
factured in Au-tralia. More fnadamcntal knowledge 
of the of sulphur-ctaining and of the 
mechanism of the protection provided by lacqi~ers con- 
taining zinc-oxide is being sought, and a comprrhensire 
series of tests has been undertaken involving a variety 
of oleo-resinous varnishes containing different types 
and difierent levels of zinc-oxide. 

(vi) Ncnt Canning.-A number of curry packs of 
beef and lamb were prepared with the object of pro- 
ducifig an Indian style curry which would prove 
acc~ptabje to the Australian public. A satisfactory 
blend of spices was obtained and formulae suitable for 
commercial use were developed. 

(vii) Bquipment.-The need for a relatively inex- 
pensive type of vacuum, can-closing machine prompted 
an investigation into the method of vacuumizing by 



steam flow pressure. @team jets were designed and 
fitted to an automatic can c l o ~ r  and conr!cetcti to a 
permanent supply of steam at reduced pressure. 
Satisfactory vacua have been obtained with six types 
of canned vegetables, and steam flow closure it. now 
used as ti routine practice for all laboratory calming 
trials. 

Some time ago this Section investigated the value of 
" thernlo-rotation " for the heat processing of fruit 
juices. Pollo~ving this xork a continuous roto-cooker 
has been designed and constructed. Tests with canned 
fruits show that it is possible to reduce with safety the 
time required in the standard commercial I'ruit cooker. 
There is a need for detailed information on " therlno- 
rctation ", particularly with respect to the nature of the 
circulation of liquids and solids within tlie can. Equip- 
ment has been constructed that will permit cine- 
photography of the contents in the transparent can 
during rotation, and this work will be done shortly. 

X. FISHEIRIES INVESTIGATIONS. 

I n  the course of the past year, the work of reorganiz- 
ing and equipping the Fisheries Division to undertake 
a compreherisive research programme has largely been 
completed. Improvements and additions were made 
to the central marine laboratory a t  Cronulla, New 
South Wales, aiid the branch laboratories in  Melbourne, 
Perth, and Hobart were also in operation. Plans are 
in hand for the provision of a fully-equipped marine 
laboratory on the sea-front a t  Cottcsloe. This, when 
completed, will replace the temporary accommodation 
b ~ i n g  usr~d in Perth, and will scrve as a much-needed 
centre of marine research on the eastern Indian Ocean 
littoral. It is anticipated that two small field marine 
stations will be provided by the Queensland Govern- 
ment d~ir ing the coming year to facilitate the Division's 
research work. One will be at  Duii~vich (Stradbroke 
Island) in the south of the State, and the other on 
Tliursday Island in Torres Strait, where pearl-shell 
studies mill be conducted. 

To meet the needs of an expanding programme on 
exploratory and conservational work, addilional 
arrangements were made for the use of research craft. 
Ritherto only one full-time research vessel-F.R.V. 
Warreen-has been in operation. This vessel is now 
operating in Western and South Australian regions and 
has been refitted to enable trawling and long-lining 
fishing to be undertaken, in  addition to pelagio fishing. 
The F.R.Q. Liawenee is sliortly to be chartered from 
the Tasmanian Government to conduct investigations 
into the chief fisheries in the Tasmanian region- 
those centred on barracouta, school shark, and cray- 
fish. On the trawling grounds off th=. south-eastern 
continental coast, increased use will be made of the 
75-ft. tranler, M.Q. LT. C. Dannevig chiefly for further 
investigations on the condition of the trawling industry. 
A three-year loan of a 75-ft. Gei~eral Purposes Vessel 
has been obtained from the Royal Australian Navy. 
This vessel ~vill  be employed chiefly in pearl-shell 
investigntioris in Torres Strait, serving the above- 
mentioned field marine station. Finally, the Division 
is conducting the scientific work on board the M.R.V. 
Pai~zuind, a vessel 125 feet in length, ~vhicli com- 
menced a survey of the fishery resources of Papua-New 
Guinea in May, 1948, and which is being operated by 
the Department of Agric~ilte~re, Stock, and Fisheries, 
Port hioreshy. Appointments made to eo-ordinate and 
facilitate the research work of these vessels include 
those of a scientific officer-in-charge, a marine superin- 
tendent, and a gear officer. 

Certain localized investigations have been continued 
in conjnnction with operatives in the industry. Mass 
catching. experil-ien/a avere continucd by the Eden Star 
during the first half  of the year, after whieh the ouners 
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entered upon a refitting programme. Using the Did- 
sion's mackerel purse-seine net, which nas enlarged to 
a length of 288 fathoms, this vessel, which was much 
hampered by adverse weather, made four successful 
shots (averaging 17 tons of mackerel) ill seven 
attempts. Crayfish (in Western Australia) and scal- 
lops (in Tasmania) were other objects of survey work 
made possible by the uso of small craft, made available 
respectively by fishermen and the Tasmanian Fisheries 
Division. 

As in previous years the Division has conducted a 
cousiderable anlount of advisory work. Much of this 
has been concerned with the operation of the increasing 
number of fish canneries, particularly with regard to 
the question of adequate fish supplies. 

liesearch on agar has been suspended, since an indus- 
trial potential has now h e n  developed capable of 
supplying, at  an  economic price, more than twice Aus- 
tralia's pre-war requirements of this commodity. How- 
ever, the search for new seaweed beds was continued, 
as the total sources of raw material supplies must be 
determined. 

2. OPEBATIONS OF FIGHINQ AND RESEARCH VESSELS. 
( i )  F'islling l'ests in South-Eastern Aust~a1ia.- 

Several more good catches of horse-mackerel (15 to 20 
tons each) hare been made with the Division's mackerel 
purse-seine net, operated by local fishermen. There is 
110 longer any doubt about the feasibility of this method 
for that spccies in our waters. These more recent 
catchcs were all ~nade  on the New South Wales coast, 
whereas the previous ones were in Tasmania. Taa- 
ma~lia  still seems the most promising area for the 
fishery of this type, for geographical and climatic 
reasons discussed in earlier annual reports. The 
present demand by canners for these fish, however, is 
not as great in Tasmania as in Nerv South Wales, 
because of the availability of barracouta in the former 
area. I t  ie felt that the Division has now almost com- 
pleted its task of demonstrating purse-seining for horse- 
mackerel, but as further series of catches in Tasmania 
would probably act as a spur to local canners to take up 
the matter more quickly for themselves, this will 
probably be attempted in the coming ycar. A progress 
report on these tests has been published. 

(i i)  F.R.V. Warrcsn.-This vessel continued to 
work in Western Australian waters, completing two 
cruises (Nos. 29 ant1 30) and almost concluding a 
third, IYo. 31, during the year. Sea time was, ho\vcver, 
considerably curtailed in August and September and 
during the first quarter of 1048, because of a break- 
down and the installation of the nvw winch and line 
coiler. 

Cruise No. 29 (5th July to 80th July) sumeyed the 
area frcm Esperance to the Western Bight in a search 
for pelagic fish previously observed from the air. Bad 
weathcr proved a handicap and fish shoals were only 
observed on two occasions in  the eastern part of the 
cruise, but the presence of pilchards was demonstrated 
by small catches taken in drift nets and from fish 
stomachs. 

Cruise No. 30 (23rd September to 15th December) 
was planned to  inrestigate pelagio fish and crayfish 
between North West Cape and Cape Natnraliste. No 
pilchards were taken exccpt for a vcry few in drift nets 
in Geographe Bay and no crayfish, except for a few 
sonthcrn crayfish (Jasus lalandii) near Ramelin Bay 
and Naturaliste Reef. Guano deposits in Shark Bay 
were investigated, and a routine line of oceanographical 
stations extending for 100 miles west of Rottnest 
Tslnnd were instituted. 

Cruise No. 31 was begun an 15th April, the offshore 
Rottnest traverse being repeated first. The object was 
to inrestigate shoaling pelagic fish, partici~larly 
pilch:trd, south and eastwards, but especially in Natu- 
r ~ l i s b  Bay and in the vicinity af Albany. A few 



pilchards were taken in Naturaliste Bay but no shoals 
were seen. I n  May, Warrcen shifted to Albany and 
there pilchards were taken mith the lampara net in 
Princess Iioyal Harbour and King George Sound, 
catches ranging up to 24 cvc t. The net was also shot by 
the Warreen's crew from local boats, and catches 
ranging up to 1,000 lb. nere taken in King George 
Sound. The lampara net used is of small size designed 
for the purpose of capturing bait of smaller size than 
pilchards, so a net constructed mith special reference to 
this fish might be expected to give better results. 
Nevertheless, the Wayreen's catches of pilchards, total- 
ling all told about 3,l tons, have aroused considerable 
local interest in  this field which occurs in large quan- 
tities, and i t  is hoped that a regular fishery will soon 
accrue. 

A further interesting catch was of more than 500 lb. 
of bonito, taken in three hours' trolling near Doubtful 
Island. 

A second routine line of oceanographical stations 
running southwards for 100 miles from Breaksea Island 
was instituted early in May. 

BLuch of the work planned involving the use of drift 
nets, long lines and craypots along the southern coast 
has been completely nullified by the presence of leather 
jaclrets in plague-like numbers. The Warreen's 
experience, however, has helped a newly-arrived local 
vessel to take this fish in payable quantities for the 
Perth market. 

During the Octobcr cruise of the F.R.V. Wa.rreen, a - 
survey was made of the guano deposits on several islands 
and on the platforms of navigation beacons in Shark 
Bay. The main goano producer in this locality is the 
pied cormorant (Phnlacrocorax vnrius), and deposits 
nere extensively worked between 1850 and 1888, by 
which time most of them had been exhausted. The 
deposits now being formed on the perforated platforms 
of navigation beacons erected in 1938 have, in eight 
years, accumulated to a depth of 38 feet. The survey 
indicated about 1,000 tons of guano available on the 
islands visited and analyses of samples delivered to the 
State Department of Agriculture revealed values, a t  
present prices, ranging from 24 10s. to £18 10s. per ton. 

Work done by Warreen on tuna distribution, and on 
plankton and hydrology, is referred to below under these 
headings. 

3. FISHERIES BIOLOGY. 
(i)  Trawlfish.-(a) Statistics-A paper on the effect 

of the %Tar on the east Auqtralian trawl fishery has been 
published. This deals with the history of the fishery 
as revealed by the cntch statistics, and demonstrates that 
the 1946-47 level of fishing intensity (an equivalent of 
about 4,600 trawler-tons) was very much higher than 
the optimnm; the optimum could not be estimated 
from the data available, but it was adduced that the 
trawlfish stocks had not in the past been able to sustain 
a fishing jntensity greater than the equivalent of 3,250- 
3,500 tranler-tons; this level of fishing intensity was 
therefore suggested as the maximnm to which any 
possible restrictive legislation should aim. I t  was 
estimated that such a fleet would land about 12,000,000 
lb. of fish annually from the Kew South Wales and Bass 
Strait t r a ~ l i n g  grounds. The trend ef events has been 
confirmed during 1948. The fall since 1944-45 in rate 
of catch of flathenti is some 300 per cent. or more. The 
catch of total fish has had to be made up from second 
and third quality fish-mormong and nannygai, yet  
ewn so has fallen, and i t  may only be a matter of tlme 
before these species become equally badly depleted if 
fishing goes on at the present rate. 

I t  is worth noting that the industry has opened a small 
extension of the Danish seiner trawling grounds; 
working from Lakes Entrance (Victoria), between half 
a doyen and a dozen vessels have been fishing about 
30 miles east and west of this port since June, 1947. 

The catch has been tiger flathead and sand whiting 
(Sillago ciliaia) in about equal proportions; relatively 
large quantities of cod (lJhysiculus) were also being 
taken and discarded on account of poor carrying 
qualities. The steam trawlers also appear to have 
caught by far  the bulk of thcir fish from Eden south- 
w a r d ~  this year. B o ~ h  these developments reflect the 
overfished co~ldition of the main New South Wales 
grounds. 

( b )  Biology.-Routine sampling at  the Sydney Fish 
Market was continued on flathead, morwong, and 
nannygsi. Estimates of the age composition of the 
flathead catch has not yet been completed for 1947. 
The possibility of age-detern~ination in  the morwong 
by means of the scales is receiving attention. 

Work on the biology of the trawl fishes was greatly 
assisted this year by two trips with the C.R.T.S. vessel 
A. C. Dannevig, using a small otter trawl with fine 
mesh codend coper. With this gear, samples of small 
flathead of the 0 and I groups, which are normally 
never seen in the fish markets, were obtainrd from 
Flinders Island to Newcastle. I t  was found that the 
0-group, and probably alsv the I-group, rarely occur 
in water deeper than 40 fathoms, and that there is a 
concentration of these age groups off Twofold Bay. 
The presence of a similar nursery ground near Jervis 
Bay is suspected. The shoreward limit of these age- 
groups remains to be found, and is being investigated 
a t  Twofold Bay mith a small otter trawl towed from 
launches. Whether Twofold Bay is the only large 
nursery area for the species, or whether there are others, 
is an important point for future work. 

Very large catches of 0 and I group nannygai were 
also made inside 40 fathoms throughout the length 
of coast investigated. The young of the mor-song have 
yet to be found. Enormous catches of small " forage " 
fish (Apogonops ano?rlalus) were made in the winter 
months, establishing this species as one of the most 
important sources of fish-food. The work provided 
evidence of a negative nature on the deep-sea occur- 
rences of prawns. 

The large samples of very young flathead were of 
great assistance in wcrk on age-determination. I n  
general, they confirmed the results obtained from the 
otoliths. I n  particular, it mas possiblc to demonstrate 
that the otolith grows isometrically with the fish-length, 
at  least from a fish-length of 10 cm. This is apparently 
unique in otolith work, and, of course, greatly 
streng~hens the technique of back-calculations from the 
otolith rings. 

I n  the coming year, i t  is hoped to expand this work 
so that the coast is covered in each month. 

The ('failure" of a flatliead year-group, suggested 
in last year's annual report, is very evident in the 
length-frequency data of this year: these show under- 
sized flathead of 25-30 cm. in approximately equal 
numbers with the 30-33 cm. and 35-40 cm. size groups; 
normally the length-frequency polygons reach a sharp 
peak about 35 em., and the 25-30 cm. fish are barely 
represented. 

From the C.R.T.S. vessel A. R. McCultoch some pre- 
liminary work has been done on the problem of mesh- 
size in the codend in  relation to escapement of the 
smaller fish sizes. 

( i i)  Australian Salmon.-(a) Racintion-A most 
important development has been the discovery of two 
genetic~lly distinct races in eastern Australia, the one 
possessing gillralrer counts of 25-29, and the other of 
34-38; a total of 315 specimens has been examined so 
far, and all belong to one or the other. The adult 
salmon of New South Wales ( a d  probably those of 
Gippsland) and the 6ngerling-length fry of Tasmania 
belong to the latter race: finqerlings and young salmon 
up to 20 cm. from Port Phillip belong to the former. 
Young salnlon up to 20 em. in Gippsland Lakes are 



apparently mixed. Western Australian salmon (young 
and adult) belong to the former race. 

This establishes one fact-that the Xew South Wales 
, salmon are virtually independent of the Western Bus- 

tralian stock. This had bcen suspected, as the growth- 
rates are very different, but not proved, and in view 
of reports of salmon shoals from much of the coast 
of the Great Australian Bight it might well have been 
disputed. I t  was quite unsuspected that there were two 
races in eastern Australia. 

( b )  l7ag.ging.--The problem of tagging salmon has 
received further attention. ITrevious work had all been 
with the earclip tag which was known to come off. A 
thousand salmon at Lakes Entrance were tagged 
in January, 1948, using four types ol tag. Returns from 
this experiment had ceased to come in by June, 1948, 
aud the four types give the following percentage 
relurns: 2.5, 3.5, 3.7, and 7.3. The lowest return mas 
for the earclip type, and the highest for the Yetersen 
tag fixed through the dorsal moikty of the hypural bone. 
This result should have been even more clear-cut, for 
it was found that the latter tags had not been adequately 
wired up and were corning off; this probably accounts 
for the absence of returns after April. A further 450 
fish were therefore tagged at Yambula (New South 
Walcs) in May, using the Petereen tag only, as a final 
preliminary brfcre embarkin5 on a planned tagging 
programme. Heturns are coming in satisfactorily 
from this latter experiment. 

The Lakes Entrsnce returns were from 40 miles west 
to 20 miles east of Lakes Entrance until late in April, 
when one came in from Twofold Bay and one from 
Moruya (New South Wales). The two previons salmon 
tagging experiments in  the east had yielded 6.3 and 3.2 
per cent. recoveries. 

(c) Biology.--Routine sampling of the Victorian 
salmon catch has largely broken down as a result of 
conditions at Melbourne Fish Market. However, 
biological sampling is be'ng done a t  Narooma Fish 
Cannery, and in the Sydney Market. I n  the coming 
year i t  is hoped to get sampling done at  the new 
cannery a t  Cattle Bny, Eden, which occasionally draws 
supplies of salmon from as far  south as Lakes Entrance. 

A large collection of ~cales  made intermittently 
s h e  1938 lias been read. The results will be worked 
up in the coming year along with the collections of 
length measnrements. I t  can be said that the salmon 
scale is good for age-determination. 

(d) TBesf~rn Australia.-During the year there has 
been considerable expans'on in the catch of salmon 
in  Western Anstralia. Eeturns show 1,636,194 lb. 
taken in  the Albany area during March, and 652,407 
Ib. in the Bunbury area during May. Considerable 
quantities were taken in other months in these and 
other areas. The fish is assuming a prom'nent role in 
the Western Australian fisheries, and will be given a 
more prominent place in the Division's biological pro- 
gramme in future. Ment'on is made below of an 
aerial survey planned primarily to observe the distri- 
bution of salmon shoals on the beaches. Such a method 
of survey is most suitable for this purpose, given good 
weather conditions, and it is hoped to make a further 
survey at  another season of the year to obtain eom- 
parable data. A canning firm at Albany has recently 
purchased an aeroplane and engaged a pilot to facilitate 
watching the movements of salmon shoals. 

(iii) Xchool Shark (Notogaleus rhinophanes).- 
There are indications that school sharks are being 
over fished. Fishermen now have to go further afield 
and use more gear than formerly to maintain the 
Victorian and Tasmanian catch at approximately 
2,000,000 pounds (flesh weight) annually. The flesh 
is @old on the fresh fish market as "flalre ", and the 
liver is processed for its relatively high potency vitamin 
A oil. This oil averages 18,000 I.U. vitamin A per 

gram and is the chief Australian source of high potency 
fish liver oil. Accordingly i t  has become necessary to 
itscerta,n the life cycle of the school shark in order that 
~ ~ ~ c a s u r e s  can be introduced to give the most effective 
protection for maintenance of the stock of these sharks. 

Female sharks under 4 ft. 6 in. in  length are sexually 
inunature and should be conserved. I t  is estimated 
that these fish are then about 5-6 years old. Generally, 
a sexually mature female gives birth to about 36 
young averaging about 13 inches in  length. During 
spring, pregnant females make a spawning migration 
shorewards into shallow bays and inlets, where they 
give birth to their young before returning to deep 
water. Areas such as I'ittwater, Blackman's Bay 
(i!unalley), Port  Sorell, and the Hunter Island area 
(Tasmania), and Corner Inlet and Westernport (Vic- 
toria) are known to be nursery grounds for young 
sharlrs, whereas Port  Phillip (Victoria) is essentially 
a nursery for second year sharks. At the end of the.r 
serond year these sharks apparently move out into 
the deeper waters of Bass Strait. This recruitment 
for the offshore stock therefore proceeds from the 
in,-:lore nursery groucds. 

(iv) Tuna.-Trolling from Warreen during cruises 
off the south-west coast in  the past year has not revealed 
the ~onthern bluefin (Thunnus maccoyii) to be present 
in quantities equivalent to those occurring In the 
coastal waters of the eastern States. I t  has been 
demonstrated that a smaller size (1&4 lb.) than in 
%he cast is to be caught near the coast. The important 
size group of the New South Wales spring fishery 
(averaging 17 and 25 Ib.) lias not been located in any 
strength, nor have large spawning adults, such as are 
known to enter King George Sound in summer, been 
found. Comparatively few of these large ind viduals 
were reported this season, but at  least one school of 
250-300 fish entered Albany Harbour in  December, 
1947. 

Warreen took considerable catches (best more than 
500 lb. in three hours) of the Oriental bonito (Sarda 
orientalis) 'on occasions by trolling and demonstrated 
that the range of distribution of this species extends 
to the region of Bremer Bay. - 

An exper'rnent to test the possible use of the intro- 
duced Garnbusia, afinis was made by Warreen. The 
f i ~ h  survived tolerably well, and when thrown over- 
board behaved in a manner which suggested that they 
may be useful as live-bait for tuna pole fishing. 

(v)  Pilchards and Anc1zovies.-A paper on the 
growth rate and general life-history of the pilchard 
in New South Wales is in the pre,s. Further studies 
on the pilchard, in this and other areas of Australia, 
are (being undertaken. A forecast was made, several 
months in advance, that the 1947 winter would be a 
poor season for pilchards in  southern New South 
Wales, a ~ d  this was confirmed. Probably much more 
conld he done in the way of such forecasting if i t  
is ever warranted by the emergence of a significant 
fishery. Samples of winter pilchards from Western 
Aubt~alia have been analysed, but the oil content is 
not h'gh enough for commercial reduction. I t  has 
now heen shown, for many parts of Australia, that this 
species has always relatively little oil at  the season 
of maximum abundance, because this season (though i t  
differs from region to region) is always the spawning 
period. 

A study of the growth rate and life history of the 
anchovy is almost complete. Th's is predominantly 
a bay or estuarine species but the older fish move out 
to sea in  the winter, at  least in Victoria and Tasmania. 
The growth rate is much less than that of the related 
anchovy of Europe. I t  is now obviou3 that these fish 
occur :n very large concentrations in  Port  Phillip Bay 
in s%allom waters, and local fishermen have been making 
regular catches of several tons each with beach seines. 



The demand, however, is very limited, and the Vivision 
is attempting to interest canners and other trade 
operatives. The fish could be used for straight canning, 
fish p ~ s t e ,  or tuna live-bait. 

(vA) Ihsllianian Whifcbait.-The 1947 catch was a 
record at  about 1,100,000 lb., but there are still no 
unmistakable signs of decline in the abundance of 
fi.11. The biological research is practically complete 
and future work will consist merely of a careful 
watching of catch and fishing effort levels. I t  has 
been confirmed that the fish are only one year old when 
they spann and die. Those of the southern rivers are 
defin'tcly distinct in many ways from the fish of the 
northern streams, but there is no evidence of minor 
population groupings in either of these main stocks. 

(vii) Barracouta.-A report on the Division's 
previol~s work on this species is  in preparat'on. This 
work indicates the probable situation as to local 
populations, growth-rate, the seasonal condition cycle, 
g ~ ~ i i : > ~ a l  life history research, and the condition of the 
stocks. However, all this will requ re confirmation in 
thc future. A large programme of field ~ o r k  is planned 
to itcgin shortly, utilizing tlie research vessel Limwenee, 
which is being chartered from the Tasmanian Govern- 
ment. I t  i.i now generally recognized that this fish 

- has the g rc~ tes t  potential for future exploitation of 
any spec ea being fished in Australia. Large quantities 
are being canned for export. However, barracouta 
has prohably a more lasting future in the trade as 
a table fish for local consumption, especially in view 
of the proven or suspected depletion of many of the 
stoclrs of " tablc " specie&. There is a prejudice against 
it in ninny quarters which requires to be met with a 
strong advertis'ng campaign. 

(ri i i)  ~llirllet (Westcm Australi~z).-Of a total 
4,873 figh tagged in Western Australian estuaries 
during the year, 4,368 were sea mullet (Ilfugil dobula), 
and of the latter 41 \\-ere recaptured, all in the same 
estuary in which they were tagged. One mullet which 
was at liberty for 365 days showed a grolvth of 3 in., 
which is 'n close agreement with that previously esti- 
mated for the third year's growth as calculated from 
scales. 

Market sampling of mullet taken in the three 
important western estuaries shows 97 per cent. to ha 
t ~ o  years old, at  which age they have not spawned. 
Corrrsponding figures for South Coast mullet and 
mullet from the Geraldton, Abrolhos and Shark Bay 
regions are SO and 50 per cent. respectively. The 
developing Shark Day fishery actually yields only 30 
per cent. of the 2-year class. Although there the 
northern mullet (1Cfoolqardia pz~ra) is taken in mid 
and late summer, Ilfugil dob~lla remains the dominant 
species in the catch. 

An interesting development along the South Coast is 
the neglect of mullet and other estuarine fisheries for 
the intensifying fishery on salmon. 

( i s )  Black Brcnm.-Further tagging tests, using the 
opercular type tag, were carried out during thc latter 
hnlf of 1947, including 700 releases in  South Queens- 
land estuaries, bringing the total to 3,600 on the east 
coast. The total returns of these tags since the pro- 
gramme was begun in 1945 is only 22 or 0.6 per cent. 
Siich small returns h a w  indicated the unsuitability of 
the tag which appears to be lost easily. A new series of 
tests hss begun utilizing the Petersen disc tag fastened 
through the flesh of the back. During 1948, 717 have 
been released in Queensland and New South Ta les  
with a return of 13 or 1.8 per cent. within t ~ o  months. 
Tagging has now shown movement of bream from one 
estuary to another. I n  most cases brcam have not 
moved from the estuary in which they were tagged. 

(x) Schnapper, Snnd Whiting, Blackfish, Tailer, 
GnrfisF,.-Biology of these fish is :lorn b e i l ; ~  studied. 
Marlret measurements have been carried oat throughout 

the year and other data have been accumulated in the 
field. Study of eggs, larvae, young, and spawning 
habits has received greatest attention. 

(xi) Trout (Freshu~ater).-The growth rate of trout 
under natural and hatchery conditions is being studied 
on marked fish in Tasmanian waters. Preliminary 
vrork on selective breeding has been carried out, and 
this work is being extended. 

Cultu,~e.-A study is being made on the hydrological 
and biological changes which result from the addition 
of :~rtificial fertilizers to ponds and lakes under Aus- 
tralian conditions. 

4. SIIELLPISII INVESTIQATIONS. 
( i )  Crayfish-lTre.siern Australia.-During the year 

the 1947 marking programme was completed. 4,936 
crayfish ( P a ~ ~ z ~ l i n ~ s  longipes) were nlarlied in popula- 
tion tests, and 544 (11 per cent.) recovered. To study 
migration, a further 2,056 were marked; 238 (11.5 
per cent.) were recovered, showing a range of move- 
ment between 2 and 30 miles. 3,731 immature crayfish 
were also marked and liberated in an area where they 
would be free from capture during 1947. Two of them 
were recovered in April, 1948 ; they were then mature 
and thcir carapace lengths showed increments of 0.7 
inch and 1.1 inches in nine months. 

Examination of the carapace length frequencies of 
about 18,000 crayfish from the Abrolhos Islands indi- 
cates that three age groups are being fished. These 
groups have been identified provisionally as being the 
second, third, and fourth years aftcr the moult into 
the adult facics, Maturity js considered to occur during 
the late second and early third year. A continuous 
fishing test was carried out in the Southern Group, 
Ahrolhos Islands, to determine the rate and nature of 
the replacenlent of crayfish in a typical shallow watcr 
area. This indicated that the crayfish taken during 
the season come from three main sources, the accumula- 
tion during the closed season, local migration from 
adjacent areas and, towards the rnd of the season, a 
large-scale migration from deep waters to shallow 
groands. The catch made during the period of this 
expcrjment shcwed a total population of 65 per acre, 
of n~l~icll  57 were of marhctnb!~ size. 

-4 similar experiment desisned to investigate the 
proeressive mow-ement from deep to sh~llom grounds 
anrl  tit^^ rate of growth durir;g the season is in progress 
and is rroceeding satisfactorily. 

Sample measurements of carapace lenqths in  the 
Abrolhos commercial catch made during 1947 indicated 
a progressive decrease of the modal class towards the 
minimum legal carapace length of 22 inches. These 
measurements, resumed in  1948, showed the season 
opening with a lower modal class than at  the opening 
of the 1947 season. The unit catch for the early 
part of the 3048 season was also lower than for the 
corresponding period of 1947. 

Estimates of the total crayfish population of the 
Abrolhos fishing grounds (carapace length 22 inches 
and over) lie between 1,300,000 and 2,000,000 crayfish; 
400,000 to 700,000 of these would be in the smallest 
Icngth croup of 23 inches. Flesh weight tests indicate 
this to be an uneconomic size, the highest proportion of 
flesh weight to total weight occurring at  carapace 
lcngths of 3-49 inches. 

A ni~niber of newly moulted females were measured 
and examined in both the Abrolhos and Rottnest areas. 
A t  the Abrolhos, 670 females with carapace lengths 
between 2.4 and 3.1 inches were mature but virgin; 
80 per cent. of these were ahove the legal minim~xm 
.size. The corresponding size ranpe in the cooler 
no t tnwt  Tsland waters mas 2.5 to  3.5 inches, 90 per 
cent, h ~ i ~ g  above the legal minimum size. 



The general indication from the work of the past 
two years is that owing to the extensive larval distribu- 
tion therc is no danger of permanent depletiop of the 
pre5ent fishing grounds as the fishery operates at  
present, but some grounds may be temporarily over- 
fished. 

Attention has been given to the skin disease known 
by the fishermen as " crayfish poisoning ". The chief 
causative organism is Erysipelothrix rhysiopathiae, 
and the infection is a minor erysipeloid, although 
t ~ p i c a l  streptococcal and stapliylococcal infections 
occur. Methods of prevention and treatment have 
been developed. 

A general report on the marine crayfishes of Western 
Auqtralia 112s been prepared, and a detailed analysis 
is being made of the results of the field measurements 
and experiments. 

Tasmania.-Studies were confined to ascertaining 
the period during which the phyllosoma larvae of 
the conlmon crayfish (Jasus lalandii) inhabit the upper 
surface strata of the sea. They first ,appear in the 
plankton abont October, and remain until January 
when, since they can no longer he caught in the plankton 
hauls, they apparently descend from the surface. 

( i i )  Scallops.-The predicted decline of the Tas- 
maninn scdlop fishery (the decline was predict~d for 
either 1947 or 1948) did not occur in 1947, which saw 
a record total catch of 433 tons of meats, but a catch- 
per-dredge only very slightly higher than the previous 
year, and still far below the pre-war level. Early 
reports suggest that the catch of scallops this year 
is very poor indeed. Further a~lalysis of the lenqth- 
f1-equency data obtained since 1944 conrims the belief 
that there has been no widespread effective survival 
of spat for perhaps fi~ie or six years, or even longrr. 
The length-frequency data show a steady growth in 
size by the stocks of scallops on the main beds, with 
no indication of young scallops entering the fishable 
stock. Growth in these mature scallops is of the order 
of 3-5 mm. a year, which agrees with the age- 
determination from the rings on the shells. These 
age-rings also indicate an average ace on the Main 
Channel (No. 8 )  bed of 12 years. Since 1944 there 
has also been a complete failure by both fisharmen and 
research workers to find young scallops in any 
numbers-though the presence of " nursery beds " was 
formerly a well-recognized feature. It is tempting 
to suggest that an environmental chanye is causinz a 
prolonged failure of spat which may suspend the 
Gshery for this species ( i t  is to be noted that this 
species has been very abundant only since 1937); 
in this event, restriction of the fishery is no solution 
to the problem. 

No fresh tagqing has been undertaken this year. I t  
had been hoped to obtain an estimate of the population 
reduction by fish'ng from this work, but this appears 
to have failed f ~ r  two chief reasons: the unrdiability 
of tag returns, both as regards actually recovering all 
the tagged shells from the fi-hermen, and unreliability 
in respect of date of capture; also the difficulty in 
determining where to sow the tagged scallops, since 
the fislillery is almpys highly localized even within the 
one area, and sliifts from season to season and within 
the one season. As far  as they go the returns indicate 
an average annual recapture of '7-8 per cent. o w r  
the whole of the Main Channel (No. 8) bed, rising 
to 15 and 20 per cent. in places. On one small bed 
nearly 50 per cent. were recaptured in the first season. 

More time will in future be devoted to the life history 
of the scallop, e~pecially the emission and development 
of sp~lt, and its settlinq. Work has already been begun 
along this line. During the past year further d ving 
operations were conducted. I n  all, fifteen separate 
descents in depths to 9 fathoms were made on seven 

different scallop beds in the D'Entreoastesux Channel 
(Tasmania). Considerable inforaation vas  obtained 
on the ecology of the scallop in it., natural habitat. 

The drift bottle programme, inst tuted in 1916 ta 
study the water currents i c  the Channel, n.as com- 
pleted in 1948. I n  all, 1,350 bottles were released, 
40 per cent. of which have so far  been ret~irned. There 
apptam little if any basis for the claim put forward 
that the Nortliern Channel scallop beds were depleted 
because the larval scallops were being carried down 
the Channel to form the large beds in the Gordon area. 
The reason for depletion was most probably due to 
overfiching. The Gordon area beds supported 90 per 
cent. of the scallop fishing industry 'n 1947. However, 
the 111ain centre of this ycar's scalloping operations has 
again shifted further south, since i t  proved to be 
unrconomical to work last year's areas. 

Roiltine sampling, and planktological and hydro- 
logical work associated with the fishery nTere continued. 

(iii) Oysters.-(a) Pocific Oyster ( Ostrea gigas) .- 
A total of 54 cmes of the spat of this oyster were intro- 
dnccd from Japan, partly to Ta,cmania and partly 
to south Western Australian waters. They were trans- 
ported by sea, and owing to delay at  the point of 
shipping were four weeks en route. The cases, each of 
4 cubic feet capacity, were kept thoroughly wet during 
the voyage, and were maintained fit a temperature of 
50' F. mhile passing through the tropics. There was 
naturally considerable mortality among the spat before 
they were laid out at  their dcstinations, but at  Pitt- 
water, Tasmania, theri. is a sufficiently large quantity 
of surviving spat to test out the sulbsequent rate of 
growth, which so far has been very rapid indeed, and 
it is hoped, w'll determine whether the oyfiter will 
spawn. Further mortality has, however, occurred a t  
the Vestern Australian site of the experiment (Oyster 
ITarho~xr), this being canseil chiefly by a thiclr growth 
of algae which died off and tended to smother the 
oysters, which algo became heavily encrusted by 
barnacles and ascidians. 

( b )  Ostrea angas&--Whilst Western Australian 
estuaries were being examined to astimate their possible 
use for Pacific oyster culture, the surviving distribution 
of this native mud-oyster has been mapped. Several 
specimens of an oyster not yet irlent~fied, but which may 
be an environmental form of 0. angasi, have been 
dredged from Warreen i n  Icing George Sound. 

(iv) Pearl-Shell ancl Pearl Cz1fure.-Preparations 
have been made to carry out work on the biology and 
distribution of the pearl op te r  in connexion with 
pearl-shell and pearl culture studies in  the Torres 
Strait. This work will commence in the latter half 
of 1948. 

5. HYDROLOQY. 
(i)  Oceanic Investigafions.-(a) South-east sector. 

-Durir;g 1947-48 the evaluation of seasonal cycles of 
hydrological conditions in the onshore waters of this 
sector was continued, and 50 m. stations off Port  
Stephens, Botnny Heads, Port Flacking, Ulladulla, 
Eden and Naria Island were sampled at  monthly 
:ntervals. From the results to date a number of con- 
clusions can be drawn. 
h definite bimodal seasonal cycle of organic produc- 

tion is common to all the onshore waters in this sector. 
A pronounced vernal and a late suxnmer rise in organic 
production appear to be the counterparts of similar 
p~oduction peaks in north European waters. Average 
level of organic production, however, except perhaps 
' n  the southern limits of the sector, is much lower 
than that ~ ~ w v a i l i n g  in  north Enropean waters. 

( b )  South-We.st Sector.-The evaluation of the 
seasonal cycles of hydrological conditions in the onshore 
waters of this sector ha? been continued during 3 947-48 
by sampling at frequent intervals off Oeraldton, 



Fremantle, and Albany. I n  contrast wyth conditionis 
on the eastern Australian coast, no seasonal cycle ?f 
organic production appears to be evident, and it 1s 
probable that such organic ~roduction as does occur 
is confined to the lower bounding layer between the 
water and bottom substrate. The continued absence 
of key nutrient elements in  the upper layers of water 
must exert a limiting egect on phytoplankton gron~th. 

I n  order to supplement and ~ossibly  explain some 
of the anomalous production features of these onshore 
waters, F.R.V. Warreen has completed two 100-mile 
traverses off Rottne3t Island and one 100-m:le traverse 
off Albany during 1947-45. From these results i t  is 
apparent that nutrient levels in the surface layers, 
and nutrient reserves in  the deep water layers, arc 
lower than those prcvailii~g i n  similar situations in 
the eastern Australian area. Th's fact, combined with 
the isolation of the onshore waters by the relatively 
wide and shallow shelf, affords an explanation of 
production anomalies in these waters and will serve as 
a working hypothesis for continued work on produc- 
tivity in the south-west sector. 

(c) North-East Sector.-In June, 1948, a 100 m. 
station off Port Moresby was sampled and wiI1 be con- 
tinued at  monthly intervals by an arrangement with the 
local Uepartment of Agriculture, Stock and Fisheries. 
The material thus collected will be air-freighted to 
Cronulla for analysis and will provide data for the 
evaluation of the seasonal cycle in  this area. 

(i i)  Estuarine Investigations. - (a)  South-East 
Sector.-The estuarine hydrological work in this area 
has been directed towards an understanding of the 
ecological and productivity aspects of the estuarine 
environments. 

On the ecological side the influence of rapid changes 
or conflicts in the chlorinity, under the influence of 
run off, tidal movement, and marine penetrat on, has 
been extensively studied. An eqtuarine system in which 
these influences are in  hypothetical equilibrium has 
been postulated and a clas~ific.ation based on the con- 
formity of the principal estuarine systems in this sector 
to this equilibrium has been attempted. 

On the product:vity aspect, the investigations havc 
beconlc focused .on the relationship between the mud 
substrate and the overlying water column in various 
ecological zones of the estuary. An extensive analysis 
of a large number of bottom muds from the principal 
estuarine systems in this area has been carried out 
in 1947-48. 

I n  order to assess the suitability of the Pacific oyster 
introduced into Tasmania, monthly sampling of water 
and bottom mud from the Pittwater area of the 
Der~vent River system has been commenced. 

A repetition of overseas pond culture work has been 
commenced in Lake Dobson in Panna Dam. 

( h )  South-West Sector.-The principal estuarine 
systems of this sector have been extenqively sampled 
since 1946 in order to provide data for their comparison 
with estuarine systems of the eastern Australian area. 
The comparatively shallow volume and absence of 
tidal penetration and mixing in  the south-west estuarine 
systems have contributed in large measure to the 
hydrological differences between them and those in 
eastern Australia. 

Almost complete isolation of bottom waters in  late 
spring in certain south-west estuaries leads to their 
rapid deoxygenation. This condition seems to persist 
during the summer period, and, in combination with 
absolute cessation of summer run-off renders the upper 
waters of these estuarine systems ecologically hazardous 
during the summer period. The onset of winter rains 
leads to an almost complete freshwater scouring and 
domination of the system. Ecologically, therefore, 
these south-west systems appear to be very unstable 

and environmentally poor, thus inhibiting the per- 
manent establishment, except in  restricted areas, of 
the plankton and fauna and flora associated with the 
typical Bastern Australian estuarine system.. 

(iii) Oyster i7ydrology.-(a) Hud 3nrzchment.- 
At Shell Point and Woolooware Bay tests have been 
made on a semi-commercial scale of the results of the 
addition of fertilizers to the mud substrate; the effects 
on the metabolism of the mud, and on the growth of 
oysters in the enriched area, have been studie,d. This 
work has involved the monthly collection, a t  surface 
and subsurface levels, of mud samples for analysis; 
and of oysters taken from ten stations within the area 
for the purpose of weight and growth measurement. 
A statistical examination of these data will be carried 
out towards the end of 1948. 

( b )  Winfer Mortality.-The 1947 winter results 
were inconclusive because of the mildness of the winter 
scason, and a repetition of the 1947 programme is now 
in progress. By holding oysters at  low temperatures in 
air and in seawater in a refrigerator, it has been 
conclusively demonstrated that sustained low tempera- 
tures, especially in seawater, are lethal to oysters. 

6. PLANKTON INVESTIGATIONS. 
Plankton collections made from Warreen. in  Western 

Australian waters have shown considerable resemblance 
to those hitherto made in eastern Australian waters 
in that they consist of tropics!! and subtropical 
organisms. 

A paper on the net-plankton volumes of the Cronulla 
plankton 1943-44 and the B.A.N.Z.A. Research Expedi- 
tion 1939-31 was published. A paper on the results 
of the plankton investigations at  the Cronulla onshore 
station 1043-46 was   re pared and submitted for publica- 
tion. The results of the work showed that sampling 
a i t h  the Discovery net 70 indicated only one diatom 
maximum as occurring during each of the years 1913 
and 1944, at  a time when falling water temperatures 
had brought some degree of homogeneity to the water 
mnss. They further indicated that the time of 
appearance of maximum diatom development, the 
duration of the subsecluent period of crustacean develop- 
ment, and the onset, duration, and intensity of the salp 
invasion might be expected to vary widely with a 
consequent effect on the general char~cteristics of the 
larval and, later, the adult fish populations of the area. 

I t  was found that h7yctiphanes ausfrnlis breeds in the 
Cronulla area, that Nematoscelis ddificilis, Thysanoessa 
gregnria, and Evadne nordmanni are indicative of slope 
water, while El~phausia recur7:n and Carolinia unciniata 
are indicators of ocean waters. 

The distribution of certain species of plankton 
copepods is being studied. 

Sorting of eggs, larvae, and post-larvae from the 
Warreen plankton collections made in eastern Australia 
during 1935-42 has been almost completed. Material is 
now organized into families and major genera ready 
for detailed identification and description. Collections 
from estuaries have also been sorted into families .and 
species. The M~xrilidar-Pseudomngilidae-Ath~rinidae 
and the Gobiidae-Tleotridae are in part de.~cribed and 
fignred ready for publication. Further collections of 
egg.q and larvae have been niarle by Warreen in Western 
Australia end other material obtained from off-shore 
and estuarine stations on the east coast. 

7. AERIAL WORK. 
A flight, planned for the sole purpose of observing 

salmon shoals on beaches between Fremantle and 
Ri~cla, was made between April 19 and 29, using a 
chartered Avro-Anson plane. Most of this long stretch 
of coast was traversed twice and all salmon shoals 
ohqerved were plotted. Incidental to this, shoals of 
pelagic fish, considered to be pilchard with possibly 
some mackerel shoals, were seen at various places from 



Point Nuyts eastwards to Israelite Bay. Notable 
concentrations occurred in King George Sound, " about 
20 shoals; " off the 12 and 13 mi!c beaches, Hopstoun, 
"very many shoals;" and off Starvation Boat Har- 
bour, where, it was estimated, possibly 250 shoals were 
seen. 

(i) Bream.-A paper dealing with taxonomy and 
systematic position of Ch~ysoplzrys cuvieri Day has 
been accepted for publication in American Journal 
Copeia. A full revision of the Australian silver breams 
has been accepted for publication in Mem. Q'land. 
Jiuseum. 

(ii) illackere1.-A paper dealing with the idelntity, 
distribution, and systematic position of the rare fidh 
Lepidocybium fluvobrzinneum has been submitted for 
publication. An annotated bibliography of Spanish 
mackerel, for publication at  a later date, has been 
revised and brought up to date from 1941. 

(iii) Deep-sea Fish.-Taxonomic work has begun 
on the deep-sea fishes collected by TYarreen during 
1938-1942. Attention has been directed to families 
Myctophidae, Sternoptychidae, and Gonostomidae. 
Myctophidae are represented by seven genera a ~ d  many 
species, several of which are probably new. A world 
species index to this family has been prepared. 

(iv) Cobiidae.-A new group of minute transparent 
gohiioid fish has been discovered in estuaries of southern 
Queensland and New South Walcs. A paper is in the 
course of preparation dealing with description of one 
new genus and fonr new species of the Sicydiaphiinae 
section of the family Gobiidae. No minute transparent 
gobies have hitherto been recorded from Australia. 
Supplementary collections for the characterization of 
the species were obtained in April-May. 

(v) Index of AvstmTian Fishes.-Considerable pm- 
gress has been made in the compilatic~l of a compre- 
hensive card index of Australian fishes. This index 
combines references from old and recent works. 

(vi) Sentv~eds.-Taxonomic studies were continued 
on seamecds from new areas, members of the agariferous 
Qelidium-Pferoclndia group being included. These 
records are being studied in a series of papers. Identi- 
fications of various marine algae have been made for 
the agar manufacturing firms, and at times, for various 
institutions. 

9. MUTTONBIRDS. 
Field work, commenced in  1947 in the Furneaux 

Group, Bass Stra't, at  the request of the Tasmanian 
Go~~ernment, has heen extended and a small temporary 
field station has been established at  Fisher Island, a 
three-acre islet, off Lady Barron, Flinders Idand. Here 
an endeavour mill be made to band the entire popula- 
t i m  of about 200 pairs of muttonbirds inhabiting the 
islaad, to obtain information on longevity, homing, 
inter-iqland wandering, and to gain other basic 
biological data. 

During the commercial birding season in  1948, a 
total of 1847 young birds was banded prior to the 
opening of the season to ascerta'n the intensity of the 
birding operations and the degree of escapement of 
the young. The results were on the whole consistent 
with those obtained in the previous season when about 
one-third of the number of young were banded. They 
indicate that, in the well-worked islands of Franklin 
Sound (Great Dog, Little Dog, and Little Green 
Islands) between 50 and 60 per cent. of young birds 
are captured dur ng commercial operations, while in 
the less intemively worked Babel Island, the number 
caught is only about one-third of the annual crop and, 
in Chappel Island, only aibout one-sixth. 

Plot censuses were made a t  various portions of 
the rookeries to gather data for population densities 
and to assess the effects of grazing on parts of the 
islands. 

The mortality counts carried out over the past several 
years at  Cronulla Beach, New South Wales, for corre- 
lations with pelag c fish (mainly tuna) abundance, 
have been continiled. Again a comparatively low 
mortality was recorded. I n  the past several years, 
there has been nothing approaching the high degree of 
mortality encountered in  the year 1941-42. 

10. OTHER INVESTIQATION~. 
(i) ~~icrobioZogy.-(a) Bacteriology-Studies are 

being made in south-eastern Austral an waters on the 
bacterial content of seawater, estuarine muds, and of 
suhn~ergcd surfaces. I t  has been found that bacteria 
do not play as large a part in  the primary foulillg 
films as they are stated to do in other parts of the 
world. Gram-positive organisms of the genus 
Corynebactcrium appear to be much more numerous 
than they are elsewhere in a marine environment. A 
paper hes  been written on the class fication of bacteria 
at the request of Ghronica Botanica. 

( b )  Diatoms.-A study of Australian diatoms, 
especially those associated with fouling, has provided 
a large nuniber of new records of genera and species. 
Feeding experiments with oysters have shown that 
diatoms and starch give a better substrate for growth 
than do flagellates or ciliates w th or without starch. 
The starch provides a substrate for bacteria. The 
object of this work is to study the possibility of feeding 
oysters, and of inducing spawning. 

(ii) Fouling by Marine Growths.-Studies on the 
foi~ling of submerged surfaces in south-eastern Aus- 
tralia have continued for over a year. The role of 
bacteria has been referred to above. Gross fouling 
depends on the nature of the growth, the succession of 
organisms as well as their nature being found to vary 
with locality and season. Account will require to be 
taken of theee facts in the evaluation of the effectiveness 
of anti-fouling paints. 

( i  i )  Agar.-Fresh beds of the seaweed Gracilaria 
were discovered and plotted in  Queensland in the 
Cairns district at  Matchem's Beach, San Remo, and 
the Barron River; and in Victoria at  Lake Victoria 
between Paynesville and Sale. 

The chief manufacturers of agar have modified their 
plant, in line w th advice from this Division. This has 
resulted in a great improvement in the quality of their 
product, which now compares more than favorably 
with imported agar, and in reduction of cost production. 

XI. METROLOGY. 
1. GENERAL. 

A pleasing feature of this year has been the readiness 
with which industry has approached the Division for 
advice and assistance in  the calllbration of equipment. 
The attention of senior staff has been directed to the 
preparations for carrying out the statutory functions 
that will follow the passage of the Weights and 
Meacnres Bill now under considerat on. 

The staff situation has not improved. Over the past 
year it has been found very difficult to engage any 
research staff of University graduate standing. 

D-xing the year disturbance due to building operd- 
tions necessitated evacuation of a large part of the 
Divis'on's laboratory accommodation. A new air con- 
ditioning system was installed and the ducting of 
the existing system rearranged. The new system, how- 
ever, is not yet functioning and all precision work on 
surveying tapes has had to be abandoned. Some months 
will elapse before work can resume. 



Drawings have been received and preliminary con- 
sideration given to the foundations of the new 1-metre 
comparator and the geodetic base. 

The Chief of the Division returned to the Laboratory 
in July after having visited national institut ons in 
Canada, United States of America, England, France, 
and Switzerland, as well as the leading instrument 
makers in England and Switzerland. As a result of 
this visit orders were placed for precision meaeur'ng 
equipment which will enable the Division to carry out 
its statutory obligation for the maintenance of Corn 
monwealth Standards of Measurement. 

During the year numerous visits have been received 
from repre~entat~ves of organizations and private firms 
as well as from members of other Divisions of the 
Council. I t  has not been possible for members of the 
Division to make as many industrial inspections as 
i t  would be desired, but i t  is hoped to rect fy  this 
position in the coming year. 

One phase of the services rendered to other Divisions 
has been the manufacture of scientific apparatus in the 
National Standards Laboratory workshop, through 
which there has been a considerable flow. 

A total of 347 Certificates, Xeports, and Statements 
of Examination of items of equipment for calibration 
were issued. 

With the exception of surveying tapes, measurements 
of length have continued to be based on end standards 
with some control by interferometry. Survey ng tape 
measurements have been based on a set of standard 
tapes calibrated a t  the National Physical Laboratory 
some years ago. Additional equipmeut is now being 
obtained. 

The equipment on order overseas will place the 
Dirision in  a more satisfactory posit'on with regard 
to the basis of all measurements of length. The items 
ordered include a universal 1-metre comparator which, 
besides enabling the maintenance of the I~ivision's 
line standards of length, will permit the accurate 
detei~mination of the coefficient of expansion of the 
various standards; and a geodctic base for the 
standardization of surveying tapes. These will be 
instillled in due course. 

With regard to end standards, the normal programme 
is proceeding, namely the rcgnlar comparison of 
Laboratory reference standards. 

During the past three years certa:n end standards 
were sent to the National Bureau of Standards, TJnited 
States of America, and the laboratories of the National 
Rcse~rch Council of Canada for measurement in terms 
of the standards of these laboratories. The values 
given by these institntions agreed with those obtained 
by the Divi~ion to r i t h ' n  two parts in a million. The 
standards were then sent to the National Physical 
Laboratory and during the year mere returned to the 
Division. The value: given by the National Physical 
Laboratory also agree with those of this Division to 
with n two parts in a million. 

These results indicate that the maintenance of length 
standards has been very satisfactory i n  view of the 
present facilities. 

As mentioned above, reference standards have been 
partly maintained by interferometry. -4 method has 
been developed for making photographic records of 
interference fringes obtained for the calibration of 
slip gauges. By the use of this technique i t  is expected 
to increase the ease and accuracy of measurement. 
Some anomalies, however, have been found among the 
results and further investigation is being made, A 

more compact interferameter has been built for the 
calibration of slip gauges. I t  is generally satisfactory, 
but slight modifications are required. 

Among the fnnctions of this section of the Division 
is the considerable advisory and calibration service 
which has been given to industrial and other organiza- 
tions. 

The espanding use of photogrammetry in the various 
States ha., made it necessary to set up equipment for 
the calibration of aircraft cameras. 

During the e~arlier part of the year several surveying 
tapes vere calibrated for various organizations. Some 
preliminary ivork has been completed for the design 
of eiluilxnent for the determination of coefficient of 
expan,?ion of short lengths of surveying tape. An 
investigation has been undertaken into the effect of 
friction on the length of a tape when used in  the 
field "on the flat ". Another investigation has been 
started to determine the accuracy with which thc 
temperature of a surveying tape can be measured under 
normal field conditions. The facilities for providing 
a calibration service to industry have continued to be 
improved. Improvements have been made to the exist- 
ing instruments for the measurement of gear elements, 
a new pantograph is under construction, and additional 
equipi~ent was ordered from overseas. About to be 
installed are an end measuring machine and a three- 
dimencional measuring machine which will enable a 
quicker and more accurate service to be given. 

A sub-committee of the British Medical Association 
has been considering the q u ~ l i t y  of blood counting 
apparatus and has sought assistance to examine and 
certify such apparatus. Equipment has been designed 
and conqtnlcted to enable this work to be done expedi- 
tionsly and accurately. 

Scveral projects have been undertaken in  support of 
the activities of other Divisions of the Council. Rulings 
and graticvles hare been produced and etched patterns 
have been made using the pantograph developed in this 
Division. 

A considerable amount of work has been done on 
i n t e g r ~ t i n ~  units which are to be incorporated in a 
differential analyser being developed by the Division 
of Electrotechnology. 

Investigation and research have been directed towards 
the solntion of various problems arising in the improve- 
ment of facilities and techniques associated with the 
rnrasurement of length, for example, the determination 
of standards of surface roughness and abrasive studies. 

Standards of surface roughness are required for the 
calibration of instruments used for the measurement of 
surface finish. The National Physical Laboratory has 
produced standards by etching rulings on glass. This 
techniclue has been developed and successful standards 
have been produced on various types of glass. Work 
has also been done on a surface finish standard based 
on a technique developed in the Division. It was found 
possible to produce a step on one face of a slip gauge, 
the two surfaces of the step being flat and parallel to 
slip gauge accuracy. The separation for surfaces of 
slip gauge size is well under control and the use of a 
ruling produced in this technique is very promising of 
development. A successful standard has been made 
having a depth of 50 micro-inches with rulings 0.007 
inch apart. 

I n  the field of screw measurement the increasing use 
of pipes and fittings to A.P.I. Standards has crcated a 
demand for a centre in A~istralia appro~ed  for the 
certification of master gauges used in the manufact~xre 
of such pipes and fittings. A survey has been made 
of methods of measnrement and steps talren to arrange 
for formal approval of the Division for this purpose. 

Investigations in the subjects of particle size deter- 
minations and abrasives have been continued. 



3. MEASUREMENT OF MASS AND ASBOCIATED 
QUAFTTITIES. 

The primary standard of mass, the platinum iridium 
lcilogramme No. 44, which was obtained through the 
Bureau Internationale de Poids et Mesures has not 
yet arrived in Australia, having been made available 
t9  the National Physical Laboratory for the decennial 
intercomparison of standards. 

Investigations into errors of balances and means for 
the i m p r o ~ e m e ~ t  of performance hare been continued 
and have been applied with satisfactory results to the 
balance ~ ~ h i c h   ill be used with the primary standard. 
,411 the bplnnces for the maintenance of standards hmave 
now been received. 
9 set of weights in nickel chrome and two weights in 

gold-plated bronze, have been received and are under 
observation prior to being put into service as n-orking 
standards. A set of stainless steel weights, presented to 
the Division by Le Service des Poids et Mesures, Paris, 
has been received. 

The investigation is continning into materials suit- 
able for the production of standards of mass. A number 
of experimental weights of stainless steel, nickel chrome, 
cupro-niclrel, and brass, are being kept under observa- 
tion. 

All the equipment used for volumetric standardiea- 
tions has been delivered and is functioning satisfac- 
torily. The Diviqion is now in a position to meet 
any demands which may be made in this field, The 
mnrnitude of volumetric error has been the subject of 
further study. 

An in-i-estigation has been completed into the dif- 
ference between the volume contained and the volume 
delivered by graduated measuring cylinders. For water 
the results show that the difference is of the same order 
as the tolerance on high-grade glassware. 

The Division has becn represented on the Laboratory 
Glassware Committee of the Standards Association of 
Australia and has taken nn active part in  the work of 
the Committee. 

There is a steadily increasing demand for accurate 
determinations of the densities of solids 'and liquids 
ar,d for the calibration of hydrometers. A hydrostatic 
balance and a temperature-controlled bath are being 
installed to meet this demand. 

Some diffici~lty was experienced in  obtaining con- 
sistent readings of sensitive hydrometers in distilled 
water. This was found to be due to minute traces of 
foreign material on the hydrometer stems, which 
rcdueed the surface t en~ion  of the water. This diffi- 
culty mas overcome by adding a trace of oleic acid to the 
water, so reducing the qurface tension to a low, collstant 
value. I n  the course of this work a method was 
developed for comparing rapidly the surface tensions 
of Iiqaids with an accuracy quite adcquate to permit 
the calculation of the corrections to sensitive hydro- 
meters. 

There has been a number of inquiries for calibration 
of aneroid type instnlments and special equipment is 
being designed and built for this work. 

4. APPLIED MEOHANICB. 
War-time experience in mechanical testing clearly 

established that much benefit is to be derived from the 
regular examination of testing machines and associated 
equipment. As a result of the demand made on this 
1,aborator-y for the calibration of testing machines, 
some mem1)ers of the staff are continuously engazed in  
tlle verifiration of t ~ s t i n g  machines and equipment. 

The Division is collaborating in the work of the 
N ~ t i o n a l  14ssociation of Testing Authorities which has 
rcccntlp been established under the aeqis of the Co~n- 
monvealth and State Governmen&. This has bralight 
about a change in  the nature of the demand made on 

the Laboratory. The change emphasizes the need for 
extension of the range of proving facilities and for 
equipment to verify the proving devices themselves. 

Attention has been given to the measurement of such 
quantities as pressure and angular speed involved in 
the examination of instruments such m pressure 
gauges and tachometers. Although pressure gauges 
are still accepted for examination o \~ ing  to the limited 
facilities in industry for such examination, greater 
attention has been called for in the velnification of 
pressure gauge testing devices. This i s  the object of 
an investigation at  present in  progress. 

To meet the need for the calibration of angular 
speed meaqurix  devices such as tachometers, per- 
manent equipment has been ~rov ided  for the calibra- 
tion of such instruments. 

Vibration studies have been continued and here 
again a change is noticeable. Previously the demand 
has been almost entirely for the measurement of vibra- 
tion and reference has been made in a previous report 
to a novel yet simple and robust form of vibration 
pick-up developed for sueh work. I t  is now felt thst  
the establishment of facilities for the calibration of 
vibrometers is even more important. 

Althongh attention has been mainly directed towards 
bhe measurement of force, pressure, angular speed, and 
vibration, assistance has been given in the (Ievising 
of techniqnes for special tests and the making of tests 
and n~easurements in circumstances whcrc facilities 
are not available outside the Laboratory. Three 
typical examples of such work are given below. 

A technique was devised for making diamond 
pyramid indentation tests to determine the hardness of 
ver.y small sterl halls. Measilremenk were made of a 
rotational speed approaching 200,000 revolutions per 
minute, the measurementi., being required as a guide in 
the development of a special-purpose centrifuge made 
in the Laboratory Worlishop. The ~n~fillod o f  stress 
analysis by photo-elasticity was employed to check the 
stress concentration in a loading shackle of unusual 
shape. 

XII. ELECTROTECHNOLOGY. 
1. CENEBAL. 

Coniiderable progress has becn made by the Division 
in establishing further elcetriral standards and extend- 
ing the scope of its measuring facilities. The more 
precise derivation of some of the standards, however, 
is still awaiting the completion of the air-conditioning 
installation. 

The Section dealing with dielectrics research is now 
well c.itablished. Ser-eral chemically pure hydrocar- 
bons and a number of polar compounds necesqary for 
the immediate programme of dielectrics reqearch have 
been manufactured. hleasurements taken to date 
indicate that this should prove to be a fertile field of 
investigation. 

The first nnits of the differential ana lper  for the 
Mathematical Instrument Section have been manu- 
factured and have given a very good account of 
themselves in performance tests. Arrangements are 
now being made for the manufacture of the remaining 
units. 

The Chief of the Division went abroad in March to 
spend approximately six months in England and 
America, principally to investigate modern trends in  
thc fields of dielectrics research and mathematical com- 
puting machines. 

2. DIRECT CURRERT. 
Equipment has been completed for the measurment 

of inwlation resistance by an electrometer method 
which extendl$ the upper limit to which resistance can 
be measured to 1017 o h m ,  



High-value precision resistance coils, constructed 
according to the usual methods, have been found to 
suffer from " dielectric absorption " in the insulation, 
the effect of which is to make the resistance value 
indefinite under normal conditions of measurement. 
This effect is heing investigated particularly with 
regard to the choice of insulation necessary to produce 
a coil of high stability with freedom from absorption 
effects. 

Temporary equipment has been completed for auto- 
matically controlling the sine wave alternator set at  any 
frequency within the range 80 to 60 cycle2 per second. 
Over a period of several minutes, a stability of better 
than 0.01 per cent. has been obtained. Experimental 
work on the control of alternator voltage has reached 
an advanced stage. 

Modification3 have been made to the electrostatic, 
voltmeter transfer instrument in  order to reduce its 
senqitivity to vibration and to ambient temperature 
changes. 

T l ~ e  construction of a null-indicating dynamometer- 
type transfer voltmeter has been completed. This 
instrument mill enable R.M.S. alternating voltage to 
be established i n  terra. of the D.C. standard by a 
method alternative to that provided by the electro- 
static voltmeter. Preliminary tests have shown agree- 
ment within 1 in l o 4  between the two instruments, 
but there is evidence of a definite discrepancy of this 
order. 

I n  the method adopted a t  the Laboratory for current 
transformer testing, highly current trans- 
formers are used as reference standard.; and, up to the 
present, it has been necessary to rely on standards 
laboratories abroad for the calibration of the standards. 
I n  an attempt to overcome the necessity of sending the 
standards abroad periodically, v i th  conseqlient long 
periods out of service, attention has been given to the 
development of a new method of calibrating the 
standard transformers, using simple pad ines?en:ive 
auxiliary equipment. Promising results have been 
obtained in preliminary tests of the method. 

E q ~ ~ i p m e n t  for voltage transformer testing is still 
being developed, although the principle of the method 
adopted has been thoroughly tected. I n  this method 
the ratio of the trancformer is found in terms of the 
ratio of two capacitors. A great deal of the TI-ork has 
been in connesion with the development of a suitable 
precise capacitor for high voltage use. The im~nediate 
intention is to set up equipment capable of testing 
transformers with primary voltages up to 132 kV. 

4. Aunro FREQUENCY. 
With the air-conditioning plant not yet in opera- 

tion, little of the precise work necessary for the deriva- 
tion of standards of capacitance and indurtance has 
been attempted. However, sufficient intercomparisone 
of standards have been made to enable this Section to 
meet al! denlands on it for precision measurements. 

A wide variety of impedance measurements at fre- 
quencies ranging from 50 c/s to 50 Mc/s have been 
made. The majority were to determine dielectric pro- 
perties for the Materials Section. To extend the fre- 
quency range to 100 Uc/s and to  facilitate these 
measilrements, a special test instrument for dielectric 
measurements is being developed. 

I n  cullaboration with the Division of Plant Industry, 
a considerable number of measurements have been made 
of the equivalent impedance of potatoes with and 
without virus infection. I t  was hoped to establi.c<h an 
electrical method for the rapid selection of seed 
potatoes. SuEcient discrimination has been obtained 
to warrant further work. To enable rapid meaqnre- 
ments to be obtained on a large number of samples, 
the design of direct-reading impedance motors is being 

investigated. A prototype of one method involving 
manual balance for magnitude and phase has been 
completed. Another type, in which impedance and 
phase are read directly from meters, should be com- 
pleted shortly. 

The frequency standard by the British 
Post Ofice mas received in May and has been installed 
in a ground floor laboratory. Adjustments are almost 
c o n ~ ~ i e t e  and it sho~lld be in continuo~xs oper a t' ion 
shortly. I n  due course, the oscillator rack will be 
housed in a temperature controlled and screened room 
in the basement, and the whole installation will run 
from float-charged batteries. 

I n  developing a coli~lter type frequency-motor, some 
time has been spent in investigating the mode of opera- 
tion of electronic counters with a view to increasing 
their upper frequency limit. During this worlr! the 
possibility of developing a new electron tube which 
would itself count up to ten cycles was considered. 
Several possible modes of operation were considered 
and niuch theoretical and experiments1 work has been 
carried out in co-operation with the Radiophysics 
Division. The first experimental counter tube, a scale 
of fiw, was su~cessful in showing five ?.table states 
although it was not satisfactory as a counter. This 
work is being continued as it shows every prospect of 
producing a successful tube which urould be of value 
in electronic computing equipment and many other 
fields. 

6. RADIO FREQUENCY. 
The development of measuring techniques in  this 

field has been carried out by a Section staffed jointly 
by the Divisions of Radiophysics and Electrotcchnology 
and has, in the main, been conducted in lines of direct 
assistance to the research work of both Divisions. 

Thermal noise generators hare been designed and 
built to operate at  600 Xc/s and 1200 Mc/s. The noise- 
producing element in each case is a specially con- 
structed straight-filament tungsten lamp mounted as 
part of the inner conductor of a concentric transmission 
line. As well as providing an independent check on 
the attenuated power output of standard signal 
generators at  these frequencies, the noise generators 
have proved very suitable for the calibration of 
receivers used in the study of solar radiation. 

The dielectrometer for permittivity and power factor 
meawrements in the range 100-300 Mc/s has been com- 
pleted. Preliminary tests indicate that it.$ performance 
will be satisfactory. A more powerful and stable 
oscillator will be ntcesqary, however, before the instru- 
ment can be used for routine dielectric measurements. 

Two standard piston atternlators have been designed 
for use in a band of frequencies centrrd at  1200 Mc/s. 
The attenuating tube is excited by means of a resonant 
cavity to ensure mode purity. 

A general purpose thermistor bridge has been 
developed to accommodate all the values of thermistor 
resistance likely to be encountered in practice. 

Some experimental bolometers have been conqtructed 
with a view to using them as clrtertors of electro- 
magnetic radiation in the millimetre wavelength 
region. They conc.i.st of nickel films evaporated on to 
a thin sheet of dielectric material. Following the con- 
cept that the characteristic impedance of free space is 
377 ohms for a plane wave, the films are evaporated 
to hare a resistance per square of this order so as to 
present a matched load to the radiation. No millimetre- 
wave oscillator was available for test purposes, but 
with a standard lamp as a source of radiated power 
the sensitivity of the bolometers was estimated to be 

watt per square cm. 

6. PROPERTIES OF MATERIALB. 
(i) Preparation of Chemicals for  the Dielectrics 

Programme.-The study of the relationship of mole- 
cular stnirture and the dielectric properties of 



materials has involved the preparation of a series of 
long-chain organic compounds in a very pure state. 
Considerable effort has been concentrated on the 
preparation of polar compouncls such as symmetrical 
ketones, secondary alcohols, esters, and ethers, and of 
several non-polar long-chain hydrocarbons of various 
chain-lengths. For the purpose of measurement of 
dielectric properties, specimens are made of solid mix- 
tnres of the polar compounds in a non-polar hydro- 
carbon base. 

(i i)  The Relationship between Dielectric Properties 
and Afolecular Sfructure.-The study of the dielectric 
properties of solid solutions of aliphatic long-chain 
e ~ t c r s  in paraffin wax, initiated by Jackson, Sillars, and 
Pelnore, has been extended in this Laboratory to cover 
a wider range of polar solutes and hydrocarbon sol- 
vents. The variation of tan 6 with frequency has been 
obtained for solid soli~tions of the ketones laurone 
(C23H41i0) and myristone (C2713640) and esters and 
ethers of corresponding chain-lengths. The results 
provide useful information regarding the environment 
of the polar molecules in  these solutions. The pro- 
gramme is being extended to the ketones 11-henei- 
cosanone (C21H420) and 13-pentacosanone (C2sHnoO), 
and esters, ethers, and other polar compounds of corres- 
pondinq chain-length. Dielectric measurements are 
also being made with discs of pure polar  compound^.. 

(iii) Dielectric Constants of Protein Solutions.- 
An electrodialysis apparatus has been constn~cted and 
wed for the elimination of ionic impurities from egg 
albumen. A dielectric tesi cell, having electrodes con- 
sisting of two concentric rhodium-plated copper clxps, 
was tected and fonnd to be unsatisfactory as a result 
of errors due to polarization. The m e  of platinum cups 
coated with platinum-b'aclr gave good results, and trial 
mpawrements of the dielectric constant of solntions 
hare been made over the frequency raage from 10 kc/s 
to 4 McJs. 

' An aided-laying attachment for a " S h o r n  " aircraft 
radar equipment has bcen designed and constructed. 
Under operational conditions with rapidly changing 
ranges this attarhment facilitate? the followiqg of the 
radar echoes and reduces the strain on the operator. 

The construction of a plotter mechanism to enable a 
Shoran-controlled aircraft to follow a series of straight 
parallel courses is being continued. 

I n  addition to the development of electronic equip- 
ment for the Division's internal needs, a.csistance has 
been given to other Divisions in the design and con- 
struction of special apparatus. 

8. MATIIEMATICAL INSTRUMEKTS. 
( i )  Differential Annlyser.--Progress has been made 

on the design and construction of the differential 
analyser. Two integrators have been cornplcted by 
Commonq~ealth Aircraft Corporation Proprietary 
Limited, and the National Standards Laboratory morli- 
shops have built up one gear box, one differential unit, 
and a plottiny table. With these units, a number of 
performance tests have been made. These indicate 
that an accuracy of 0.1 per cent. may be expected i n  
any integrator under the worst conditions of operation, 
i.e. lorn integration constant and high speed of 
operation. 

Attention is a t  precent being given to the design of 
the control board for the setting up of the problem to 
he solved by the analy~er.  The present intention is to 
dlesiqn the control board in two separate units each 
capable of separately handling ten integrators and 
associated equipment. The two boardi may be readily 
paralleled for a problem requiring the use of more 
than ten integrators. A displacement velocity servo 

success. 
I n  all these researches the difficulty of obtaining 

physicists to fill s ta8 vacancies has been a severe 
handicap. This has been accentuated by the loss of 
two senior members. 

The Division is responsible for the 'maintenance of 
the Common~vealth Standards of Measurement in light 
and heat and certain fl~ndamental electrical standards. 
The adoption by international agreement of the so- 
called absolute system of electrical units based on the 
units of length, mass, and time, in place of the inter- 
national electrical units agreed npon several decades 
ago, will result in slight changes in the values to be 
awiLgned to the standards by means of which the elec- 
trical units of resictance and voltage are maintained. 
Small changes also are necessary in photometric units 
owing to the adoption of the so-called New Candle in 
place of the international candle. The maintenance 
of accurate standards of candle-power has always 
proved of great difficnlty to standards Laboratories, 
and steps are being taken by the Division to improve 
its own standards and those of testing laboratories in 

for controlling the independent variaible drive is being 
developed. Some work has also been carried out on a 
recording unit for printing the output in  tabular form. 

(ii) C'ourse Plotter.-Work has been carried out on 
designing and building a course plotter for mounting 
in  a trailer towed by a vehicle. The machine is essen- 
bixllg a mechanical computing instrument. I t  is fed 
with speed and bearing to plot automatically and 
continuously the course of the vchicle on a map. 

(iii) Digital Computers.-The Section has con- 
tinued its activities in the application of electronic 
techniques to high-speed digital computation. A con- 
siderable amount of basic work has been done in 
developing electronic circuits for counting in both the 
decimal and the binary systems, and experience has 
been gained i n  as~embling and controlling these cir- 
cuits for transmitting, adding, and multiplying 
numbers. Reliahle and consistent operation of ring 
counters has been achieved up to a frequency of 
500 kc/s. Further work is being continued on the 
development of gating and control circuits. 

With existing electronic techniqnes, binary arith- 
metic appears to have distinct advantages in the opera- 
tion of high-speed electronic machines. However, 
this raises the problem of the conversion of decimal 
number6 to and fro111 binary numbers, as it is generally 
considered that it is impracticable for data to be given 
to and taken from the machine in any but the decimal 
form. A scheme has been worked out for this conver- 
sion which shows promise of success. 

XIII. PHYSICS.  
1. GENERAL. 

The Division's post-war policy of increasing the 
amount of fundamental research, as compared with 
short-term technical investigations, has been continued 
with very satisfactory results. 

The researches begun in the previous year on certain 
of the processes associated with the formation of rain 
are being continued and extended in  a number of 
directions. 

Satisfactory progress has been made in  the construc- 
tion of the apparatus necessary for researches a t  very 
low temperatures, and the equipment is expected shortly 
to be in operation. 

Some theoretical invastigations of certain solar 
phenomena were mentioned in  last year's report. The 
new theory of solar Bares resulting from these studies 
has been very well received by astrophysicists abroad. 
Further theoretical investigations aimed at finding 
sxplanations of other solar phenomena and at extend- 
ing our knowledge of the physical conditions in the 
sun's atmosphere have now been made with considerable 



the country. It is appropriate to mention here that 
the Division has taken an active part in the initial 
steps by 15hicli Australia has become affiliated wit11 the 
International Commission on Illumination. 

The Division has taken an important part in the 
work of the committees adrising the National Associa- 
tion of T e ~ t i n g  Authorities io  the fields of pyrometry, 
photometry, and illnmination. I t  is expected that the 
Division will be called upon in the near future to 
calibrate equipment used in  test work in these fields 
hy laboratories affiliated with this Association. 

The Division has been represented in the work of 
several committees of the Standards Association of 
Australia and the 12nstralian National Committee on 
Illumination. ,Issistance has been giren to many manu- 
facturing firms and to national and State organizations. 

During the year, 183 Reports, Certificates, and 
Statements of Examination nere issued. 

I n  May, 1947, the chief of the Division went abroad 
for a second time at the request of the Departm~ent of 
External Affairs to act as scientific adviser to the 
Australian delegate on the Atomic Energy Commission 
of the United Nations organization, and was absent for 
a period of five months. 

2. HEAT. 
The main effort of the Heat Section during the year 

has bee11 concentrated on two research projects: 
studies of the phenomena of ice crystal formation and 
the development of facilities for the attainment of 
very lor? temperatures. The work on ice crystal forma- 
tion is being actively pursued along several lines, 
particular attention being given to the forms of crystals 
and the nunlbers produced under variouv conditions. 
Good progress has been made xi th  the helium cryostat, 
with which it is hoped to be able to maintain tempera- 
tures down to 2OK; this equipment will be ready for 
trial as a unit in  the near future. When i t  is oom- 
pleted the Division will have facilities unique in  this 
country for research at  low temperatures. 

I n  addition to the above projects, work similar to 
that recorded in  previous reports has continued, parti- 
cularly on matters associated with the development and 
maintenance of standards, tests in terms of these stan- 
dards, st'udies in hygrometry, the measurement of mois- 
ture content, and the development of specialized 
instruments for use in these fields. 

The development and research work of the Section 
has been retarded to some extent by difficulty in obtain- 
ing scientific staff. 

( i )  Internntionnl Temperature Scale and Tempera- 
ture $Ieasurement.-The maintenance of the Inter- 
national Temperature Scale, improvements in  the 
accuracy with which i t  is realized, the calibration of 
temperature measuring equipment of many types in  
terms of it, and investigations into means of measuring 
and controlling temperatures) have all continued to 
reccive attention in the Section. Some new lines of 
wolk have been commenced in these fields and steady 
progress has been made in others. 

New equipment has been constructed for the more 
accurate realization of the lowest of the fixed points on 
the International Temperature Scale, the boiling point 
of liquid oxygen (- 190" C.). 

Another of the fixed points on the International 
Temperature Scale, the steam point (100" C.), has the 
disadvantage that its value depends materially on the 
pressure under which boiling occurs. A freezing point 
would he in many ways more convenient, and the 
National Bureau of Standards, Washinston, U.S.A., 
has recently suggested as a convenient sub-standard the 
use of special cells of benzoic acid (melting point 
122" C.) The National Bureau of Standards has 
given this Laboratory one such cell for trial and report 
op its behaviour, 

Further esperirlzents on diphenyl ether have con- 
firmed its suitability for use as a thermocouple " cold 
junction " peint. Lts freezing point is approximately 
27' C., and a t  ordinary ambient temperatures special 
cells containing the substance will maintain a reference 
junction temperature steady to 30.02"  C. for one or 
two days. The principal advantages of the units over 
an ice reference point are the ease mith which they 
can be regenerated (by warming) and the reduced tem- 
pe~ature  difference when therlnocouples are used for 
anlhient temperature measurements. 

.hising out of tests on the extent to which subsidiary 
thc~.mal e.m.f.'s could be removed from thermocouple 
wi1.e~ by careful annealing, an investigation has been 
comnlenced of the elcctro-thermal inhomogeneities of 
thermocouple wires. 

A high frequency induction furnace of 4.5 kW. 
capacity and of approximately 1 Nc/s. frequency has 
recently heen purchased. With this equipment i t  will 
be possible to set up equipment for the realization of 
the platinum melting point. This will serve as n useful 
secondary fixed point for thermocouple and optical 
pyron~etric work and as the standard blackbody source 
of brightness for the realization of the New Candle. 

The Section has continued to undertake, on a limited 
scale, the calibration of industrial pyrometric equip- 
ment and furnaces. 

( i i )  Speczal Dsaices for Temperature Measurement 
and Control.-The Section continues to reccivc numer- 
ous requests for advice on special problems of tempera- 
ture measurement or control. Problems to which parti- 
cular attention has been given include the measurernent 
of temperatures in studies of vapour-liquid equilibria, 
the measurernent of the temperatures of estuarine muds 
and waters, the measurement of skin temperatures of 
sheep, the p:ecise control of temperature in a visco- 
meter bath, the col~trol of temperature tor+O.O1° C. in a 
a ater-bath for specific gravity measurements, and the 
control of the temperature of the Grayson ruling 
machine. 

I n  several of the above cases use has been made of 
the electronic proportioning controller designed in the 
Division, to which reference has been made in previous 
reports. Numerous requests have been received for 
details of this equipment, and it would seem to have 
filled a need for an apparatus capable of giving very 
accurate temperature (or humidity) control, which is 
not subject to "hunting ". 

There have been many inquiries for the details of the 
design of the photoelectric galvanometer amplifier 
referred to in the last report. This instrument finds 
useful application in the recording of very small 
e.m.f.'s, such as are met mith in the measurement of 
small temperature differences with thermocouples. A 
new design of the apparatus has been completed, which 
it is hoped will give an  instrument of improved 
stability. 

(iii) Hygrometry.-A theoretical and experimental 
examination of the relationships between the tempera- 
ture depression of a psychrometer (wet and dry bulb 
hygrometer) and both the diameter of the wet element 
and the air  velocity has been completed. This investi- 
gation gives new information on the errors likely to be 
encountered in humidity measurements with psychro- 
meters, and quantitative results have been obtained 
for the accuracy of which such instruments are capable, 
particularly a t  low air speeds. 

An automatic dempoint hygrometer accurate to 
0.1" C. with a time constant of 30 seconds has been 
constructed, in which the formation of dew on thc test 
surfare is detected photoelectrically and the current 
from the photocell is used to control the temperature 
of the surface. For certain purposes an instrument 
having an even smaller time constant would be very 
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convenient. Preliminary designs have been prepared The types of ice cr;ystals obtained under various 
for a photoelectric instrument which it is hoped will conditions have been studied directly by observing them 

: have a time constant of less than a second. microscopically, n ~ d  techniques for obtaining plastic 
A theoretical investigation has been made of the replicas of them have heen exte~ls ivel~ apI'lled, Per- 

errors illllerent in the that an air, water ]"ittin% the crystal forms t o  be preserved and 
oapour syatcm obeys the simple gas laws. This is a c"a"ined. 
common assllmption in hygrometric work, and i t  has Invpstigations in  Progress on the highest 
been shown that an inaccuracy of up to 9.5 per cent. temperature at  which i w  crystals, when present in a 
can occur in the calculation of relative from absolute s"percooled fog, will colltinue to grow; a tem13eraturr 
humidities, and, in fact, that hygrometric quantities, Whi" has been observed to vary approxi- 

as usually defined, are uncertain to this extent. mately -2' and -0.5" C. Determinations are also 
being made of the number of ice cry~tals  which result 

(iv) Jfoisture Content.-The measurement of mois- from a loss of solid carbon dihxide a wide 
ture content is a matter of considerable industrial and of conditions, ~~~h problems of practical 
scieatific importance; examples of some materials for ;,np,rtance in rain-making field 
which such measurements are important are wheat, while mnking some experiments in an expansioll 
yoo1, tobacco, \vood, Paper, soil, sand concrete), &amber it was observed that the formation and snbse- 
and f o u l l d r ~  of constant ql,,,,t of water droplets in the chamher 
weight are usually tedious and it is usually more con- seemed to leave ilyv.isible centres on which droplets 
vellient to measule some property of the material which nould s n ~ p c q u c n t ~ y  fornl if tho ,7ir was ollly very 
varies with conlent. $Ieasurements bliThtlv snptrsaturated. Such a pllenomenon has heen 
trical resistivity are used in  a number of commercial by other bllt a study of it does 
moisture meters but these are in many cases severely not seem t; have been previously rt Would 
limited in their application and accuracy. seem that phenolnenon might be of considerable 

A moisture meter, rather similar to one developed by meteorologica.1 significance. 
the National Physical Laboratory, Teddington, Eng- Some work has been done on ( a )  the design of 
land, has been constructed in the Section; it measures equipment suitable for the measurement of fog den- 
the dielectric, rather than the resistive properties of the sities in the experimental chambers; (b )  the applica- 
specimen and has been used particularly for measure- tion of the automatic dew point hygro'meter, referred 
ments on wool. The value of the instrument for routine to above, to meagurements of the water contcnt of fogs; 
wool measurements has not yet been adequately tested. and (c)  the efficiency of various pyrotechnic mixtures, 

For measurements of the moisture content of sanas with which silver oxide has been combined, in inducing 
and slxch-lil;e an  instrument measuring the ice crystxl formation in supercooled C ~ O I ~ ~ S ,  with a 

pl.operties of the sample is not very satis- view to the use of such mixtures in atmospheric tests. 
factory because the moisture in the sample is likely to (vii) Low Temperature Physics.-Considerable pro- 
behave as an electrolyte. Explanatory tests have been gress has been made with the constrilction of equip- 
made on a method depending on the change in  the ment for the attainment of very low temperatures. 
thermal properties of the material with moisture content. The basic equipment is a unit for compreqsing pure 

(v) IIcat I"rnnsfcr.-The assistance Fi,ich llnd been helium gas to about 209 p.s.i. and a sealed rhamber 
to the Builr1il1g Reecarch Section in the design of inside which the helium gas is cooled by allowing it 

equipment for measurements of the thermal condue- to do mechanical work and hy a Joule-Thompsm 
tirity of inqulating and otller materials nTas lllentioncd expansion. Within the chamber, known as the 
in last gear's rcport. The Building IZcsenrcb Section cryostat, there will be a working space of approxi- 
is proccediilg with the construction of the apparatus mately 1 cubic foot in which experilnents at low 
dcsigne,d for the measurement of the thermal trans- temperatures will be performed. I t  is anticipated 
mission of mall sections; and eqnipment for tests on that the temperature of this space will be capable of 
1 2  in. by 12 in. specimens, Which has been designed being held at  any desired figure between room tempera- 
and constructed in the Laboratory, is now practically ture and 2' g- The design of the equipment is such 
r,qdy for transfer to the ]3uilding Research Section. that it may also be used for the production of liqinefied 

gases, for experiments outside the cryostat. I t  i i  The thermal properties of a layer of aolcanic dust if the facilities provided by this equip- 
piesent on the surface of the moon, have bren raleulated nlent will be such as to permit of an pm, for Dr. J. C. Jaeger, of the University of Tasmania. 

gramme of research at low temperatures being under- 7'hc result is of interest, since it is quite different from taken. previou~ly accepted values, and is consistent with a 
new interpretation by Dr. Jaeger of observations of the The cryostat itself has been almost wholly con- 
moon's surface temperature. structed in the National Standards Laboratory work- 

shop'; particillar mention shonld he made of the (vi) Preci~itation and Ice C V ~ ~ ~ ~  service and co-opei.ation of the 1nvi.stigatioas into the physical phenomena involved 
in ice crystal and, to a lesser extent, droplet formation staff on this undertaking. The cryostat has now been 

a-sernbld and suhjeeted to its preliminary tcsts. The  in air, have been actively continued. This work ii eompresqor is expected from the manllfacturer in the immediately related to the experiments of the Divisinr immediate future and tile whole equipment then of Radiophysics on m~thods  of artificially ind~xcing tut. 
precipitation of rain or snow in thc atmosphere, but be ready for assembly and test. I t  is anticipated that 

is concerned with laboratory investigations on the the cryostat will be in operation by October, 1948. 

basic processes involved in  the large scale phenomena. The oxyqen generator which was acquired a3 
The studies have been along the following ancillary equipment for the low temperature project 
1inr.s :--(a) the examination of the phenomena of the has been extensively reconditioned and has been used to 
formation and growth of ice crystals in  a supercooled produce smdl  quantities of liquid air. 
fog in  which local lowering of the temperature has 
been produced. by such means as the dropping of small 8. LIGHT. 
pieces of solid carbon dioxide through the fo r ;  (b)  the The main work of the Section falls into two ~ u h -  
examination of the formation of ice crystals in a groi~pq, general optics and photometry. I n  addition, 
supercooled fog when suitable foreign nuclei are intro- officers in the Section are undertaking the rnaintenancc 
duced; and (c) a study of certain phenomena awn- of the Division's X-ray equipment and are carrying out 
ciated with droplet formation. research in solar physics. 



(i) Photometric Standards.-Following the intro- 
duction, by international agreement, of the black-body 
standnrd of luminous intensity, conversion factors have 
been obtained for the Division's standard lamps so that 
calibrations may be undertaken in terms of the new 
units of candle-power and lun~inous fiax. An induc- 
tion furnace, which has been acquired by the Division, 
is a major step towards the establishment of the new 
standard of luminous intensity in the Laboratory, so 
that ultimately the use of lamp transfer standards will 
be unnecessary. 

(i i)  8pectrophotometry.-The recording spectro- 
photometer has again been put into good use during 
the year. I n  all, some 860 spectropiiotometric curve* 
have been produced. Typical of the work carried out 
are the following: measurements of reflectance and 
colour of papers and paints; transmissions of thin 
nietallic and dielectric films produced in the Section; 
transrnissions and colours of glass filters (several of 
which have been constructed to reproduce high colour 
temperatures for controlling the quality of fluorescent 
lamps in manufacture). Considerable assistance has 
been given to research workers in other laboratories in 
certain chemical and biochemical investigations which 
could not have been made without these facilities for 
rapid spectrophotometry. 

(iii) Haemoglobinometry.-A number of haemoglo- 
binometers (including several made commercially to 
this Laboratory's design) have been calibrated and this 
service has been extended by issuing calibrated solutions 
of haemoglobin, so that pathologists may calibrate 
their own instruments. This is particularly necessary 
when the instrument is of the dilution type. 

(iv) Colorimetry.-Industry is becoming aware of 
the value of colorimetry. One application of the 
photoelectric tricolorimeter designed by this Labora- 
tory is its use in the manufacture of fluorescent 
lighting equipment. 

A second type of tricolorimeter, employing a 
vacuum emission photocell and four colour filters, has 
been deqigned after experience with an experimental 
model, and several of these instruments are being con- 
structed by industrial and research organizations. 

(v) Deep Sea Phofomefer.-An omni-directional 
photometer has been designed and constructed for the 
measurement of luminous intensity down to depths of 
600 feet beneath the level of the sea surface. The 
photometer has an integrating sphere open to the sea- 
water and a sealed barrier layer photocell. The response 
carrent flows through the supporting cable to an indi- 
cating meter on the ship. The instrument is intended 
for use by the Division of Fisheries. 

(vi) The Measuren~ent of Radiant Energy.- 
Evaporated dielectric bolometers for the measurement 
of radiant energy at  millimetre wavelengths have been 
snccessfully made, using techniques previously developed 
in the construction of resistance bolometers. These 
bolometers have heen used by a group of workers in 
the Divisions of Electrotechnology and Radiophysics 
who participated in their construction. They are stable 
over short periods of time, but their long-term stability 
has not yet been checked. 

(vii) High Vucz~um Bquipmen,t.-The vacuum 
evaporation equipment has been used extensively; for 
example, for the production of aluminized mirrors, 
neutral light filters with nickel films, neutral step- 
wedge filters for spectroscopic photometry, and high 
efficiency three-layer dielectric semi-reflectors. 

The equipment has also been used by the Wool Section 
for producing, by gold shado~ving and silica replica 
techniques, specimens for electron microscope studies 
of wool fibres. 

Equipment is being assembled for the establishment of 
extremely high vacua, in the range 10-8 to 10-lo mm. 
of mercury. 

(viii) Tests on Retro-reflectors, and I n ~ e s t ~ ~ a t ~ o n s  
on the Light Distribution from Optical Systems.-An 
investigation of the optical characteristics of reflector 
buttons such as are used in highway signs has led to 
the development of a general theory of the light dis- 
tribution in optical systems whose spl~erical aberration 
is known, when the source is of small but finite angular 
size. The intensity di-tribution of the reflected light 
from a model reflector button of variable thickness is 
being measured and compared with theory. An experi- 
nlental investigation of the reflection properties of 
beaded plastic sheets is also in progress. 

(ix) Film Projector Tests.-The production of 
16  mm. sound-film projectors is still being improved 
and expanded by Australian secondary industry. As 
new types become available advantage is taken of this 
Laboratory's testing facilities by manufacturers in 
collaboration with the National Films Board. l m -  
porters of British machines are also submitting 
machines for test. 

A specification for 35 mm. strip film projectors has 
been drawn up and the necessary resolution test slides 
and Elms have been prepared. 

(x) Studies in  the Dijlmction of Light.-The 
analysis of the diffraction pattern in the plane of an 
image of an extended object is being continued. This 
has required a review of the niathemntical theory of 
the diffraction of light, and satisfactory progress has 
been made in the development of a mathematical theory 
free from the approximations usually introduced. 

(xi) X-ray Equipment.-Owing to the departure 
abroad of a member of the staff there has been some 
delay in the asscmbly of the X-ray diffraction eqaip- 
ment. A leak detector of the mass spectrometer type, 
developed by an officer of this Division, is being found 
of great value in this type of work. 

(xii) Solar Physics.-Now that it is realized that 
the temperature of the sun's atmosphere increases out- 
wards from the photosphere, there is a major diErnlty 
ir interpreting spectroscopic observations of the sun's 
atmosphere, since no theoretical study has been made 
of the emission and observation of radiation in a case 
in which the kinetic temperature exceeds the radiation 
temperature. An attack has been made on this problem 
by a theoretical examination of the distribution of 
atoms among the excited atomic states for a range 
of atom conccrltrations and kinetic temperatures, arid 
for a limited range of radiant energy densities. From 
this theory the rate of emission and absorption of 
selected spectral lines has also been computed. 

A preliminary application of this theory has been 
made to one of the strong solar hydrogen absorption 
lines which originates in  an atmosphere much hotter 
than the background against which i t  is observed. The 
results are in general agreement with the observations, 
but i t  is necessary to extend the computations to 
include also the ultra-violet Lyman radiation befort* 
the theory can be regarded as complete. I n  the course 
of this work i t  has been found necessary to review all 
previons investigations on the electron density and its 
gradient, and the temperature in the sun's chromc- 
sphere. All the spectral observations lead to the con- 
clusion that the temperature of the solar atmosphere 
is of the order of 3 x lo4  deg. K. in  the range from 
500 to 3,000 km. above the photosphere. 

An extension of the theory of induction currents in 
the sun's atmosphere near growing sunspots has shown 
that, owing to the reduction in el~ctron concentration 
with height, the current density in any current path 
is limited by the current in the coronal regions when 
the electron velocities approach that of light. Thuv 
most of the electromotive force is in the higher regions, 
and electrons acquire high energies in the corona vhen 
wnspcts are growing rapidly. I t  further f o l l o ~ ~ s  that 
these electrons emit electromagnetic radiation with 
frequencies of the order of 100 megacycles per second 
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and the calculated rate of emission is of the order of XIV. AERONAUTICAL I N v E S T I a A T I O N S .  
that observed in radio noise observations on the 1. GENERAL. disturbed sun. 

4. THE PHYSICAL PROPERTIES OF WOOL FIBRES. At the invitation of the Australian Government, the 

An electron microscopic examination of the surface first meeting of the Commonwealth Advisory Aero- 

of the wool fibre is being made, particular attention nautical Research Council (C.A.A.R.C.) was held in 
Australia in April, 1948. This Council was set up by being given to differences between the surface structures the Governments of the United and various of di'erent VPes of and IJetween Dominiolls as  the result of recommendatiGns of the and those subjected to various anti-felting treatments. British Cornmonmealth Conference on Aeronautical Work on the frictional properties of the wool fibre has Research which was held in London in 1946. continued, and a programme has been drawn up for a Aeronautical research, particularly in the field of 

detailed study of the elastic properties of crystalline gas dynamics, is now so expensive and time-consumii.g keratin. owing to the larger powers and complicated apparards (i) The Surface Structwe ' f  the Wbre.-B~ necessary for the study of high-speed flow, that the 
arrangement with the New South of greatest degree of co-ordillatioll is essential if solu- Technical Education an officer of this Section has had to the numerous and most pressing are 
use of a console model electron microscope for wool to obtained in a reasollable time. ~h~ primary 
fibre studies. TWO different two-stage replica tech- function of the C.A.A.R.C. therefore is to co-ordinate niques are being used: gelatin eollodi@n, sometimes the progemme8 t~lrollghout the British Corn- 

subsequent gold shadowing, to reveal height varia- rnonwealth and to sugyst  the lines of work which might 
tions on the surface; and eollodion-silica, to reveal fruitfully be followed. also acts as a central 
variations in  inclination of the surface. Technical liaison agrllcy for the dissemination of scientific 
difficulties prevent the use of one-stage replicas. An information on aeronautics and arranges the inter- 
interesting "doubling" of the edges of the surface change and secondment of staff. 

has been The effect of the F r e n e ~ -  The Australian Government, as host, nominated 
Lipson anti-felting treatment on the scales is at  present professor A. V. stephens, professor of Aeronautical 
being studied. Some evidence has been obtained that ~ ~ ~ i ~ ~ ~ ~ ~ i ~ ~  at the university of sydnPy, as Chairman 
this treatment, which leaves the general appearance of the meeting. The Allstra!ian delegation was led 
the scales unaffected, actually weakens them, a result by M ~ .  L. p. coornbes, Chief of the Division Aero- 
which mas expected from a consideration of the fric- nautics, c . s .1 . f~ .  Delegates from the united l<ingdorn, 
tional properties. Canada, New Zealand, and South Africa attended the 

(i i)  Frictional Properties of the Wool Fibre.-The meeting. 
coefficients of kinetic friction of wool fibres rubbed ~t the ~ , ~ ~ d ~ ~  conference in 1946, an item of g x a t  
on horn, both with and against the scales, have been importance beer, sugTested to Australia: the flight 
shown to vary with the p H  of the surrounding medium dcvelopmcnt of the suction wing. The Division of 
and the degree of the surfaces in  Aeronautics llndertook responsibility for the research 
very much the same way as do the respectire coeficients side of this project, and the Rind tunnel experiments 
of static friction. I t  will therefore usuall;g be satisfac- and p]mt development were carried out in its 
tory to measure either type of coefficiellt nhen attempt- laboratories. The detailed design and construction of 
ing to relate the frictional properties of h e  wool fibre the experimental aeroplane are being done by the 
to the felting of wool. Government Aircraft Factories, and the R.A.A.F. will 

The effect on the frictional properties of some further condllct +he flight , commercial treatments has been examined. Chlorzymed The Council isRlned a report maging recommenda- 
fibres, from which the scales have been almost corn- tions which may have far-reaching effects. One 
pletely removed, show no difference between the coef- to the positive djssemination and co-ordination 
ficients of friction towards the root and towards the tip. information betweer the member 
Fibres treated with " Lanaset " or mith anhydrocarboxy- and i t  was pratjfginq that Australia was given the 
glycine have been shoivn to retain almost all their fric- leading part in the field research. The 
tional difference. This invalidates the statements made t ~ ~ i ~ ~ d  ~ j ~ d ~ ~ ~  sent strong and well- 
by some authors that these anti-felting reagents act by informed delegation and there is no doubt that local " " the scale structnre and so reducing the ~cronantjcal research worlcers benefited very greatly 
frictional difference. They probably act by "gluing" from personal contact and discussion with leaders in 
tho fibres together so that their migration is prevented. +heir partic1,18r fields. 

I t  has been shown that N/10 sulphuric acid irre- The last annu a1 report mentioned that the Anstralian 
versibly decreases both coeficients of friction. This is ~ ~ ~ ~ ~ ~ j l  for neronRutics hRd heen disbanded and that 
in marked contrast to the effect of hydrochloric acid a t  i, ,,,,ld be sllcceeded by a committee attached to 
the same which was previoxls1J' shown to C.S.1.R. The new Aprona~ltical Research Consultative 
both coefficients reversibly, and suggests that sulphuric committee has nom been formed and during the year 
acid (which is used in ca~.bonizing) damages the wool held six meetings. 
fibre. 

The effect of solvent scouring on the frictional 
properties is being studied. The effect of the tension 2. Smucm~~s. 
in  the filire has bcen s'tlown to be of importance in  (i) Theory of Structures.-(a) Open Sections.- 
deterrnini~g its frictional properties. Channel, angle and zed sections formed from light alloy 

(iii) The Elastic P r o p ~ r t i r s  of Keratin.-A pro- sheet or strip are extensively used in aircraft construc- 
gramme has been drawn up for measuring all the elastic tion and a thorough study has Fcen made of their 
constants of cr;ystal!ine kcratin in the form of African strength and stability under compressive and bending 
porcilpin~ quill cortex. This work will beqin as soon loacls. Such sections made from mild steel or low-alloy 
as further research staff can be obtained. I n  the past, steel strip would provide an economical material for 
only the longitildinal coilstants have been studied. On cnnstructing large, lightly loaded engineering struc- 
the hapis of the longitudinal strees-strain curves of tures. Accordingly a series of experiments were per- 
wool, Astbury and others have evolved hypotheses cQn- formed on mild steel channel and zed sections to 
cerning the structure of keratin, Transverse measure- evalilate for this material certaiq parameters required 
peat3 shonlcl be of value in testing these hypotheses. by the theory. A paper illustrating the use of the data 
They will also be of value in connexion with the swell- in design has been prepared for publication in an 
ing of wool. engineering journal, 



( b )  Grid Panels.-Grid panels consisting of two thin 
sheets of aluminium alloy separated and stabilized by 
a core of wooden slats arranged in the form of a grid 
have been evolved for the wing and fuselage construc- 
tion of high speed aircraft where i t  is desirahle to 
ma ntnin true, luibuckled surface 1111 to high loads 
A theory for the design of these panels has been worked 
out and indicates that they will compare very favorably 
in structural efficiency with other forrns of construction 
in current use. Experiments are in hand to verify the 
theory. 

(c) Structural Eficiency of Plates and Shells.-The 
highly competitive nature of international air opera- 
t :on~,  whether civil or military, demands a continuous 
study of all factors affecting the operational efEciency 
of aircraft. Not the least of theie factors is the 
structure weight m-hich has a large influence on the 
payload and general economics of operation. 

A study of the ideal efficiency of wing structures was 
comnlenced during the year and appreciable progress 
has been made in estimating the m ninluni possible 
weights of structures which mill comply with the air- 
worthiness, strength and stiffness requirements. A 
criterion of wing efficiency has been established taking 
into account most of the factors which influence the 
design. A large number of actual wings has been 
analysed and a reliable basis is now available for com- 
paring designs and for locating causes of excess weight. 

The work on the optimum panel size and shape for 
stizened cylinders representative of fuselage conrtruc- 
tion has been extended to include non-circular cylinders 
and cylindrrs on which two mutually perpendicular 
bending mo~nents act simultaneously. Cylinders witb 
skins which buclile at relatively low loads and those 
with non-buckling skins have (been investigated, the 
latter giv.ng the more efficient structure when it can 
be used. 

Extramural work at  the Aeronautics Department of 
the University of Sydney has included an experimental 
study of unstiffened curved dural panels under com- 
pressive loading. This represents the bas'c structural 
element in  aircraft construction which has, however, 
failed to yield to theoretical analysis. The present 
study will give valuable information on the mode of 
deformation and buckling loads of such elements. 

(d) Shear Panels and Plate Webs.-Many corn 
ponents of an aircraft structure particularly wing 
spars and fuselage side panels are subjected to heavy 
shearing forces which provide the critical design casea 
for these members. Although over the years a con- 
siderable effort has been put into the theory of stiffened 
panels under shearing forces there are still a number 
of important points on which theory does not agree 
with espe~,ience, the result being that shear resisting 
members, designed on theoretical considerations only, 
are frequently found to be stronger than is necessary 
An investigation is in hand to try to obtain closer 
agreement between theory and experiment and thus to 
olbtain a more economical structure. 

(e) Szuept-back Wings. - The drag of aircraft 
increases rapidly at  speeds approaching the speed of 
sound, owing to the formation of shock waves near the 
for\vard eurfaces and edges of the aeroplane. The 
gen~ration of shock waves on the wings and the tail 
unit can be delayed by sweeping the surfaces back.. 
wards in the form of an arrowhead. This, however, 
introduces a new set of problems concerning the 
strength and stiffness of the structure-problems which 
have as yet hardly been explored. For  example, 
with straight wings of normal form the critical 
speeds at  which loss of lateral control occurs or a t  
which flutter might arise are governed largely by 
the torsional stiffness of the wing, the flexui-a1 stiX- 
ness playing a relatively insignificant part. I n  
the case of the swept-up wing flexural stiffness is of 

great importance since deformation in bending causes 
a change in the effective .ncidence of the wing. It 
ha. not yet 1)een possible to assess the relative im. 
portallee of these two factors and to lay down precise 
reclnircmcnts for the stiffriess of swept-back wings. 

Also. because each half of tlic ~:~iiig lnahes a large 
angle with tlle fuselage, the ari:llyeis of the stresses at 
the wing root is very complex. Ho~vever, an approxi- 
mate solution for the stresses in the root " triangle" 
of a wing iu which the ribs are perpendicular to the 
axis of sweep back has bren obtained in terms of a 
hypergeorrietric function, and the labour itivolved in 
appljing the method to actual wings has been reduced 
conqiderably by the application of matrices for solving 
the simultaneous differential equations wh'ch arise. 

Extramural work on this subject at  the University 
of Sydney has involved the study of a swept tube con- 
taining n aeries of rigid ribs arranged parallel to the 
central axis of the aircraft, i.e. making a large angle 
with the axis of sweep. Methods of solution have been 
obtained for both constant and exponentially varying 
bending moments and torque. 

(i i)  Life of Aircraft Structures.-(a) Flight Loads. 
-The Flight and Uroiind Loads Panel referred to in 
the last report has held five meetings during the year 
and made a report to the Common~vealth Advisory 
Aeronautical Research Council at  its meeting in April. 
Seventeen papers on various aspects of flight load 
investigations have been si11.mitted to and discussed by 
the Panel, and a programme of research is being 
actively pursued. 

To obtain statistical data on the air load fluctuations 
experienced by aircraft operating on scheduled routes 
in Australia, arrangements have been made tl~roilgh 
the Department of Civil Aviation and with the 
co-operation of the airline operators to have V-g 
recorders fitted to about twenty aircraft. The recorder 
slides will be analysed by the Division and it is hoped 
that valuable information will be gleaned on operating 
conditions in Australia for contribution to the British 
Commonwealth pool of data on loads experienced in 
flight. Analysis of the records obtained on a series 
of courier flights to Japan by a R.1l.A.F. Dakota 
aircraft have indicated atmospheric conditions 
significantly different from those obtained on other 
trans-ocean routes. 

Advantage was taken of a glider camp organized in 
the summer by the Victor i~n Gliding Club, to investi- 
gate the suitability of sailplanes for measur ng the 
vertical velocity components of gusts. The experiments 
were quite successful and shcmed that a very wide 
range of distr:rbances with vertical velocities up to at  
least 35 feet per second can occur in clear air conditions. 

( b )  Dynamics of Structures.-The theoretical study 
of the responQe of an aircraft considered as a resilient 
body snb.jec%ecl to aerodpamic disturbances ha3 been 
extended to the calculation of the bending moments 
at  a number of points on the wing of a typical fonr- 
enpixed aircraft, and the effect of gusts of different 
forms has been determined. 

(c) Strength of Wings under Repeated Loading.-In 
order to predict the probable safe operat 11g life of a 
structure subjected to fluctuating loads, it is necessary 
to know liow it responds to such loads. Because of 
the complexity of an aircraft structure the only feasible 
method of determining how a complete component will 
behave under a given system of cyclic loading, is by 
laboratory experiment under controlled conditions. The 
Div,sion has pioneered repeated load experiments and 
has obtained valuable data on the behaviour of wooden 
and metal wings. The general conclusion drawn from 
iht! tests of wooden wings was that the ultimate static 
strength was not seriously affected by a large number 
of repetitions of rsry  high load. 



The results were quite different for metal wings. On 
repeated loading these wings failed after relatively 
few zepetitions of the high load range. TLc general 
infe:'~nce from the tests is that wing; of this construc- 
tion which have a large number of stress corlcentrations 
in tLe  form of rivetted and bolted joint.; !lave n strictly 
limited life when subjected to the loads likely to be 
encot~ntpred in service. The work is to be continued 
afi w.ngs of a modern type of fighter aircraft. 

(i) Fatigue of Xeta1s.-Further work has been done 
on the investigation of surface deformation of fatigue 
specin~ens arisirg from the mach:ning and poiishing 
operations. The discrepancies found between the 
results from surface anaiyLers employing a stylus for 
expIoring the surface and the more accurate method of 
taper sectioning have been explained and reported. 

The study of the soft layer at  thc sorfacc of carefully 
finished steel specimens, mentioned in the last annual 
report, has been extended to an aluminium alloy and 
to a 70:  30 copper-zinc alloy. With the copper-zinc 
alloy the effects were similar to but of greater depth 
than those otserved with steel, namely there was a cold 
worked region harder than the undeformed material, 
overlaid with a relatively shallow layer of softer 
material at  the surface. The evidence suggested that 
the soft surface layer consists of fine re-cryztallized 
material. The effects on the aluminium alloy were 
much less pronounced and a further study by a re- 
crystallization teclinique is contemplated. 

The determination of the notch ~ensitivity of a high 
strength nlumini~~m alloy is proceeding satisfactorily. 
This involves fatigue tests on rotating cantilever speci- 
mens i~lcorporating a systematic serlea of notches 
ranging in stress concentration factor from 1& to 
greater than 5. 

The explanation of the very high apparent strengths 
observed with fatigue specimens with a notch, which are 
anomalies not as yet exploitcd nor even recognized in 
ordinary engineering design, lies in the combined effects 
of several factors. The most important effects are due 
to the presence of the notch and the fact that the 
specimen is under bending load. These explanat'ons 
throw quite a new light on the bchaviour of metals with 
severe stress concentrations when repeatedly loaded 
above the elastic limit and provide important funda- 
mental data for the design of components which are 
subjected to occasional heavy loads much higher than 
those they are normally required to sustain. 

( i i )  Properties of Alloys.-The profound influence 
of a finely ditqpcrsed second constituent on the proper- 
ties of a solid solution alloy is by no means fully under- 
stood at present. I n  connexion with the study of these 
precipitation phenomena alloys, laboratory sample3 
of the very high-purity iron required as a base material 
for the strain-aging investigation have bcen prepared. 
Some difficulties have been encountered in eliminating 
phosphorus and manganebe impurities, but these have 
been largely overcome. 

An investigation into the effect of cold work on 
precipitation hardening in light alloys has also been 
initialed. A high-purity alloy of alumininm contain- 
ing 4 per cent. copper hag been prepared and is under- 
going preliminary cx:tmination. 

(iii) Eiig/z Tempc2rnture Alloys.--(a) AlToy Xystems 
-The two binary systems selected for study-with a 
view to the extreme temp~rature  requiremcnts of future 
gas turbines-were chromium-tungsten and chromium- 
beryllium. Since the electrolytic chromium obtainabIe 
comnlercially was of insufficient purity, a small plant 
was set up to give an inlproved product. Of the 
chromium-tungsten alloys, those about the equiatomic 
composition hare been found to change completely in 
character on annealing for protracted periods a t  
elevated temperatures. The single solid solution breaks 
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down into two discrete phases, one rich i n  chromium 
and the other rich in tungsten. This finding is con- 
sidered very valuable, a s  it gives an excellent oppor- 
tunity for precipitation hardening. The general 
character of the chromium-rich side of the chromium- 
beryllium diagram has been determined. I t  consists 
of a eutectic between a high-chromium solid solution 
and the inter-metallic compound CrBez. This also 
g i ~  es a strong probability of useful precipitation effects. 

The investigation of both these systems has called 
for ref~actory vessels of exceptional heat-resistance, in  
vi hich to carry out melting and high-temperature heat 
treatment. To this end, much useful experience has 
been gained in the shaping of beryllium oxide, using 
slip-casting and pressing techniques. Certain modifica- 
tions to - the - accepted procedures have resulted in im- 
proved reiractory ware. 

(b)  Grain-boundaries.-Considerable attention has 
been devoted to the difficult matter of elucidating the 
nature of the grain Loundary in metals; this is of par- 
ticular importance in high-tcinperattlre alloys, which 
usually fail along the boundaries. Theoretically, there 
should be a ~1iia11 ~11snge in electrical resistivity at  the 
boundary and effort6 have been made to determine the 
magnitude of this variation. However, accurate 
measurements were made difficult by certain extraneous 
factors, notably parasitic thermal potentials in  the 
measuring instrument. This work is proceeding with 
refined apparatus and test specimens. 

Another attack on the grain boundary problem is 
being made in collaboration with the Division of Tribo- 
physic?, with the aid of the " photogrid " process. This 
is a photographic method cif prodncing a network of 
6ne lines on metallic surfaces, which becomes distorted 
when the test specimen is deformed as a whole. Find- 
ings to date indicate marked inhomogeneities in 
deformation within the crystals and also certain in- 
teresting effects in t h ~  neighbourhood of the boundariea. 

A third approach has involved the thermal etching 
of silrer, in which a differential evaporation effect 
occurs at  the boundaries. 

(iv) Powder .Metallurgy.-The studies of the funda- 
mentals of powder metallurgy have been directed 
towards the influence of particle size distribution and 
surface area of powders on the physical and mechanical 
properties of sintered compacts. An apparatus to pro- 
duce s~~herieal  powders ha, hem btli't awl the separation 
into various size fractious performed by air  elutriation. 
Experiments with electrolytic copper powder have 
shown that during the paesing opepation, neither the 
rate of pressing nor the time of " dxvell " are significant 
within considerab!e limits. 

(v)  Corrosion.-The investigations on corrosion in 
aircraft cooling systems and on corrosion in powm 
station condenser tuljes have both bcen completed. The 
prime c a u x  of corrosion in these tubes was-found to be 
differcntisll aeration of the cooling water, the cathoclic 
deposition of copper being a subsidiary effect. Tho 
nature of the so-called "impingement corrosion" was 
found to be basically different from that proposed by 
previous investigators. " Biological corrosion ", 
formerly believed to be due to sludqe deposits, does not 
e x i ~ t  as such. Sludges merely tend to accelerate corro- 
sion by other causefi, notably differential aeration. 

Work on stress corrosion has commenced with experi- 
ments on the corrosion of aluminium in tap water while 
under stress. Acration and de-aer;rt;o?i of the water 
caused marlred changes in the potential values obtained. 
An investigat'on is in progress on the fundamentals af 
electrolytic polishing of metals. 

4. AERODYNA~CS.  
(i] Righ-speed Row.-During the gear the small 

team avei!able has continued the work of completing 
the a~~xilizlries necessary for the proper operation of the 
variable pressure tunnel. 



After completion of the fan drive system, cooling 
system, and the screens used for reducing the turbulence 
in the tunnel, tests were carried out to determine the 
maximum Mach nunlber (the ratio of the wind speed 
in the working section to the spetd of sound) which 
could be attained with the circular working section then 
fitted. Though the fan had been designed to enable the 
speed of sound to be reached at low tunnel pressures, on 
test i t  was found that the maximum Mach number 
which could be attained was 0.82, the total loss coeffi- 
cient of the tunnel being 75 per cent. higher than was 
estimated. A lengthy series of experiments showed that 
there was no serious flow breakaway in any part of the 
tunnel, most of the increase in the loss coefficient 
occurring in the diffuser immediately following the 
working section. The underestimation of the losses 
must be attributed to the fact that little is known of 
the behaviour of boundary layers in adverse pressure 
gradients under compressible flow conditions. This 
was one of the investigations for which the tunnel was 
built. A new fan has been designed and ultimately the 
power of the tunnel must be increased to obtain the 
performance originally specified. 

As will be reported subsequently, a considerable 
amount of research has been carried out during the 
year on a 31.5 per cent. thick GLBS 11. suction air- 
foil. With very thick sections of this type compres- 
sibility effects are met at  quite low speeds, the estimated 
critical Mach number for this particular section being 
0.43, i.e. well within the capacity of the tunnel in its 
present form. To  determine these eifects a temporary 
rectangular working section has been instalied in the 
tunnel. The side walls of the section are rigid and the 
adjustable top and bottom walls of thin plywood 
r.tiffened by closely spaced wooden ribs. Perspex 
windows in the side walls of the working section will 
enable Schlieren equipment to be used for observing and 
photographing the shock waves produced vhen the 
sonic velocity has been exceeded on the model surface. 

A technique has been developed for the production 
of the hollow metal airfoil sections required, by casting 
in a dental plaster mould. The models produced by 
this method are so smooth that only a very small 
amount of cleaning up and polishing is required after 
casting. 

I n  the field of supersonics the first item of equip- 
ment which i t  is intended to make, and of which the 
drawings are now complete, is a "shock tube" for 
experimental investigations on shock waves. A mathe- 
matical analysis had been made of the formation and 
behaviour of shock waves in a long uniform tube in 
which a piston accelerates from rest to the speed of 
sound. The shock tube will be used to verify the 
mathematical analysis and to determine the behaviour 
in the high Nach nunlber region where the mathe- 
matical analysis breaks down. 

As part of a policy to foster research in the Universi- 
ties in fields related to those heing actively pursued in 
t h e e  laboratories, the Division has borne some of the 
cost of providing a mathematical assistant to the Pro- 
fessor of hfatliematics at  Melbourne University. Under 
the latter's direction, a sclution has been obtained of 
the problem of the flow of a compressible fluid past 
an elliptic cylinder based on the hodograph method. I n  
addition to this work, a comprehensive thesis on com- 
pressible flow, invol~ ing a very extensive review of the 
literature, is now n ell under way. 

(i i)  The Use of Suction to Increase Eficiency at 
Moderate Speeds.-Work has been progressing on 
various aspects of flow around the thick suction aerofoil 
choqen fcr flight tests. 

An 8-ft. chord model of the wing section was exten- 
sively tested in the wind tunnel, and a great deal of 
knowledge gained which will b- of value in the design 
and operation of those aerofoils. During the tests i t  
was found necessary to modify the theoretical shape of 

the wing in  the region of the slots in order to make the 
flow stick to the surface ni th  a reasonable power 
expended in suction. An extension of the aerofoil 
design theory to take account of the air sucked away 
was carried out by two students from Melbourne Uni- 
versity and confirmed quantitatively the modification 
found by experiment. 

During the course of the work i t  was established that 
the boundary layer could be controlled more efficiently 
by two or more slob than by one. A theoretical analysis 
based on simple assumpticns was made a t  the Univer- 
sity of Sydney to confirm this theory. 

Since a considerable part of the loss in the suction 
systcn~ is encountertd at the slots, care must be taken 
in the design of the entry, throat, and diffuser of the 
slots. This design is further complicated when two or 
more slots open to a ceInmon suction duct, in which 
case the flow through the different slots has to be 
matched. During the tests on the 8-ft. chord model a 
theory for the design of such slots mas evolved and used 
for the arrangement finally adopted. 

For the original single slot arrangement the suction 
quantity can be readily calculated by a simple theory. 
When more than one slot exists, as on the modified 
aerofoil, this theory no longer applies with any degree 
of accuracy and i t  becomes necessary to study in some 
detail the effect of suction slots on a turbulent boundary 
layer if economy in suction is to be achieved. A study 
of available literature showed the problem to be a 
fundamental one about which very little esperimental 
data had been collected; hence the problem is being 
approached both experimentally and theoretically. 

The success of the suction type aerofoil depends in a 
large measure on retaining the laminar flow if possible 
up to the first slot. This retention depends on a number 
of variables, one of which is surface waviness. The 
present limit on wariness is a very stringent one; how- 
ever, it is known that with large favorable pressure 
gradients this limitation may be relaxed. I t  is to be 
expected therefore that the permissible waviness for 
the GLAS 11. may be greater than that laid down as 
the result of experimental work on much smaller 
favorable gradients. To extend the work a series of 
experimel~ts will be made on a glass plate on which 
waves of known severity are superimposed and along 
which the desired pressure gradieuts have been 
simulated. 

Stability and control and general aerodynamic 
behaviour hare heen studied on a 9 scale complete 
model of the glider fitted r i t h  a snction wing. Te.cts 
show that the glider characteristics should be satis- 
factory both with and without suction. 

(iii) Turbzi1ence.--Completion of the lorn turbulencb 
tunnel has been delayed because of difficulties ex- 
perienced in the prduction of blades for the axial flow 
fan. Initially the fan will be operated with three stages 
which are now being assemkJed. 

I n  the interim, a re~tricted research programme haa 
been carried out using the small model tunnel. The 
i;ibory of diffusion by continuous movements of particles 
from a fixed rource in a turbulent stream has been 
developed in terms of the correlation between the 
velocity of a particle at any instant and the velocity of 
the same particle after a certain interval of time. 
When the correlation coefficient is near unity the rate 
of diffusion is proportional merely to the intensity of 
turbulence, whilst 'for zero correlation the ordinary 
equation of molecular diffueion holds. For inter- 
mediate values the diffusion depends on the correlation 
coefficient. Basic to the theory is the assumption that 
the probability dit2tribution of the turbulent velocities 
is Gausian at  all times. This assumption has been 
~er i f ied hy means of experiments on the diffusion of 
heat from a line source in the turbulent field of square 
mesh grids. Graphical analysis of the results has also 
provided an indication of the form of the Lagrangian 
correlation coefficient. 



On the theoretical side, the basic problem of isotropic 
turbulence is to explain or deduce the energy decay 
law. The decay process seems to involve two distinct 
mechanisms, firstly the transfer within the fluctuations, 
of low frequency energy to high, and secondly viscous 
dissipation of the high freyuerlcy energy. This matter 
of the progressive change in the spectrum function is  
being investigated a t  the moment. 

(iv) Ue.~.elopntent of 1Sadio-controlled Z('lying 
Node1s.-The development of radio-controlled flying 
models was undertaken by the Division in order to 
open new possibilities for aerodynamic and structural 
research; a t  the same time, such models should satisfy 
the need of the Division of Radiophysics for small 
robot aircraft to carry out meteorological research. 

The project was initiated by the Division of Radio- 
physics with the construction of an 8-ft. span delta 
wing glider as a temporary measure. Soon after, the 
Division of Aeronautics started development of a 12-ft. 
span tailless model with better aerodynamic charac- 
teristics. When the former was nearing completion, 
a United States target model of 12-ft. span was 
acquired. This and the delta wing glider were 
launched by a catapult constructed for the purpose. 
Both models though under radio control crashed after 
short flighb owing to inexperience in  handling. 

I n  order to ovcJrcome this deficiency it was decided to 
develop two simple aircraft types and perfect the 
launching and flying techniques before completing the 
constructLon of the 12-ft. span tailless aircraft. The 
more elementary type is the " Shark ", a conventional 
8-ft. span model, which was developed by the DLvision 
of ITadiophysics in conjunction with the Sydney Uni- 
versity Group. The other type is the "Stork", a 
conventional 10-ft. span model. Both types were 
succcssful1,y flown under radio control both as gliders 
and as powered aircraft. The type of power plant 
used was an American resonant jet engine. I n  these 
flights the models were launched from a runway by tow- 
ing behind a truck to several hundred f e ~ t  altitude be- 
fore release. Altogether 24 flights were made, the dura- 
tion of any one being lim'ited by the fuel supply to fif- 
teen minutes. The models were ffown to over 1,000-ft. 
altitude within a radius of a mile. Control was not 
difficuIt in flight but landing required considerable - - - 
skill. 

The tests with the " Shark" model, and with the 
" Stork" in its present form, have been discontinlled 
because the objectives were achieved; namely to acquire 
a srlfe launching and handling technique and to prove 
in flight the design method used for predicting stability 
and control characteristics. At present the "Stork" 
is being modified to a twin jet installation in order 
to develop ramp launching, to investigate control a t  
higher speeds, and to allow testa with telemetering 
equipment. Work has recommenced on the 12-ft. span 
tailless aircraft. 

5. AIRCBAFT PROPULSIO~ . 
The work is now principally on problems related 

to gas turbine engines, and only a small diminishing 
group is concerned with reciprocating engines. Some 
of the new items of equipment for turbine research are 
installed and working but the larger items of plant 
cannot be acquired rapidly; for instance, a large air 
compressor for combustion research and other purposes 
which has recently been ordered mill not be delivered for 
two and a half years. 

( i )  Combustion in  Turbine Engines.-An essential 
requirement of an aircraft gas turbine combustion 
chamber is a high rate of hest release per unit volume, 
together with high thermal efficiency and low pressure 
drop. I t  is knomn that turbulence in the air  and air- 
fuel mixture is necessary if a high heat release is to be 
achieved, but there is no precise knowledge of the 
fundamental effects of turbulence on the combustion 

process or of the type and degree of turbulence which 
is desirable in the various zones of the combustion 
chamber. 

A long-term investigation of this problem has 
been commenced. For the present the work is being 
done a t  low pressures, with the combustion chambers 
supplied with air by fans; it will be extended into the 
high-pressure region when a compressor becomes 
available. 

Experiments are being performed to determine the 
effect on flame speed of adding to the fuel certain 
cornpourids of a type formed as intermediate products 
in the comblustion process (e.g. aldehydes). It is 
known that the formation of such products, which is 
determined by the heating to which the air-fuel mixture 
is subjected before it reaches the flame front, has an 
impo~tarrt effect on flame speed and the subsequent 
course of the reaction, but the matter is imperfectly 
understood and no quantitative data are available. 
The experInienta1 work is complicated by the fact that 
most of the intermediate produck are unstable, and 
compounds of similar type which can be chemically 
prepared and kept for a time must be used as additives 
in their place. 

As an adjunct to the combustion investigations, 
means of measuring temperature in flames of the 
order of 2000 "C. are being investigated. Two lines 
of attack are being followed. First, an attempt is 
being made to produce certain types of high tcmpera- 
ture thcrrnocouple which are also required for 
metallurgical work; a tungsten-molybdenum couple 
shows promise. Second, a two-colour radiation 
pyrometer with photoelectric cells as the measuring 
elements is being developed. 

( i i )  Turbine Engine Performance and Thermo- 
dynamics.-An oflicer who had been seconded to the 
National Gas Turbine Establishment, England, to 
gain experience of the theoretical analysis of the 
efficiency, control, and stability of the many thermo- 
dynamic cycles which may be used in  gas tullbine 
engines, has recently returned, and is in  charge of a 
small group working on problems of this kind. Two 
projects have been commenced : first an  examination 
of the eflect of atmospheric tenperature on engine 
performance-a matter of special importance in some 
parts of Australia, where high atmospheric temperature 
may reduce the power output of gas turbines; second, 
a comparison of the various means of arranging a 
turbine engine to provide suction for boundary layer 
control as well as propulsion. 

The large engine t e ~ t  plant is being modified to take 
jet engines, but i t  has been decided that dynamometem -*/- 
to tect propeller turbine engines will not be provided 
a t  present. That plant is, however, being arranged so 
that dynamometers can be installed later. 

(iii) Compressor and Turbine B?ading.-(a) Aero- 
dynamic Design.-In designing compressor or turbine 
blading, the usual procedure is to select a blade shape 
and calc~late  the velocity distribution around it. 
Several attempts may have to be made before an 
acceptable velocity distribution is achieved. 

An attempt is being made to put blade design on a 
more rational basis (by applying a method which 
permits blades to be designed for a specified velocity 
distribntion, a reversal of tho n:nal procecl~~re. The 
mathematical work is complicated and tedious, but 
three blade cascades have been designed for test in a 
low-speed cascade wind tunnel and are now being con- 
structed. The cascade tunnel for this work has been 
built; it is driven by a 40 horse-power motor and has a 
maximum air speed of 120 f.p.s. 

The mathematical design method referred to, results 
in a blade with an infinitely small inclnded angle at  
the t ra i lkg  edge. This is unpractical from a construc- 
tional point of v:ew and the effect on the velocity 



distribution of modifying the blade so that  the trailing 
edge angle is finite is being examined, using the 
relaxation method. 

(6) Turbine Blade Vibration.-A survey of methods 
of calaulating the natural vibration freque~zcies of 
coinple..sor and turbine blades has becn completed, 
and a report critically examining the ~ a r i o u s  nlethods 
has been issued. Work is now proceeding on a n  
nnalysis of the effect of tlie a i r  flou on the vibration 
of a cascade of blades; a t  certaili a i r  relocitics an  
effect analogous to the "flutter" of aircraft wings is 
encountered. 

( iv) Piston Ring Lz~brication.-'This investigation, 
reported last year, has been carried a ~ t a g e  further by 
the conlpletioii of a series of tests of the effect of 
lubrical~t composition and properties on the con- 
ductivity of the oil film between piston ring and 
cylinder. The experiulcntal technique has been grc.at1-y 
inilwoved, enabling the work to proceed faster aild with 
more certainty. 

Extremely inteyesting rosults have been obtained 
with various additives in  the oil. Pllauy additives, 
inclixdillg those regarded as " oiliness " agents, showed 
no significant improvement in  the trace, but additives 
of the " anti-wear " type gave a substantial improve- 
ment, and the further addition of a n  " oiliness " agent 
t,hen gave still better results. An hypothesis has been 
evolved to explain these results, which are believed to 
have an  important bearing on the problem of cylinder 
wear, and a report describing the work is now being 
prepared for publication. A further series of experi- 
ments to determine the effect of the shape of the piston 
rings on the oil film is being commenced. 

( v )  ILo /c:ry Tinlvc Engines.-Work on the single 
cylinder experimental rotary valve engine has been 
delayed by n~echanical failure, not associated with 
the valve, but tliese dificulties have been overcome, 
and i t  has been shown that, with a rotary valve, the 
optimum valve timing is substantially different from 
that which is appropriate for a poppet valve engine. 
The cylinder head and valve are now being modified 
to -permit a more detailed study of valve timing 
especially a t  high speeds. 

A tl~o-cylinder rotary valve engine, intended as a n  
auxiliary power plant for large a.ircraft, has hecn 
designed and built for the Royal Australian Air Force 
by the Aircraft Production Division of the Department 
of Supply and Shipping, with the advice and assistance 
of this Division. T l ~ e  prototype was completed recently, 
and is being run-in preparatory to type tests. 

(vi)  Engines for Flying iI1odels.-A series of tests 
has been csrried out on snlall enqines of the resonant 
jet type which are used in the radio-controlled model 
aircraft mentioned earlier. The thrust and fuel con- 
sumption hare  been measured over a range of mixture 
strengths both statically and in  an a i r  stream up  to 
150 feet per second. TV!len initial operational and 
installation difficulties had been overcome the engines 
proved successful for short Bights when the high fuel 
consumption was not a limitation on their use. 

-4 small t~ro-cylinde'r vee two-stroke engine has been 
designed and bl~i l t  as a power plant for the 12-ft. span 
radio-controlled aircraft under construction. The 
engine weighs approximately 7 Ib. and has developed 
4 h . ~ .  nndcr test. To  ensure stabiiity of the aircraft, 
i t  has been found necessary to fit contra-rotating 
propellers and a gearbox for this purpose is being 
constructed. 

A subsequent aircraft which is intended for high 
altitude operation mill be larger and mill reql~ire a more 
po~rerful  supercharged engine, which has bcen designed. 
I t  is somex~hat unorthodox with a single cylinder, 
opposed pistons, and a propel!er on each crankshaft, 
and works on the two-stroke cycle, supercharged by a 

Roots blower. The design power is 24 1.p. at 18,000 
feet, and it is hoped that the aircraft will reach 40,000 
feet. 

(vii) Dust Investigations.-The investigation of 
engine wear due to  dust, and of means of excluding 
dust from engine intakes, which has been going on 
for scveral years, is now in  ifs final stages. The work 
on the effect of filter geometry on the pressure drop 
through rcc-type air  ~ l c a ~ i e r s  has been completed, and a 
i*eport has been issued. I n  order to determine the effects 
of dust concentration and particle size on engine wear, 
a series of experiments is being conducted with a single- 
cylinder aircraft engine to which dust of measured 
quantity and size is fed 2nd the rate of cylinder and 
piston ring wear measured. These tests will provide 
informntion of value in  the design of air  cleaners, since 
they will show what quantities and sizes of dust may 
srlfclv be al lored tn pass. 

(v:ii) Other Inz)estigations,-The suction plant for 
the suction wing glider, m~nt ioned i n  the last report, 
has been tested both on the ground and in  flight in  a 
Dalrota aircraft. Folloming a change i n  the  airflow 
requircinents a secolld f an  nas  designed, and i t  and 
tho engine are now being insialled in the glider. 

No further tractor tests according to the Nebraska 
('ode have been conducted during the year, but it is 
expected that several tractors, some locally-made and 
some imported from England, will be submitted for 
t ~ s t  shortly. A local firm which has availed itself of 
the tractor testing facilities has provided the Division 
with a heavy truck as a loadiug rehicle. This is being 
fitted with a drawbar dynamometer and means for 
power absorption. 

6.  ELBCTRONICB APD TNSTRUMENTS. 
The development of the special instruments ~vilhout 

which many of the foregoing investigations would have 
been difficult, if nct impossible, to pursue continues to 
be an  important actiuity. Some of these instruments 
have a l ~ e a d y  been dc,:cribed; others are mentioned here. 

Work has commenced on the developmellt of auto- 
matic instrumental control for use i n  the radio- 
controlled flying models described earlier in this report. 
I t  is intended to  develop a simple form of automatic 
pilot n hich is considerably smaller and liqhter than any 
&--tiny equipment. This is possible as the accuracy 
of cl:..nction can he reduced in this caw to that s:lfEcient 
10 CII,,~)!C the course of t l ~ e  models to be plotted and 
co~.rec.rotl by radio methods. EEfort has been con- 
c e a t r ~ t e d  so f a r  on prc1c:nring or developing suitable 
ron,ynents  for use in  the equipment; for example, 
intcgl ating servo systems of rarions kinds. 

The construction of a high-speed recording electro- 
rneter for the nleasurcment of potentials in  corrosion 
inres t i~at ions  has been completed, but work is con- 
tinuing on an  improvement in stability of instruments 
of this type. ilnotlier aspect of the mctallurgical work 
calls for the rapit1 rceording of the expansions of small 
samples of special alloys ~vhen  they are heated to an  
rlerated tcmpcraturc, 2nd methods of doing this have 
been investigated. The apparatus, a model of v,lhich 
has bcen asseml~led, incorporates many novel featllres 
and aims a t  an accuracy of the order of 10-Qm. 

Thcre is often a demand in much of the work for 
a stable direct voltage amplifier. Often a thermiollic 
valve with grid control cannot he used, because the input 
and output circuits cannot be a t  a potential chosen to 
suit the application and which is independent of the 
amplifier itself. This is a distinct limitation. An 
amplifier in  which the innut and output circuits are  
isolated by a photoe!ectric link has been constructed and 
cxhaustirely tested in the laboratory. A good deal 
of effort continues to be devoted to facilitating the use 
of electric resistance strain gauges in exploring strains 
in structnres and machines under operating conditions. 
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Two additional types of strain-measuring equipment I Lavc been developed, employing the Wheatstone bridge 
type of circi,it with a c i i r ~  and temperature-compensat- 
ing gauges in adjacent arms. The first, which is the 
~implest and the cheaptst but which cevertheless has 
adequate accuracy and .nen-:itivity for laboratory work, 
operates on a partly null and partly defloetion principle; 
24-ehaniiei instrunrents of this type are now available 
from a Afelboxrne manufacturer. 

The ether instrument utilizes the remarlsable linelrity 
and stability of the Tinsley D.C. amplifier to amplify 
the small out-of-halance voltage from the strain gauges 
and use it to drf3c:ct an accurate, mirror scale rurrcnt 
~ncter. Low str2ins of the order of one-nlillionth of an 
inch can be accurately read. 

At the request of the Iioyal Anstralian Air Force 
a laboratdry mods1 of a generator to give constant 
frequency independent of wide speed variations was 
dey~ised and tlloroughly tested, Thid gave results which 
would be su%cient!y encouraging to warrant the con- 
struction of prototypes fol. Bight trials. 

7. APPLIED WORK. 
A constant flow of inquiries for information and 

assistance is received. Rlueh of this is diverted to other 
establishments, but ir, certain cases the experience of 
the Div,sion is clearly applicable. The more interesting 
are described. 

( i )  Speed Sprayer for Orchards.-For adequate 
pest control in orchards, i t  is necessary to spray a 
whole orchard within a very short period. The ortho- 
dox method of spraying liquid from pressure-fcd jets 
is slow and consumes considerable man-power and a 
better method is to blow at the tree a jet of air into 
which the liquid is sprayed. This speedi; up the spray- 
ing enormously and brings the operation under the 
control of one man driving a tractor and towing a power 
sprayer. A full size prototvpe needing about 25 horse- 
power is being desi~ned and will be built; various 
tests are now being carried out to provide the essential 
data for design. 

(i i)  Prosthetic Frames for Infantile Paralysis.- 
Prosthetic frames for the treatment of poliomyelitis 
have been de-ieloped, using aircraft structural materials 
and principles. The purposo of these frames is to relax 
the patient in the attitude of maximum rest during 
the period of treatment. The frames being developed 
are light and adjustable in ten dimensions to cover a 
wide range of patient size. Thir; latter feature allows 
them to be constructed in quantity before an epidemic 
and stored. The present type of (frame can only be 
" tailor-made " after the patient has contracted the 
disease, and the consequent delay may have a very 
serious permanent effect on the patient. Two sizes of 
frame, adult and child, have been designed and con- 
structed and are being tested in hospital service. 

(iii) Frost Pans.-The experiment made to find 
whether fans rotating horizontally in order to draw 
warm air down and spread i t  over the ground will be 
effective in preventing frost damage in orchards and 
vineyards have been continued. Tests with fans of 12, 
20, ayld 30 feet diameter on towers np to 30 feet high 
were instituted at the Council's Irrigation Research 
Stations at  Bferl~ein and Griffith. Tbe Division of 
Radiophysics is also co-operating in this work. The 
trials mere made during the winter of 1946 and 1947 
and will be continued in 101S. 

Owing to the small number of frosts and the experi- 
mental difficulties the trials will have to extend over 
several seasons to be conclusive. The tentative con- 
clusions are that each fan ~vill give protection to an area 
of about 3 acres for a power expenditure of 5 horse- 
power per acre. Capital costs are not prohibitive and 
the fans can be brought into action aut~rnatically 
when the temperature falls to danger point, 

XV. INDUSTRIAL CHEMISTRY. 

I n  an earlier report reference was made to the policy 
of decentralizing the activities of the Division of 
Industrial Chemistry. Further effect has been given 
to this policy by the establishment of a ceramics 
Iabo~atery in Adelaide, in cojlljunctioll with the South 
Australian School of Nines, and the undertaking of 
chemical engineering investigations in collaboration 
with the Department of Chemical Engineering of the 
University of Sydney. The latter investigations will 
be considerably expanded in the near future when an 
oficer of the Division, at  present receiving specialized 
training overseas, returns to set up a laboratory for the 
investigation of high pressure processes in  the same 
Department. 

Shortage of accommocLation remains a pressing prob- 
lem, and temporary laboratories have been provided to 
permit development of the cement, ceramics, and re- 
fractories investigations. The erection of a permanent 
building to housc the Organic Chemistry and Bio- 
chemistry Sectionr; and provide additional laboratory 
space for the Physical Chemistry and Cement Sections, 
has been commenced. Much thought has been devoted 
to the design of this building so that the laboratory 
space may be readily adapted to the requirements of 
future changes in research programmes. The design 
developed is of general application and numerous 
requests for sets of detailed drawings have been received 
from those responsible for designing new laboratory 
buildings. 

A number of novel processm developed in the Divi- 
sion have now reached the stage at  which industrial 
application can be recommended. During the year, 
information released regarding a Drocess for the pro- 
tinction of chronlium chemicals from chromite ore, 
and a method of rnzyrne tliprstion for the recovery of 
wool from sheepsl~in pieces, cau~ed tvidcspread interest 
and resulted in many requchts for d e t s i l ~  of the plant 
operations. Firms interested in applying the processes 
industrially have been given technical assistance by 
oficers of the Division. 

Despite shortage of accommodation, efforts have been 
made to provide laboratory space for guest workers 
from outside research laboratories who have desired to 
take advxntage of specialized equipment or facilities, 
or to collaborate with research groups in the Division 
in investigations having a bearing on their own 
research. Accommodation has been provided for eleven 
such guest workers in four different eections of the 
Division, the majority in the Chemical Physics Section. 
I n  addition, in numerous instances members of &e 
staffs of indnstrial firms have visited the Chemical 
Xngineering Section for periods of a few days to make 
use of units of pilot plant equipment. 

The description of the activities of the various Sec- 
tions which follows focuses attention on the work of the 
scientific and technical officers. The essential part 
played by the clerical and stores staffs and by the work- 
shop staff is recorded with appreciation, 

2. MINERALS UTILIZATION SECTION. 
The utilization of minerals for ir~dustrial or other 

purposes may be considered under two headings. 
Firstly, the purified mineral may be used as such by 
virtue of some intrinsic property of its composition or 
structure which fulfils an existing or potential require- 
ment. Secondly, the mineral may be considered as a 
raw material which by chemical means may be con- 
verted into one or more entirely different products 
having new pro~~ert ies  and uses. 

Both forms of utilization offer scope for research 
work of the type undertaken in this Section, but 
attention has hitherto been confined chiefly to such 
aspects as involve tramformation of the mineral into 
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other products. During the past year, both funda- (vi) Manganese Dioxide.-A large number of natural 
mental and applied research has been undertaken on a and synthetic manganese oxides have been examined, 
series of minerals of Australian origin with the dual both chemically and by X-ray diffraction methods, in 
object of improving methods of chemical treatment co-operation with the Chemical Physics Section. The 
and of devising new uses for derived products. object of the work has been to obtain fundamental data 

Elnphasis has been placed on the derivatives obtain- on the structure of the varioua oxides and to correlate 

able from components of the heavy mineral sands which this with the performance of the as 
are such a notable feature of the eastern Australian depOlarizers in dry cells. The Causes of certain types 
littorals. To  this extent investigations of of Premature corrosion of the Containers of dry 
titanium, rare earths, and related rnaterlals cells have been traced to certain in  the 
have been prominent. ~h~ industrial chemistry of manganese oxide; meana for avoiding this trouble have 

other rare elements has also received attention. On been studied. 
the other hand, studies on chrome iron ores, manganese (vii) Graphite.-Various of puri- 
oxides, and graphite have been carried on concurrently. fication of Australian graphite concentrates have been 

developed, and samples of exceptional purity have been 
I n  most instances the work described is a continua- prepared. problems associated with the grinding and 

tion of projects referred to in the previous report. colloidal dispersion of high-purity graphite have been 
(i)  Chromite.-Pilot plant tests of a new process examined. Fundamental studies were made on the 

initiated in this Section for the production of chromic properties of graphite derivatives such as graphite 
anhydride from chrome iron ore by an acid digestion oxide and interlamellar compounds such as graphite- 
method have now been completed by the Chemical ferrichloride. The latter material may have important 
Engineering Section. Industrial interest in the poten- novel applications. The behaviour of various types of 
tialities of this process has been well maintained both grsphite in electrical dry cells has been examined in 
in Australia and abroad. Recent laboratory work conjunction with that of artificial manganese dioxides. 
within the Section has been confined to certain funda- Throughout the year industrial contacts were main- 
mental aspeck of the solubilities of tho sulphates of tained and extended, and a large number of inquiries 
iron, aluminium, and magnesium which accompany the on miscellaneous problem of minerals utilization were 
chromium compounds both before and after the electro- answered. 
lytic oxidation of the solutions. This work has an 
important bearing on the efficiency of the selective 3. CEMENT ARD CERAMICS SECTION. 
crystallization of the chromic anhydride and also deter- (i) Cement Investigations.-The investigation of the 
mines the extent to which cycIic operation of the process deterioration of concrete as the result of reactions 
is possible. between its cement and aggregate components has been 

(ii) .Monazite.-Comprehensive invetigations cover- continued. Factors which affect mortar expansion, such 
ing the chemistry of the many components of monazite as the amount of reactive material in the aggregate and 
have been continued with the object of compiling alter- the amounts of algalib and available water, have been 
native quantitative flow sheets for the acid-processing investigated. The 11:aterial produced by reaction 
of this mineral. I n  addition to the separation of the Detn.cc:l allralis and reactive siliceous niaterlal has been 
several rare earths present, attention has been directed studied, and its volume has been sho~vn to depend largely 
towards improved recovery of thorium and the removal on its water content. Additional evidence showing that 
of phosphate from these several ~roducts.  This work rcncting aggregate causes deterioration by producing 
has involved a study of the fundamental chemistry of fine cracks in the concrete has been obtained. As a 
the various elements present. I n  another connexion a result of further information gained from the behaviour 
detailed examination of the properties of the double of Australian aggregate materials, i t  has been possible 
alkali fluorides of thorium has been made. The reaction to advise public bodies on the choice of aggregates for 
between thorium metal, carbon, and thorium carbide large concrete projects. Mnch attention has been 
has also been inve~tigated. given to the rapid determination of sodium and potas- 

(iii) ~ ~ t i l ~ . - ~ ~ ~ k  on various derivatives of sium in cement, and a flame photometric method and a 
titanium which is obtained by the rapid gravinletric method have yielded satisfactory 
anhydrous chlorination of has been results. A s t~idy of the mechanism of air-entrainment 
The results obtained from butyl titanite heat-resistant in cement and mortar pastes and the behaviour of BUS- 

paint films, developed this section in tralian materials in this connexion has recently been 
with the ~ ~ ~ i ~ i ~ ~ ~  supply ~ , ~ b ~ ~ ~ ~ ~ ~ i ~ ~ ,  have con- commenced in collaboration with the Council's Build- 
tinued to evoke industrial interest both here and over- ing Research 
seas. ~ ~ ~ ~ ~ t i ~ ~ ~ i ~ ~ ~  on the formation and bonding of The cement investigations have been assisted by the 
hard compacts of titanium nitride have been continued co-operation and financial support of the cement and 
with encouraging results. Concrete Association of Australia. 

( i i)  Refractories Investigations.-The study of 
(iv) Zircon.-Fundamental studies on the reduced materials for cement kiln linings has been continued, 

halides of zirconium have been continued. This work  hi^ has included investigations of the chemical and 
has a bearing on methods of separating the hafnium physical factors which limit the life of the bricks at 
which accompanies the zirconium in the mineral zircon, present in industrial use, and attempts have been made 
which is a major component of beach sand concentrates to develop special refractory composit,ltions. 
from eastern Australia. Preparation of large amounts The invmtigations of bricks for coal gas retorts has 
of crude zirconium tetrachloride by anhydrous chlorina- heen considerably extended. ~h~ examination of a 
tion of zircon has been a feature of the preliminary number of commercial samples has, in  some instances, 
work. This material is a useful intermediate for the indications as to how a more satisfactory brick 
preparation of other zirconium derivatives. can be produced. The distribution and fllictuation of 

(v) Uranium Ores.-Leaching of low grade phos- temperature in retorts is also receiving attention. The 
phatic uranium ores and selective recovery of uranium Nat'onal Gas A.csociation continues to contribute both 
concentrate has been continued. The work has been active co-operation and financial support to the work 
desimed to assess the relatire merits of various methods on gas retort refractories. 
for the ores concerned. The processing of certain more (iii) Ceronzics Investigations.-The preliminary 
coniplex uranium ores has also received attention, and survey of Australian ceramic materials is still pro- 
in this case the recovery of associated elements, such ceeding, ~ n d  considerable progress has been made in the 
as titanium, has been studied concurrently. survey of the clays of South Australia. Certain of 





an attempt to establish the precise celestial co-ordinates 
of these sources of stellar noise. It is obviously 
important to detelmiile whether these coineidc with 
the positions of any known stars; if they do not, i t  
might be that a new type of star, termed a "radio 
star ", has been discovered. 

The technique employed in examining these galact:'? 
sources is to dbserve the interferc::ce between thc 
direct radiation and that reflected from a smooth sur- 
face such as the sea. For the highest accuracy in 
est~blishing the positions of the sources, observations 
are needed a t  rising and setting from a site well above 
sea level. As these conditions are not available cm the 
east coast of Australia, an expedition has been sent to 
New Zealand to make measurements at a specially 
selected sitc in the North Island. 

Sin~ultaneous observatior ; are being made near 
Sydncy and, as a rpsult of t?;is work, it is hoped to fix 
the co-ordinates of the various sources sufficiently ~vell 
to say whether or not they have their origin ill known 
stellar bodies and whether the observed variations in 
intensity arise within the earth's atmosphere or are 
characteristic of the source. 

Radio reflections from the moon were first obtained 
by overseas workers early in 191 6. Both in these exycri- 
ments and in the study of radio "noise" received at  
the earth's surface from outer space, there is evidence 
that some of the variations occurring may have arisen 
in the outcr region of the earth's atmosphere known as 
the ionosphere. Although for many years it has been 
possible to study the under-side of the ionosphere, little 
is known about its upper regions because rr,clio waves 
which are capable of reaching there are not returned 
to the earth. For a study of the outermost reqion. of 
the earth's atmosphere, a signal is needed which comes 
through the ionosphere from outer space; echoes from 
the moon might be used for this purpose. 

This possibility has been te~ tcd  using special trans- 
missions from the powerful short wave transmitter, 
Radio Australia (located at  Shepparton, Victoria), 
in conjunction with receivine equipment Fnilt nad 
installed at the Division's field station at  Hornshy, 
New South Wales. The Postmaster-General's Dcpart- 
mc~l t  and the Department of Information co-operated 
in making the transmitter available at  times when i t  
was not being used for overseas broadcasts, and in 
providing a landline connexion betmecn Hornsby and 
Shepparton for tranemission of the signals which were 
used to " key" the transmitter. 

I t  so happens that the moon passes twice each month 
through the aerial beam used for transmissions to 
Canada and the United States of America. Tests 
are only possible at  these periods, and provided the 
transmitter is not rc~u i red  for other purposes at  
that time. The occasicns on which both theqe con- 
ditions are satisfied simultaneously have necessarily 
been infrequent but radio echoes from the moon have* 
been obtained on thirteen out of the fifteen test. so far 
made. 

A preliminary analysis of the results shows that the 
experiments are likely to yield new results of scientific 
importance and the work is being continued. 

The average temperatnre of the moon has been 
known from measurements at  optical wavelengths 
to be of the order of 350°R. at full moon, and 
to show a regular cyclic variation throughout the lunar 
cyrle. 

Sensitive receivinq equipment on a wavelength of 
1.25 centimetres nrhich has been developed a: p2rt of 
the solar noise investigations has been fou7d to be 
capable of measuring the temperature of the F on at 

this wavelength. Results have been obtained through- 
out three complete l u ~ a r  cycles and shorn very interest 
ing feati~res. A much smaller temperature varSatio3 
frmn full moon to new moon is indicated and this is 
interpreted as revealing that the radio waves arc being 
received not from the surface of the moon but  fror~i 9 

depth beiow the surface. This viork is proceeding and 
is likely to lead to knowledge of the thermal and 
electrical characteristics of the surface mnterial of 
which the moon is composed. 

It was indicnted in  last year's report that snccess 
had been achieved in stimulating clouds to producc 
rain by artificial meanq. I t  was emphasized that pro- 
gress in this sltbiect was dependent on a thorongh 
understanding of the physical processes involved, and 
work has been concentrated in thig direction. I t  ha:, 
included: (a) studies of the effect of seeding clouds 
with dry ice; (b )  a study of clouds and cloud struc- 
ture; (c)  the &evelopnient of instruments for 
measurement of the physical conditions in and around 
clouds. 

The work is being undertaken a t  a site provided by 
the R.A.A.F. at  Richmond, New South Wales. This 
change of venue and changes in the flying arrange- 
ments during the year restricted the anioimt of flgino 
which was undertaken during the summer months. 
but the situation has been improved with the arrival 
of a detachment of the R.A.A.F. Aircrnft Reqearch 
and Development Unit at Richmond aerotlronic and 
the allocation of a hiqh flyin? Dakota aircraft for 
rainmaking flights. The fol!oming investigations are 
now being undertaken. 

( i )  Ezpericmenfnl h'eedinq of Clouds.-It is possible 
that quite a ni~rnbpr of seedin? a ~ e n t s  vo1lld 1.e effnc- 
tive in stimu!ntinp clouds to rain hilt attention is beixg 
concentrated on tlie most promising of these, nxmelv, 
dry ice. I t  is found that the probability of qnccew- 
fully producing rain with dry ice depends on 
whether the cloud temperature is ahove or below a 
criticnl value when the dry ice is dropped. Alter- 
natively, i t  is porsqihle that the h c i ~ h t  of the cloixd 
above freezing level is the m ~ i n  detrrnininq factor. 
Infonvmation is being collected to substantiate this 
point. 

An investigation is being made of the time which 
elapses betw~en the d r o p n i n ~  of dry ice and the first 
appearance of rain from the b a v  of the clolid. On the 
few occasions it has been possible to observe thi j  
satiefactorily, the time hss been of the order of twenty 
minutes. This is in close agreement with a calpnla- 
tion made by Bergercm in 1987 of the time taken for 
an ice nncle11~ to crow to raindror, s i ~ e .  

(ii) Cloud Ph7/sics.-A comnlcte nnderstandinn of 
artispin1 rain forvsltion will require mi~ch more 
detailed knom1ecle;e than exists at  ~ r e ~ e n t  on the 
physical condit:ons in and around natural c1oud.q. A 
stiidy of cloud phvsics is therefore be'ng made in 
p a r ~ l l ~ l  with the rainmakinq proqramme. The three 
methods of invectigation being used are: (a) visual 
and photographic ob.cervations of clonds from the 
ground; (b)  horizontal traverses through clouds by 
means of specially equipped aircraft; (c) radar 
observations of the constituent drops and particles. 
Ow'nq to difficulties of observation, i t  may be a con- 
siderable time before this work produces tangible 
wwilts. 

8. MATREM~TICAL PHYSICS. 
As in previons years this S ~ e t i o n  has been concerned 

with theoret;cnl work ari.civg out of or incidental to 
other ~ h a ~ e s  of the Diviqion's research programme. 
Nnw that the p a t t ~ r n  to this work has become clcarlv 
defined, coneiderat'on has been given to the use of 
mechanical aids to oomputation and as a result it has 



(iv) Heterogeneous Catalysis.-The earlier kinetic 
studies of the catalytic dehydration of 2,3-butandiol 
over thoria to butadiene have now been followed by a 
more detailed study of certain steps in the reaction. 
Measurements have been made of the adsorption equi- 
libria on thorium dioxide of the butandiol, butadiene, 
and the other reaction products-water, methyl vinyl 
carbinol, and methyl ethyl ketone. A.s a result useful 
information has been obtained of the nature of the sub- 
stances which poison the catalyst and concerning condi- 
tions favorable for the overall reaction. Additional 
helpful information to this end has resulted from 
nictasurements of the snrfacc area of the catalyst, from 
X-ray evamination and from conductance measurements 
on thorium oxalate during its thermal decomposition. 

Latterly, emphasis has been withdrawn from this 
particular rcnction and attention given to less specific 
but more fundamental work on the nature of catalysis, 
wpecially to the development of new physical methods 
for the examination of individual steps in adsorption 
processes. Equipment for the measurement of rapid 
adsorption rates is being used to study the kinetics of 
adsorption at  elevated temperatures. 

(v) Plastic Investiqations.-(a) Adhesives of Tan- 
nin-Formuldehyde.-The reactions betwen formalde- 
hyde and a number of tannin extracts from native 
Australian trees have been studied, and i t  has been 
shoTcn that certgin of these tannins, phenolic in nature, 
may be used to prepare highly satisfactory adhesives. 
Somc of the tannins in this class have not yet been 
errpl~ited and they could become useful by-products of 
the timber industry. These adhesives, which are very 
reactive and set at moderate temperatures, can be used 
for the prodiiction of plymoods which paw the A x 100 
grade for water resistance (B.S.S. 1203-1945). A 
relatively amall amonnt of formaldehyde is needed to 
produre these adhesives, and preliminary reaction 
between tannin and formaldehyde is not necessary. 

Tannin extracts from the barks of Acacia rnollissima, 
Ca1b;fris ralcnmfn, Callitris glauca, and Eucalyptus 
crcbro, and also from the mood of Euralyptus consi- 
d ~ n i n n a  and E~~cal?ynfus reduncn var. elata have been 
examined. Resins obtained with tannins from the last 
two eucalypt sper i~s  were not snfficiently reactive to 
be fatisfactory adhesives. All other extracts gave 
adhecives which produced water-resistant and high- 
s t r e q t h  bonds when pressed at  90' C. under 200 Ib. 
pressure for ten minutes. Resins from C. ca7carata 
and A. mollissirna gave moderately strong and water- 
resiqtant bonds at  2Fi0 C. Unfork~nately, these cold- 
setting adhwives, unlilie those which must be pressed 
hot, remain liquid only (for a short time after mixing 
and are therefore not easy to handle. 

(6) K i n ~ t i c s  of the Pheno7-Formnldehyde Reaction. 
-Some earlier stiidies of the chemistry of resins used 
to manufacture imlnroved wnods showed the need for 
a.1 inrestigation of the kinetics of the reaction between 
p h ~ n o l  and formaldehyde. This reaction, though fanda- 
rncntal to the phenolic resin industry, still awaits a 
thoronqh stiidy, no donbt largely because of its corn- 
plrxity, and work of this kind has recently been 
commenced. 

(vi) Micro-analysis.-Facilities for elementary 
micro-analysis are es~ential for research worlr in  
organic rhemistry and e.a~cially in dealing with natural 
products, and steady progregs has been made in building 
up thew facilities within the section. An apparatus 
for the micro-determination of carbon and hydrogen 
has been made automatic, and an automatic Unter- 
zaucher apnaratns for the direct micro-estimation of 
oayqen has been constructed. 

Recearrh investiqations in this fieId are justifiable 
as a stimulus to active interest in micro-analysis; but 
they havc also proved neceqsary in order to have satis- 
factory methods of analysis. During the year the 

micro-determination of acetyl groups has been critically 
examined and modifi,cations made. A t  present the 
determination of methylirnide groups is under examina- 
tion and modifications have been made to the apparatus 
used, for this determination and for rnethoxyl groups. 

8. BIOCEIEMI~TRY SECTION. 
Research of direct practical interest to the fell- 

mongering industry has E e ~ n  cont:'nued during the 
year, and liaison with the industry has been maintained 
through visits to fellmongeries and by the six-monthly 
distribution of circulars. I t  has become increasingly 
evident, howcrer, that, although further improvements 
ccnld be made in some f~l l rnon~eries  by the application 
of existing scientific lcnowledge and specific recom- 
mend3tions from this Section, significant advances in  
the industry are unlikely without more basic knowledge 
of wool and slyin and thc action of various chemical and 
biological agents on them. Such knowledge would be 
of considerable importance to research workers con- 
cerned with other aspects of the sheep and moo1 i n d u ~ t r y  
and would, in fact, be a valuable contribution to the 
Council's wool research programme. I n  view of its 
general importance, more effort will henceforth be 
devoted to fundamental research on wool in the Rio- 
chemistry Section, mith particular reference to its 
mode of formation, Ihe chemical structure of its con- 
stituents, their relationship to other proteins, and the 
action of enzymes on wool keratin and on the pre- 
keratinous material in the wool root. 

(i) Pellmonqerinq 1nvestiqntions.-(a) Recovery of 
Woa7 from Whole Skins.-The beneficial effect of cool- 
ing the  oak water from 23' C. to approximately 10' C. 
on the quality of the pickled pelts obtained by the 
painting process was shown in a large-scale fell- 
mongery experiment. Another illi~stration of the 
important influence of temperatl~re wa9 the drrnonstra- 
tion of severe tenderine; of pickle? pelts observed during 
storsqe for five days between 50' and 57' C. 

(b)  Recovery of wool from s7cin pieces.-Modifica- 
tions in  the design of the incubator cabinet used for 
the prodnction of mould on bran and improvements in 
the mode of handling, which mere effected jointly by 
officers of the Biochemistry and Chemical Enginerring 
Sections, have made it possible to nroduce mould bran 
of consistently high proteolytic activity for use in the 
recovery of wool from skin pieces by the enzyme 
digostion process. Experience gained mith this method 
has been made avai l~ble  to the industry, and mould 
bran of requisite activity is now in commercial pro- 
duction. Changes have also been adopted in the 
diqestion process on a pilot plant scale, leading to more 
rapid digestion and improved colonr of the wool re- 
covered from skin pieces. Arrnnqements are beinrg 
madp with some fellmongers for the process to be tested 
on an industrial scale. 

(ii) Biochemicnl G h d i ~ s  on Wool and Wool Roots.- 
A new method of preparing wool roots in quantity 
has been devised to permit the studv of the constitnents 
of roots and comparatlv~ qtudies of the root above and 
below the zone of keratinization in the follicle. This 
should lead to an understanding of the mechanism of 
protein synthesis in the vool follicle and the more 
efficient ilse of depilatories. The roots are collected 
by shearing the wool close to the skin surface, applying 
a mixtlxre of beeswax and rosin to the epidermal side 
and, when set, peeling it away from the skin and clip- 
ping off the ~xposed roots mhirh project from the wax 
surface. Already, by appropriate examination of this 
material, it ha4 been possible to demonstrate the 
presence of several amino acids, carhoxylic acids, 
scluble protein, and several enzyme qvstems. Some 
of these constituents are also extractable from wool, 
and the sepnrstion of some of them has been facilitated 
by preliminary disintegration of the roots in an ultra- 
zonic apparatus. 



(iii) Mould Enzyme Investigations.-A liquid pro- 
tein-free culture medium has been developed on which 
the strain of Aspergillus oryzae, used for the pro- 
duction of the skin-digesting enzyme on bran,. grows 
vigorously and yields appreciable quantities of 
enzyme. The filtrate from these cultures is 
rich in the skin-digesting and wool-loosening 
enzymes and therefore serves as an excellent 
source of enzymes for purification and characterization 
studies. A circulating vacuum evaporator has been 
constructed for the low temperature concentration of 
the filtrate, and some progress has been made in the 
fracticnntion of the proteolytic and other enzymes in  
this concentrate. 

(iv) Enzyme Systems i n  Some Fermentation 
Bacteria.-Further evidence has been obtained for the 
composite nature of the " hydrogenlyase " of Aero- 
bacillus pol?~myxa and Escherichin coli. Although this 
is generaljy regarded as an adaptive enzyme, an alter- 
native explanation of the experimental data obtained 
with hydrogenlyase has been evolved. 

(v) Preparation of Enzyme Substrates.-In order to  
know precisely which linkages in protein molecules are 
split by purified enzymes, it has become necessary to 
synthesize a variety of peptides from amino-acids for 
use as enzyme substrates. When the structnral require- 
ments for enzyme activity have been established, the 
enzymes mill be used to hydrolyze protein deriratives, 
such as those from wool, thereby providing valuable 
information about the structure of the protein molecnle. 

(vi) Collection of Jlicro-organisms.-The Scction'a 
collection of bacteria, yeasts, and moulds has been 
enlarged to include additional micro-organisms of 
indllstriul inlportance and other species used in  the 
estimation of amino-acids. I n  some instances these 
estimations involve the production of lactic acid and 
in others the use of bac t~r ia  as a source of decarboxy- 
lases fcr specific aminn-acids. One oRcrr of the 
Section has acted RS secretary of a Committee which is 
planning the establishment of an r2n~trnlian National 
Collection of Cult~lres of M;cro-organisms. Through 
the Australian Chemical Institute, a preliminary 
snrvey has been made of cultures already available in 
this country. 

9. CRE~CICAL ENGINEERING SECTION. 
During the year the process development work 

remaining from the war period n-as completed and the 
general research programme of the Section re-orcanized 
to f ~ ~ l f i l  the two principal functions of the Section, 
namely, to undertake research directed to the develop- 
ment of fundamental chemical engineering knowledqe 
and to undertake the pilot-scale development of new 
chemical processes or;gin~ted in  other Sections of the 
Division. Con~~iderable care has been taken in develop- 
in4 a group of fundamental research proiects, each of 
which alone may yield an important contribution to 
chemical engineering knowled~e and which as a group 
has the long-term aim of relating the physical pro- 
perties of nure components and of their mixtixres to 
process behaviour and moIecu1ar structvre. This type 
of work is esqential for the further develonment of 
methods of chenical encineering design and for the 
development of new methods of processing. 

I n  the applied field work has continued on the instal- 
lation anrl instrumentation of a wide variety of pilot- 
scale proces.cing equipment. Equipment now installed 
has hecn estensivelv n s ~ d  during the year for pilot 
plant studies both by officers of the Division and by 
technologists from private indll~try. The staff of the 
Sertion has continlied to provide advieory scrvices to 
chemical industry and to other Sections of the Division, 
and to desim and constnict research eqnipment, and 
provide fticilities as required by the Division. 

(i) Distillation Research. - An investigation 
designed to determine the equilibrium conditions for 
the liquid and vapour phases of selected binary mix- 
tures has been commenced in an atternpt to assign a 
physical significance to the constants of cxisting 
empirical equations used to express the deviations from 
Raoult's law and upon which present methods of design 
of industrial fractional distillation equipment are 
based. The ultimate aim of this project is to obtain 
sufficient information to permit the prediction of liquid 
vapour equilibria for binary and ternary mistnres 
from a Isnowledge of the molecular structure of the pure 
components. At the present time, equipment is svail- 
able for the preparation of pure compounds and for the 
precise determination of liquid and vapour equilibrium 
concentrations for binary mixtures over a wide range 
of temperatures and pressures. 

A mathematical investigation of the most general 
expressicn for interpreting liquid-vapour equilibria 
data has also been undertaken. 

(ii) Solcent Extraction Research.-Work has com- 
menced on the development of methods of design of in- 
dustrial continuous solvent extraction equipment based 
on the physical properties and molecular structure of 
the solute and solvents. Initially this study is being 
directed to the determination of rates of solute diffusion 
across a liquid interface using a specially dc:veloped 
interferometric method. Recently the officer engaged 
on this projcct was transferred to the University of 
Sydney where he will continue this work under the 
direction of Professor T. G. Hunter. 

(iii) Determination of the Physical Properties of 
Gasps and Liquids n t  Bigh Pres91rres.-During the year 
initial steps were taken to establish a laboratory for the 
determination of the physical properties and behaviour 
of pure compounds and of binary and ternary mixtures 
at  pressures up to 10,000 lb./sq. in. This work mill be 
a necessary supplenzent to the experimental work in 
both the distillation and solvent extraction investiga- 
tions. The high-pressure laboratory will be established 
in the Chemical Engineering Department, University 
of Sydney, and although primarily devoted to funda- 
mental studies of physical properties its equipment 
will be available for the study of chemical reactions at 
elevated pressures. At  the present time one of the 
Section's officers is ,studying recent research develop- 
ments in  this field overseas. 

(iv) Development of Adsorption Processes.-Work 
is in progress on the development of a new method of 
separation based on selective adsorption. Adsorption 
equilibria and adsorption rates are being studied with 
a view to developing a continuous industrial process 
for the separation of physicalIy similar materials 
hitherto not readily separated by current industrial 
methods. I t  is expected that the new technique will 
have particular application in  the purification of 
antibiotics and other biological materials. 

(v) The Study of f i n e  Particles.-The behaviour of 
fine solid particles suspended in gas or liquid media 
is being investizated with a view to correlating such 
diverse industrial operations as dust and fume removal, 
sedimentation, filtration, thickening, and pneumatic 
conveying. This work has involved the development 
of methods of preparation, classification, and measure- 
ment of uniformly sized and shaped spherical particles 
in the size range from 0.5 to 25.0 microns. Studies are 
being made of the dynamics of flow of gases and liquids 
through porous beds produced from these accurately 
sized and shaped spheres and of the fluid dynamics of 
systems cornoo5ed of both dilute and dense suspensions 
of these snhercs. This latter phase of the work has 
direct application in developing the new industrial 
technique of solid fluidization. 
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these clays have been characterized mineral~gical l~,  A satisfactory method has been developed for separat- 
and data of immediate ceramic interest have been ing scheelite by flotation from all other minerals in  the 
obtained. The Geology School of the University of King Island deposit with the exception of calcite. 
blelbonrne is co-operating in the mineralogical work Work on the separation of calcite from the scheelite 
while the South Australian Department of Mines has concentrate is continuing. 
asisted in the survey of South Aus t ra l i~n  ceramic (i i)  Detergency.-Work has been continued both on 

' materials. A laboratory bas been established in the fundamental aspects of detergency and the develop- 
Adelaide in conjunction with the South Australian meat of an improved method for the scouring of wool. 
School of Mines and Industries 2nd an experienced By the use of a small amount of solvent which is added 
officer is now available to assist in the solution of the to the scouring bath in the form of an emulsion, the 
problems of local manufacturers. Additions to the staff wool grease may be effectively removed without heating 
in Melbourne have rendered possible the initiztion of the sco:~ring soliltions. A difficulty which presented 
physical and chemical studies of problems which are of itself in this work was the formation of a troublesome 
fundamental ceramic interest, and are likely to have a scum, but it has been found that this can be avoided 
direct bearing on the Australian industry. by incorporating a small amount of soap fatty acid 

in the sol~rent. 
(iii) Surface Area of Solids.-A knowledge of the 

4. FOUNDRY SANDS INVESTIQATIONB. surface area of finely divided solids is important in  a 
The Section is concerned chiefly with the investiga- wide variety of reactions. The method employed 

tion of sands, clay and core-binding materials used depends upon the direct relationship between the surface 
by the foundry industry. Surveys of moulding sands in area of the powder and the amount of nitrogen which 
the seaeral States of Australia are being conducted in  i t  can absorb at  the temperature of liquid air. Many 
collaboration mith the reqpective Mines Departments. determinations have been made in connexion with the 
The surveys in New South Wales and Western Am- flotation of mineral particles and problems being studied 
tralia have been completed and reports are in press. in other Sections. hlaterials submitted by other Sec- 
The testing of Queensland moulding sands has reached tions included cements which had been used as standard 
an advanced stage. I n  Victoria work has been con- san~ples for determination of surface areas by the per- 
tinued on alternative sources of supply of grades of nleability technique, and samples of bentonite from 
~ a n d s  in danger of d~plction. Firms establiching which it is hoped to determine a relationship between 
foundries in roi~ntry districts have been assisted in  the surface areas of clays and their properties for use 
selecting moulding sands from local sources. in the ceramic industry. 

The acnte shortage of linseed oil, which is exten- 
sively used as a core-binder, has led to an investigation 6. CIIEMICAL PHYSICS SECTION. 
of a number of possible substitutes of Australian origin. During the year, some of the modern tech- 
Materials now being investigated include waste-liquor niques which have been established in this Sectioll have 
from p a p r  manufacture, safflower oil, yacca gum, and been made available to research workers from other 
candlenut oil. institutioas; consequently, this report covers a variety 

Close contact has been maintained with the foundry of scientific work not normally within the scope of 
industry to which an a d v i ~ o r ~  ~ e r v i r ~  on moulding this Section's activities. 
sand is available. A number of tests ( i )  Protein 8 t r ~ c t u r e  8tudies.-Fibrous wool 
has heen to sands and keratin, together with other fibrous animal proteins, 
clays reauired for specific purposes, and informa- obtained from nerve, muscle and tendon, have been 
tion has been supplied in response to a laree number intensively investigated by electron microscopical 
of inquiries concerning the choice of moulding sands, methods. Preliminary X-ray crystallographic studies 
the dielectric baking of cores, a new process for coating have also been made, and i t  is proposed to extend this 
monlding sands, the effect of red sand additions on urOrk with the aid of a high Power X-ray generator a t  
synthetic resin binders, Anstrdian alternatives for present under construction. Information has been 
American sand mixture, and other matters. obtained concerning the organization of the fibrons 

structures on the macromolecular level, which confirms 
the contention that the protofibrils of such proteins are 

5. PHYSICAL CHEMISTRY SECTION. linear aggregates of corpuscular protein molecules. A 
Work has been continued on 8 number of aspects of new technique, which provides data on the distribution 

surface chemistry with particular reference to the prin- of inorganic matter in these systems, has been 
ciPles nnderlvine; the flotation process for minerals dweloped; it is of particular value in establishing the 
separation and the use of detergents in scouring. localization of calcium and potassium in the myofibrils 

of striated muscle. (i) Flotntion Investigations.-The mechanism Luminescent Materials.-Further research on particles 'ltached to air the mechalrirm of the luminescent process has involved bubbles in the flotation 'el' has st'ldied and a Pap'' theoretical of and spectroscopic, 
has been published which supoOrts the X-ray, and diffraction studies on exceeding]y direct collision between the bubble and mineral particle. pure vacuum-sLlblimed zinc sulphide. In the course of A factor of fund~mental  imnortance in froth formation this worlz, a novel method for establishillg the tempers- 
is the rate at  which the surface tension at  a new i n t ~ r -  tu,e of the a + of sulphide has face is reduced by tbe adcorntion of surface-active corn- beel? devised and 
pounds present in the solution. This ia  being invnsti- (iii) ~ i7uc ta ra l  Prohlcola in Organic Moleculer- 
gated by the vibrating jet method. Infra-red spectrosco~~ic methods have been applied to 

A fundamental study of the use of lony-chain carbon problems associated with the molecular structure of 
compounds as collectors in the differential flotation pro- compo?lnds important in agriculture and secondary 
cess has been undertaken. This subiect is of wide industry. Among the compounds studied are hypericin, 
general importance in  mineral benefiriation. The ex- the pigment of St. John's wort; oxim~no-propionic acid 
pqrimental nromamme has been ronrerned primarily and derivati~es; the sydnones; and a series of amide 
~ l t h  the flofatio~ of the tnn~sterl  mineral scheelite, waxes. 
which is a partiri~larly suitable mineral for use in the (iv) Inferferornet~i~ Jfethods applied to Physical 
general investipat;on. At the same time, beneficintion Meas7rrcmcnf.-Multiple-beam interferenee methods 
of scheelite ore is of national importance in view of the have been applied to many problems involving the 
extensive deposit of ore of this type on Eing  Island. accurate measurement of displacements smaller than 
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the wavelength of light. Precise calibration of the origin and treatment be available; such a sample has 
magnification of the electron microscope, essential in been prepared by the solvent extraction of a bale of 
studies of periodic structure in  fibrous proteins and in 1,Ierino mc.01 using the mildest possible treatment to 
establishing the dimensions of protein molecules and refine it. Methods of analysis are now being worked 
virus particles, has been rendered possible by the use of out using a commercial sample of wax. 
such a technique. The method has also been applied When wool wax yields a non-acidic portion 
to the design of sensitive infra-red detectors and high- composed chiefly of higher alcohols. Commercial 
vacuum gauges. methods for resolving this mixture of alcohols have 

(v)  ~ l e c t r o n  Jficroscopy of dnimab Viruses.--The been designed mainly to yield cholesterol. These com- 
viruses of chicken Pox and herpes zoster have been mercial n ~ e t h d s  as well as others rcported in the litera- 
studied in collaboration with the Commonwealth Serum ture have now been in a preliminary way and 
Laboratories, and the haemagglutination of influenza appear to be f a r  from quantitative and in need of 
virus in collaboration with the Walter and Eliza Hall  improvel,ent. Cholesterol is of value, 
Research Institute. The first two viruses have heen nrllereas the remaining alcohols, consisting chiefly of 
shown to be identical and their dimensions have been triterpenes and amounting to over 60 per cent. of the 
established. whole, have been regarded as relatively unwanted by- 

(vi) Use of the Mms f l~ec t romete~  in fltructuraz products. Since relatively little is known concerning 
Anab~sis---Certain problem of molecular the structure of these compounds, an officer who returned 
industrially important compounds may be solved during the year from abroad, after gaining experience 
the use of mass spectrometry. The potentialities of in the chemistry of triterpenes, has a 
this method are being investigated thoroughly by a detajled examination of those present in wool wax. 
fundamental study of appearance potential curves of 
ion fragments-in particular, those which result from (b )  Sugar-cane 1Yax.-Sugar-cane wax, when 

obtained by the solvent extraction of filter muds, con- 
abnormal molecular rearrangement. 

(vii) Nechanism of Arc and Spark Discharges.- tains varying amounts of undesirable ash-yielding sub- 

Spectrographic analysis has now become of major st3nces (soaps, phosphatidates) and colouring matters. 
Work in progress on this wax is aimed to discover importance in process control in many industries; yet snitable means of removing these unwanted components. llttle is known of the rneehani~m of excitation of the Little is known of the colouring matter,3 present, and 

spectm. Further of this although a systematic study of rhemical bleaching agents requires a basic knowledge of the processes by which 
these spectra are ~ r o d u c d  in the arc and spark dis- may reveal a suitable method for their removal, i t  may 

charges in air. Experimental data are being collected, be neccssrry to examine the nature of the colouring 

and theoretical studios are being made in an effort to matter before a suitable decolourization process can 
'he frxnd. 

understand this mechanism. 
(viii) Stpldies on tlze Surfaces of flolids.--The (i i)  The Reaction between Acetone and Ammonia.- 

flotation of minerals depends fo r  its succescful opera- The modification of this reaction to give quickly a 90 
tion on the nature of the mineral surfaces. Electron Per cent. yield of a pentamethyl-pyrimidine and its 
microscopical and diffraction investigations of natural conversion to a hexnne diamine was described in  the 
and modified mineral surfaces are being made in an previous report and has since been published. I n  
effort to establish their nature and properties. methods used to make the diamine, the reagents em- 

(ix) M~cellaneozl.s Investigations.-Numerous minor ployed r e r e  suited essentially to laboratory conditiom 
investigations, carried out at  the request of industry and fine chemical manufacture. Attempts hare there- 
and technical institutions include- fore been made to produce the diamine by methods 

( a )  Electron Microsco~y.-Study of the cockroach suitcd to large scale manufacture. The results have 
in relation to the mode of entry of been dixippointing, other reaction courses being 

insecticides; studies on ground-wood paper followed, but it is planned to examine the products SO 

pulps; particle size distribution and oI1tainc.d in greater d c t ~ i l .  Other products obtained 
crystalline habits of numerow pig- from the pentamethyl-pyrimidine are being studied, for 
nlents; characterizatioll of clay minerals this compound is an attractive intermediate. 
land soil colloids ; and various metallographic (iii) Australian Al,7,.aloids.-~ork on alkaloids from 
problems. native Australian plants has continued along two main 

( b )  flpectroscopy.-Spectrochemical analyses of lines; firstly, the preliminary examination of numbers 
numerous materials by both ultra-violet and of likely plants, and secondly, the detailed structural 
infra-red techniques. inrestigation of certain of the alkaloids isolated in 

( c )  X-ray flpectrosco:)y and Difraction.-Phase the preliminary examination. Since the second is 
identification in a series of high temperature much the slower phase, structural investigations of some 
a l l o ~ c ;  analysis of numerous mineral of these alkaloids are being conducted in collaboration 
samples; development and use of X-ray with the cheiniqtry departments of the Universities of 
spectroscopic methods for the analysis of Ifelbourne and Sydney. 
rare earth and zirconium-hafnium mixtures. 

(a)  Mass Spectroscop?,.-~nalyses to esti- The many alkaloids of known structure include de- 
mation of fractionating column efficiency; rivatives of mwt of the simpler heterocyclic nitrogen 
analpis of products of respiration of apples, systems. A notable feature has been the non-occurrence 

a problem associated with fruit storage. of alkaloids based on acridine, hut this gap has now been 

(=)  strume en tat ion.^ large variety of glass, filled, since allraloids from the Queensland rain-$forest 

mechanical, and electrical equipment and instruments tre"leZicope farean' prove be N-meth~lacridones. 

has been designed and constructed for the use of this These alkaloids are of interest since. in addition to being 

and other Sections of the Division. members of a new group, their degradation has involved 
some novel reactions which may encourage further 

7. ORGANIC CHEMISTRY SECTION. mrorlr in the sowewhat negl~eted field of pyridon.e and 
quinolone rhemistry. A full investigation of alkaloids The programmes work described in the previous from Yedicosma clmninn/Lam$ and other rutaceous report hare been continued and extended. 

( i )  Waxes.-(a) Wool Wax.-It is highly probable species has been commenced. 

that wool wax varies widely with the type of fleece and A report has been made to the Department of Supply 
the method of extraction. I t  is important for exact and Shipping upon the extraction of morphine from 
work that s relatively large uniform sample of known Australian-grown opium poppies. 



been decided to install punched-card equipment of the 
Hollerith type. Practical and theoretical work on the 
desigu and development of modern high-speed electronic 
compxting devices has also been initiated. 

During the year the fullowing projects have received 
attention : 

( i )  Superrefraction.--A theoretical discussion of the 
ano&nlor;s prdyagaticn i n  the neighbourhood of a focus 
]:as been corrlpleted. Preparations hiive also been made 
for carrying out a practical survey of field strengths 
under cosstal front condit-ons to check some of the 
findings of this work. 

( i i )  Traflic Studies.-A theoretical etudy of some 
of the problems involved in the control of trafic at  an 
airport bas been completed. This has led to a better 
understnnding of the basic factors 'nvelved and given 
a clear lead on the direction along which further study 
might be made. 

(iii) Artificial Precipitation.-Numerical studies 
have been made of the factors governing the close 
approach and coalescence of raindrops. 

(iv) Propagat  OIL.--Pending the colnpletion of a 
differential analyser under construction in the Divisiorl 
of Electrotechnolo,~, preparatory work has been done 
on prob!cms invc17~ng non-uniform propagation. 

Bollerith 8qzliprnenQ.-The adoption of punched- 
card techniques for scientific computation possesses 
pos3;Lilities which have been little studied even 
111 Great Britain or America. Through the courtesy 
of the Commonwealth Statistician facilities have been 
n~ade available for testing punched-card methods on 
eeveral problem and as  a resillt of this a range of 
equipment has been ordered from the British 
Tabulating Machine Company. I t  is expected that this 
will be reqdy for usc early in 1949. 

In  anticipation of this equipment becoming available 
next yenr, exploratory work on tables of functions is 
proceeding and other work is in hand in furtherance 
of longer range problems for the use of the equ-pmcnt 
when i t  arrives. 

7. ELECTRONIC COMPUTATION. 
IIigh-speed electronic and relay type computers are 

playing an increasingly important part in modern 
m~t'riods of computation. The activities of tho 
nlathematical group have, therefore, been extended to 
embrace this field and the following work is in hand. 

( i )  Belay-mult plier.-This multiplier is intended to 
- c~mpute  the 16 decimal product of two 8 decimal 

numbers with a round-off adjustable on the lowest 
12 figures of the product. I t  is intended for attach- 
ment to and incorporation in the general scheme of 
punched-card equipment. 

The theoretical decign, the sequence of operations, 
and the organi-ation of the circuits involved have all 
been1 fixed and tests of some of the circuits have been 
completed. I t  is planned that this equipment shodld be 
completed by the time the Ilollerith machine becomes 
available. 

( i i)  Tligh-Bl)eed Gompufers. - Progress has been 
nladc on both ~ r a c t i  'a1 and theoretical aspects of the 
de.ign of high-.peed computers. A scrvey of various 
aspects of the desiyn of such devices has been made 
and aribing out of this the main design pr;nciples 
for such a compi~ter have been fixed and a specification 
has been prepared for a preliminary model electronic 
computer. 

The first objective i g  to  construct a simple computer 
capfile of all the essential functions needed in auto- 
matic conputation. I t  will operate on the binary 

. scale and receive its instructions, i.e. the problem will 
be fed ia, via punched carda. The output will be 
recorded on cine film and oonverbd separately to eards 

in  decimal form. Each operation of reading, inter- 
preting, and acting upon an instruction will occupy two 
~fiilliscconds, 

Practical work has included the design and construa- 
tion of several acoustic delay lines which form the 
bcsis of the computer's "memory ". The basic pulsing 
rqi~ipment has also been construoted, and gate and 
counter systems are being studied. A large amount of 
developmontal work is involved in  thj3 programme and 
i t  is not expected that tho preliminary model will be 
in full scale operation before the end of 1949. 

8. VACUUM P H T S I ~ ~ ,  
Pending the return from overseas of officers who arg 

at present studying abroad the Division's experimental 
RTOI-1c in the field of vacuum phydics has been confined 
to  6ni.l-ing several projects which hsve olrcady reached 
an advanced stage of completion, 

The Valve Laboratory has been fully staffed with 
technical personnel throughout the year and its 
facilities placed at  the disposal of other Divisions of 
the Council and the Electrical Engineering and Physics 
Bepartme~it of Sydney Universiiy, A number of 
researcheo and investigations i n  which theso depart- 
ments are particularly interested have been carried out. 

ilrillion Volt X-ray Machine.-Development of a 
pieee of equipment which is capable of producing a 
nlillion volt X-ray beam has becn completed. This 
makes use of a single cavity excited at a frequency of 
1200 Mc/s. and provides a conipact source of high 
voltage X-rays. These have a particularly useful 
application in industrial radiography. The machine 
has been transferred to the Munitions Supply 
Laboratory, Department of Supply and Shipping, and 
assistr.nce has been given in  installing i t  at 
Maribyrnong, Melbourne. 

9. MBASUR~MH~NTS AND ~TANBAEBB. 

Since the end of the mar this Division has co-operated 
with the Division of Electrotechnology in the develop- 
ment of techniques and instr~zments for standard 
measurements in the new ultra-high frequency region 
which was so successfully exploited during the war 
years. A programme of developlnent of noise gene- 
pators as an absolute source of power at microwave 
frequencies and on the techniques for measuring power, 
impedance, and frequency at these wavelengths has 
llom been substantially completed. The Standards and 
Mearurements Section which has been mainly concerned 
with this work has accordingly now beell transferred 
per~~ianently to the i iivision of Electrotechnology. 

The test room, which is reqpoasible for the rnainten- 
ance and calibratian of the considerable amount of 
electronic test cquipmcnt in conctant use in thia 
Division, has becn active throughout the ycar. This 
section is also responsible for the derelopment of new 
pieces of test equipment required from time to time 
within the Division. During the ycar the following 
projects have been carried out F 

(a)  Develoljment of a power measuring thermistor 
bridge for th, accurate measurement of radio frequency 
power at  Ioai levels. Two of these bridges are under 
construction. (b )  Extension of the range of the crystal 
controlled freqnency measuring equipment down to a 
frequency of 50 cycles per second. This now provides 
a series of low freqi~ency standards of high precision, 
(c) Coast~uction of three concentric slotted-line im- 
pedance measuring bars, each covering a frequency 
range 60 to 300 ldc/s. (d) Construction of a special 
low noise receiver for testing diode noise generators 
used as an absolute source of noise power. (e) Con- 
struction of various electronic voltage regulators and 
high frequency peak diode voltmeters required for 
general use through the laboratory. 
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10. CIVIL AVIATION. made by this Division has been working on combined 

The development of radar aids for civil aviation has  rials n l th  the Uepartrrlent of Civil Avlation for about 

continued throughout the year in close co-operation with six months. Xxtenslve trials and ar~alysis will be 

ficparlment of Ciiii Alviation. this work the required to determine the operational eilectiveness of 

I)ivision has had the benefit of discussion on various such a 'ystern. 
phases the progamnlc through the medium of the (v)  ' Control Studies.-As the of air 

Radio Iiesearc, comlllittee which continues traihc increases, the most important factor limiting 

to act as an advisory body to the Council on its aviation the capacity an under colldltions of bad 4 

radio research  hi^ committee consists visib~llty is the abillty to control traffic in  its immediate 
of rcplesentatives of tile I)epartmRnt of civil Aviation, vicinity. The Problem is one of transforming the 
the floyal ~ ~ ~ ~ ~ ~ l i ~ ~  *ir F ~ ~ ~ ~ ,  -postmaster-~eneral's raildom arrivals of aircraft in the airport area into safe 

Department, the major airline companies, the Pilots Grd"'i~ iandings On the runway. 

Association, and the council for scientific and ~ ~ d ~ ~ -  A number of lines of lllvestigations are being followed 
trial I;esearch. The extensivl: experimental flying work which togetLer are to lead better 
carried out during the year has been made possible by traftic and a 'Iear understanding the 

the provision by the noyal ~ ~ ~ ~ ~ ~ l i ~ ~  ~i~ F~~~~ of a instrumental aids required both in  the air and on the 
sFeciai Aight for the purpose at  Richmond, New South ground. 
males. neTv programme of work on the fundamental ( a )  Theoretical Studies.-Mathematical studies of 
prob~enls of nir T ~ ~ ~ E ~  control has recently been started what happens when a random flow of aircraft is rcduced 

and is already pro~uc.illg useful results.  hi^ is to a11 orderly flow have produced important results on 
described in  detail below. the correct interpretation of the capacity of an airport, 

( i )  nistance nleasuring ,yrluipment.-~he ~i~~~~~~ the uelnys to a i r c r a ~ t  wishing to land and the amount 
Measuring Equipment is a light-Tvcight radar developed of crowding about the airport under various trafic I 

by the ~ ; ~ i ~ i ~ ~  to gire to the pilot a direct reading densities. Thr rebults a r t  inlportaIlt not only because 
on a meter of his dihtance in miles to various beacons they serve as a guide to all further theoretical and 
alollg the route. Thq development is complete alld the experimental work on trafic control but because they 
~ i ~ i ~ i ~ ~ ) ~  commitment is to give assistance have direct bearing on such major works as airport 

to the Department of Civil Aviation and manufacturers 
in pl:,cing it into ]arge-scale use. Several new appli- ( 6 )  Operational AnalYs&.-In order to provide an  
cations Gf the equipment havg also arisen, one of which understanding of the characteristics of airline opera- 
is the creation of a glide path along which an aircraft tions and traf"nc controls as they are at  present, a 
can descpnd to break throllgh low cloud safely. The anaiysis has been matie of some of the 
glide path is created by combirlillg height with relevant factors. The analysis showed the kind of paths 

radar distance in a constant  hi^ information aircraft follow in the immediate vicinity of the airport 
is presented to the on a meter and with this as recorded by a radar set. A study of times of arrival 
guidance an aircraft is enabled to descend to an airport gave data on the probable error in a ~ i lo t ' s  estimation 
at a constant angle ullti1 it has broken through a cloud of his time of arrival a t  various points along the route 
layer. . and at his destination. Data have also been obtained 

(ii) Multiple Track Range.-The Multiple Track On the average time taken to land from a specified 
lZnnge is an instrument providing 60 or more tracks distance from the airport, the average time spent on 
into or out of an airport alGng Tvhich a pilot can fly. the runway, and the average time taken to taxi. 
He is provided with a meter display which tells him (c)  plight Tests of an Approach ~rocedure.-BY 
his departllre from the pelccted track. The system is making use of air navigation aids already developed by 
repre~~l l ta t ive  of a type of aid which the International the Division a large amount of experimental flying has 
c ivi l  ~ ~ i ~ t i ~ ~  Organization recommended should con- Beell done in order to determine how accurately an air- 
tinue active development. The system was used recently craft flying On instruments could conform to a pro- 
in the United Kingdom hy the Royal Air Force Trans- cedure decided upon as desirable for traffic control 
port Command as a major component in their rapid l)urPOses. 
landing trials. Transport Command have since pub- The procedure studied is known as orbiting and is one 
lished reports on the trials and specifically on the Aus- which aims not only at keeping aircraft at  a safe separa- 
tralian Multiple Track Range in which i t  was highly tion but also places them in the Correct position in  

for i@ accuracy, reliability, and easy preparation for landing at  the right instant. The 
operational use. orbiting procedure separates aircraft by assigning to 

them orbits of difierent radius a t  which to circle the 
The system has been that it is airport (instead of heighis wliich are used as a means 

to give guidance to the area and is of separation in the '6 procedure). 
sufficiently accurate to aline the aircraft with the The tests have done in a ilustraiian 
runnay so that instrument landing procedures may be Force ClT aircraft but the Department of Civil Avia- i~sed in  the final stage of descent. tion and airline companies have generously supplied 

(iii) Radar.--The a roster of pilots in order to provide a .cross section of 
i 

~ o n t r o l  ~ a d a r  is axl equipment for giving the control the performance of a representative number of airline ofricer the position of all aircraft within about 20 miles pilots using the procedure. ~h~ tests have also provided 
of the airport. The experimental installation which ,, excellent opportunity for airline pilots to study some 
the Division installed at  Kingsford-Smith Airport, tile aids which the D~~~~~~~~~ of Civil 
Mascot, New South Wales, has been running in the intends in service. 
hands of the Department of Civil Aviation for some (d)  ~ ~ ~ f i ~  studies by ,yimulation.-~he flight testa 
time. The has found this of provide data on the probable performance of an in&- 
sufficient value to justify proceeding with similar instal- aircraft but the performance of a complete sys- 
lations at  other major airports in Australia. tern could only be determined by trials at  an actual 

(iv) Airways Control Radar.-Airways Control airport with large numbers of aircraft. Such trial* 
Radar is one intended to give the control officer the are scarcely practicable, but useful results can be 
position of aircraft within about 100 miles of the air- obtained by methods of simulation. Equipment hae 
port. The system consists of a radar station, a radio been constructed to simulate the whole process of traffic 
relay link to reproduce the display in  the control build- control about an airport, and from it ir? coming some - 
ing, and a plotter to present the information in  a indication of the best methods of traffic control and the 
suitable form to the controller. An experimental set maximum arrival rate which might be handled, 
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The American radar equipment known as " Sboran" 
which was acquired last year has been modified to make 
it suitable for the measurement of long base lines, and 
fitted in a Royal Australian Air Force Dakota. The 
equipment consists of a transmitter which is installed 
in the survey aircraft and two radar hacons which are 
placed at  either end of the base line to be measured. 
The transmitter "interrogates" the two beacons, and 
precise timing equipment carried in the aircraft 
rneasures the suin of the times of travel of the radio 
waves to and from the transmitter in the aircraft and 
the beacons at  either end of the base line. I n  practice 
the survey aircraft flies at  right angles to the base line 
being measured and determines the minimum sum of 
these time intervals. From this and the known speed of 
travel of radio waves, the height of the aircraft and the 
heights of the ternlid points of the base line, the 
distance between the two points can be computed. 

A series of about 50 measurements has been made of 
the distance hetween the Laboratory and a point at  
hlount Stromlo near Canberra. A careful investigation 
has been made of the errors which may enter under 
different conditions of operation and as a result of this 
i t  is known that the mean value of a series of such 
measurements has a probable error of 30 feet, i.e. the 
accuracy of distance determinations by " Shoran" is 
about 3 parts in 100,000. 

Further tests are being made over other accurately 
surveyed base lines. A series of measurements of the 
dictance bet~veen Sydney and Tamworth has been com- 
pleted and this is being followed by a determination by 
radar of the distance between Sydney and Condobolin. 

A further use to which radar methods may be put is 
in the accurate determination of the position o'f an air- 
craft engaged on a photographic survey. Additional 
equipment to allow " Shoran" to be used for this pur- 
pose is under construction in the Laboratory. 

As an aid to aeronautical and meteorological research 
the Division has developed radio equipment for the 
remote control of model aircraft. The work is part of 
a joint programme being undertaken in  collaboration 
with the Council's Division of Aeronautics. The 
Division of Aeronautics is anxious to use the technique 
as an aid in free flight research. When the technique 
is sufficiently established it will be applied to a number 
of meteorological measurements of interest in the radio- 
rneteorolog5cal work of this Laboratory. A number of 
successful flights have so far been made with the model 
in sight of the ground controller. 

XVII. TRIBOPHYSICS. 

The work of the Division has developed rather 
unevenly during the year. This has been caused partly 
by the absence overheas of several members of the 
staff) hnd partly by the greatly increased activity of the 
group studying the eflect of deformation on the struc- 
ture and properties of metals. 

Work on the mechanism of explosion has been 
temporarilg suspended pending the return from Eng- 
land of two oGcers studying reaction kinetics and 
supersonics at  Oxford. 

An extension of the work on the properties of mono- 
layers has been made possible by the co-operation of 
the Chemical Physics Section of the Division of 
Industrial Chemistry mhich has allowed very free use 
of its electron diffraction cawera. 

The limits of much of the work are at  present 
dictated by rather cramped quarters but Professor 
Hartung is still generously allo~vi~lg the Division to 
occupy a considerable part of the Chemistry building 

of the University of Melbourne. Approval has been 
given for the erection within the 1Jniversity Grounds of 
a new building to house the Division, and i t  is expected 
that its construction will be started within the next few 
months. Meanwhile the Division continues to receive 
the most active co-operation and help from 'he Science 
and Engineering faculties of the ljniversity of Mel- 
bourne, to which it is greatly indebted for the use of 
many facilities. 

For convenience the account of the year's work has 
been divided ulider several headings but no such srpara- 
tion exists within the Division itself. 

2. FRICTION AND LUBRICATION. 
(i) Friction.--Vork in this field is developing on 

two main lines : on the nature of the forces rebtl ailling 
the movement of clean metal surfaces over each other, 
and on the physical and chemical properties of the 
61ms of molecular dimensions used as boundary 
lubricants. 

( a )  iIlefal1ic Friction.-When clean metals slide over 
each other the coefficient of friction is high and defor- 
mation of the metal occurs for a considerable distanre 
below the surface. This effect occurd even when the 
apparent surface damage is small. When a lulJricant is 
present the amount of deformation is very much 
reduced. The deformation can be conveniently studied 
by observing the re-crystallization of the deformed metal 
after suitable hent treatment. The nature of the 
adhesion between the sliding surfaces is being investi- 
gated by studying the type of sub-surface deformation 
prod~iced under different sliding conditions. 

There is considerable evidence to show that metallic 
friction is in part due to the force required to shear the 
small welded junctions between the surfaces. But since 
metallic surfaces are never perfectly flat it is obvious 
that an additional force is required to "plough" the 
surface irregularities of one metal through the other. 
If the shape and size of these irregularities are known 
then the frictional force dnc to them can be calculated. 
Surfaces with artificial " irregularities " of known 
geometrical shape, mhich can be varied, are being con- 
structed and it is hoped that by measurement of their 
frictional properties i t  will be possi'nle to ~epara te  some 
of the various factors responsible for frictional 
resistance. 

(b )  The Mechanics of Metal Cutting.-The effect of 
crystal orientation on the +car angle of the chip and 
the formation of b1:ilt-np edge on the tool is being 
examined microscopically using a heavy microtome 
blade as a cutting tool. 

(c) Radioactive Tracers for the Detection, of Wear.- 
Radioactive cobalt and iron have been found to be 
satisfactory tracer elements for the detection of metallic 
transfer during unlubricated sliding of iron and steel 
surfaces, but sufficient quantities of the isotopes were 
not available to allow quantitative measurements to be 
made with lubricated sliding. This work is now in 
abeyance owing to staff diiiiculties. 

( i i)  Lubri-ation.-(a) Lubrication hy  Thin Films. 
-It has long been known that monomolecular films of 
certain polar molecules will greatly reduce the friction 
between metal surfaces. Bnt the reason why a given 
type of molecule will lubricate one metal and not 
another, is not clear. 

I t  has now been shown that the first essential is that 
the monomolecular film shall be solid, i.e., below its 
meltii~g point, and that for satisfactory lubrication 
there must be a chemical force binding the molecule 
to the metal surface. This means that, for example, a 
long chain fatty acid will not Inbricate a rnetal with 
which it does not react, but will Fe a good Iilbricant 
for those rnet3.1~ with which i t  forms metallic eoaps, 
and i t  will colltinue to lubricate up to the melting point 
of the soap. 



This has been shown by direct frictional measure- 
ment s n  a wide variety of reactive and non-reactive 
metals 011 which Iubricat'on breaks down at tempera- 
tures cor r~poading  to the melting points of the soaps 
grid acids respectively. I t  has also been shown that 
there ars rariations i11 the frictional force correspond- 
ing to known structural changes in the crystal struc- 
t w o  of the films below their melting point. 

hiolecular films of various thicknesses on a series of 
metals are bcing examhed in an electror~ diffraction 
camera which bas been put at  the disposal of the 
Division by the Chemical Physics Section of the 
Division of Industrial Chemistry. The results have 
confirmed those obtained by frictional measurements 
and have shown that below their melting point the 
molecules of a fatty acid film deposited on metal by 
the Lslngmnir trongh method appcar to Ire oriented 
palallel to e2c.h ot!~cr but with no lateral regularity. 
At the meiting.point, diffraction patterns corrcspondirlg 
to tmo-dimensional soap crystals are obtained. The 
worlr is bcicg continued with nox-rencti\e metals and 
with films adsol-bed from solution of organic solvents. 

(6 )  Electrical Properties of Thin Films.-The long 
ehain ~:lolccule;; i~orrr~ally used as bomldnry lubricants 
are electric dipoles. A regularly oriented mono- 
molecular film deposited on a metal surface will 
tkcrefore alter its surface potential. Changes in the 
composition and structure of the film will produce 
c~rresponding changeu in the silrface potential which 
is thus a convenient method of following the behaviour 
of the film under varying conditions. A sensitive 
electronic apparatus, based on a method reported by 
American workers, has been constructed to deteymine 
the electrkal properties of the films being examined in  
the electron diffraction camera. Preliminary experi- 
ments in air hare shown promising and reproducible 
results and a start has been made on the construction of 
a high-vacuum apparatus. 

( c )  Silicolee Lubricants.-The work on amyl and 
ethyl silanes described in last year's report has been 
published. One of the oacers concerned is now 
studying structural silicon chemistry with Professor 
Emeleus at  Cambiidge. 

Work is being continued in  an attempt to prepare 
silanes with longer allryl groups. Cetyl silano has 
been identified and various methods of preparation 
have been investigated in  an attempt to increase the 
exceedingly small yield to useful proportions. Cetyl 
s ihne produces strongly water-repellent films of 
silicone on glass and metal surfaces, and the lubri- 
cnt:ng properties of these films are now being examined. 

(d) Lubrication of Pis ior~ Rings and Bearings.- 
(1) Piston Ring LuBrication.-Difficulties associated 
with mal:ing electrical connexion to the piston ring in  
the single cylinder test e ~ g i n e  at  speeds representative 
of no~nlal  engine practice have now been overcome. 
Work has been considertrbly delayed by staff shortage9 

wine on and by the neceseity of remounting the en,' 
vibration absorbers to prevent interference with delicate 
apparatus in the Unive~sity Che~n:stry Department. 

(2) R e n ~ i m ~  Tesbing.-An account of earlier work, 
wing an electrical pesistanee method of estimating the 
sunning pcrfol~mance of sleeve bear ing has now been 
aubm'tted for 

The construction of the friction balance in the more 
comprehensive bearixg testing appm=atus has now been 
pornpleted and the balance calibrated. Preliminary 
running tests have been satisfactory and a s t a ~ t  has 
now been made on the determination of the factors 
affecting the running-in of bearings. 

3. 'METAL BRYSICB. 
Work iq the fieId of metal ph,vsips is ski l l  concerned 

with the plastic properties and strelsgth of metals aad 
with the mechanism of phase transformationsl 

(i) Plastic Dafomntion. ~ n d  Strength.-It is hoped 
that a11 incrcase in our Lilo~vledge of the way deforma- 
tion takes place nad the ei-feets of grab1 boundaries 
will allow the optimum eondit:ons of a material for any 
required purpose to be stated. 

(a) Eflect of Surface Conditions on Plasticity and 
Sfrength.-Crach and flaws, known to be present both 
in the interior and at  the surfaces of c ~ y ~ t a l s ,  act as 
sircss concentrators and influence the observed plnbtic 
propertjes. Russian workers have shown that by 
absorption of surface-aative substances tl:e strength of 
8 crystal is markedly reduced. The work is being 
checked at present with single crystals of known 
orientations. A special tensile machine lins been con- 
strncted for this purpme and prelin~inary e~perimcnts 
haye been made but the results so far are inconclusive. 

( 6 )  Neasuremelat of ljnergy Stored in a Haterial 
during l'lastic Defornzation.-Wkereas the main part 
of the mark done in deforming a metal is i~nmecli3tely 
released as boat, a smdl  part  is stored as energy of 
deformation. This stored energy produces a change 
i rk  the specific heat. I n  conjunctlo:l with the Division 
of Aeronautics, a aaloriineter has been constructed in 
order to carry out an acourate determinntion of the 
opoeific heat of a deformed metal as a function of 
temperature. I t  is hoped that a correlntion of this 
effect with the change in X-ray diGraetion patteras 
produced by de!crmation will allov us to explain why 
metals becomc harder on working. 

(c) Interaction bettoeen t h e  Crystals at the G+a%n 
Bunndwies.--The aim of these investigations is to 6nd 
the basis for the calculation of the propertie3 of a 
polycry~ttalline aggregate from the properties of the 
erystal6. The inter artion between the eqs ta l s  is 
o~viously of great impcrtance. 

(1) Anisoiropy of Plastic Propertias.-Tbe investi- 
gation described in the previous report on the 
Inhomogeneity of plastic deformation of crystala in 
an aggregate has been completed and puhlislled. I t  
was shown that the deformsltion is continuous across the 
grain boundary. This continuity of deforirintion has 
to be the ba.kic assumption for any calculation of the 
stress-strain curve of polycrystnlline materials from the 
tensile curves of the rryst3ls comprisin~ the aggregate. 
An obvious di~adiantage of this method is that the 
small indentotions used as gauge mnrks th~mseIvas 
deform the surface. The work is therefore being con- 
tinued in conjunction with the Division of Aero- 
nautics, using as gauge marks fine grids produced 
photographically. 

(2) Presence of Twa Phases in an Allo3.-The mork 
on the deformation and recrystallization of 60--40 brass 
has now been published. Because of difficulties in 
interpretation of the results, due to the order- 
disorder transformation, worlx on s imlar  lincs is 
being carried out with silver-rich silver-magnesium 
and copper-rich copper-iron alloys. 

In a slo~vly cooled silver-nlagnesiam aIloy after 
 mall deformations the ,B phase starts to recrystallize 
before the O, phase and after large deforiilations the 
a phase recrystallizes first. The a cr s t a t  nucleate 
at  twins and grain boundaries with ot K er a crystals, 
and the p crystals start  to recrystallize at the a-/3 
boundaries. This means that the deformation of the 
a crystals is inhibited at their boundary with the 
harder /3 crystals and that the deformation of the 
/3 crystals is enhanced near the soft a crystals. 

( c l )  ATon-uniformity of Deformation in  Drawing and 
Rolling.-The work described in last year's, report has 
been completed and published. 

(ii) Phase Changes in Me.tals.-[a) Diff~sion.- 
Tbc mechanism by which diffusion takes place is being 
ia~estigated using radioactive isotopes. A satisfactory 
technique has now been worked out and some rates of 
dSuSi,oa of c43b;klt into iron have been measured. The 
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effect of crystal structure on the heat of activation (c) Australian Bentonites as a Base for Oil Well 
for diffusion will be calculated from measurements at  Drilling FZuic1s.-The properties of various Australian 
various temperatures. and Papuan bentonite9 and bentonitic clays have been 

B siruilar technique has been worked out for deter- examined in an attempt to find a satisfactory base for 
mining the rate of self-diffusion in  tin. I t  is hoped to oil well drilling fluids. The rheological properties of 
determine the effect of small a~nounts of impurities on most of them can be improved Ly leaching, but though 
the rate of self-dif-fusion and to correlate this with the one sample may have satisfactory gel forming properties 
know11 effect on the rate of transformation from white and another form filter cakes with low permeability, 
to grey tin (tin pest). no one Australian bentonite has been found to be a 

( b )  Order-Disorder Transformation.-The work on satisfactory substitute in  all respects for Wyoming 
a - p brass has been completed and a preliminary bentonite. 
account published. I t  was found that the electrical - I n  the course of the work two sensitive instruments 
resistivity of the p phase increased as expected if the have been developed for determining the absolute value 
long-range order is destroyed by cold working. How- of the yield values of a non-Newtonian liquid based on 
ever, the resistirity of the a phase, in which no long- the measurement of the force required to move a flat 
range order exists, also increased markedly. This is in plate through the liquid in  its own plane. Somewhat 
contradiction to the literature. I t  is suggested that surprisingly this force is found to vary with the com- 
there is short-range order in  the a phase before deforma- position of the plate. This phenomenon is now being 
tion. investigated in detail. 

I n  order to test the possibility of short-range order (d) Miscella~zcous.--In addition to  its normal 
affect:ng the electrical resistivity, experiments are now research prograinme the Division has investigated a 
being carried out with an alloy in  which the existence numbel. of ad hoc: industrial problems mainly concerned 
of short-range order has been established by means of with htbricntion, bearing design, electronics, and elec- 
X-rays. trolytic polishing. Assistance and advice has been given 

4. EXPLOSXVEB. to many government departments and industrial firms. 
The metallurgical colloquia initiated last year in  

work had shoim that the of nitro- con~unetion ~vi th  the various metsllurpieal laboratories glycerine in  thin films is a discontinuous process, with in Melbourne have proved most successful and are being 
a velocity at the point of initiation of about 400 metres continued. 
a second which rises abruptly after a short distance to 
about 1,800 metres a second. Similar eBects have now 
been observed with a wide variety of liquid explosives X V I I I .  BUILDING MATERIALS RESEARCH. 
and thus appear to be characteristic of such substances. 1. GENERAL. 
A short account of this work has been published. 

Two officers of the Division are studying reaction Satisfactory progress has been made during the year 

kinetics and supersonics in Professor Etinshelwood's under review, despite experimental work having been 

laboratory a t  Oxford and during their absence work hampered by building alterations. The senior staff, 

is proceeding on the construction of a high-speed rotat- most of whom on appointment had little knowledge of 
building materials research, have gained experience and 

ing with whirh it is to make a eonfidelice, piith the acquisition of a considerable 
study of the mechanism of propagation. The lens 
system has been completed and an experimental mirror quantity of equipment a stage has been reached where 
has been cast. really effective xork is possible. Although th9 staffing 

position has been eased somewhat by the appointment 
6. GENERAL. of a further six research officers, it is still acute and 

(i) Electronics.-Tlle electronics group has been milch important work has had to be deferred bccause 
very active. A replica of the Divisioll's 60 lrV X-ray ~f inability to obtain staff of the desired calibre. 
diffraction unit has been completed fo? Professor Sir The close liaiscn already established with the various 
I<err Grant and installed a t  Adelaide University. brai~ches of t!~e building industry has heen maintained. 

- Electronic has been constructed for the I n  this regard, a development has been the appointment 
measurement of surface potential, and for determining of a'( project Committee " consisting of represents- 
the yield point of clay suspensions. An apparatus for tives of paint manufacturers, Sbro~ls- laster manufac- 
measuring the friction between rapidly vibrating Bur- turers, the Victorian gousing Commission, the Muni- 
faces has been designed and completed but experimental tions S;lpply Laboratories, and of the Section.  his 
m-ork has been held up owing to lack of staff. A great Commiltee was set up to plan and guide an investiga- 
deal of assistance and advice has been given to the other tion into certain problems associated with the decora- 
research workers in  the Dirisicn. tion of fibrous piaster, and it has been of great assis- 

I t  was never envisaged, however, that the electronics tance. As op~ort~uni ty  offers, i t  is proposed to appoillt 
group should act merely as an instrument section. Since further s ~ c h  Committees. 
the measurement of X-ray intensities by photographic The Section has taken an active part in the work of 
methods is unsatisfactory ;;la since the accurate mea- the various committees of the Standards Association of 
snrement of such intenc,ities is of major importance in Australia which are engaged in the preprat ion of stan- 
c~yetol structure work in  general and for our worl: on d a ~ d  specifications for building materials. 
deformation in particular, a method using Geiger The 06cer-in-Gharge returned in November, 1947, 
counters for this purpose is being developed. There are after a n i m  nionths' visit to North America, Great 
many experimental difficulties but the general Britain, and several countries in Western Europe, 
of such an apparatus will justify the considerable effort during which a study of thc organization, programmes, 
involved. Measurement of intensities and the inter- and accomplishments of building research organizations 
pretation of results will thus be the major activity of was made. Much useful information on new develop- 
the group. ments in the industry was obtained. One of the most 

( b )  Blectrolytic polishing.-There has been a very important results of the visit was the making of per- 
wide demand for the mimeographed report prepared on sonal contncts which have already been of very great 
this subject last year. In view of the increasing interest vahe in  obtaining information not otherwise available. 
in electrolytic polishing the report is being rewritten I t  is considered essential that the senior officers 
and brought up to date and it is hoped to publish it in should obtain overseas exnerience as soon as possible, 
a more permanent form. A large number of requests and the officer in charge of masonry investigations left 
for advice and assistance have been received from Australia in April, 1948, to visit laboratories and works 
indnstricl firms and individual research workers. in Enrope and America. 
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An event of great importance in the development of 
building research in Australia was the visit of S i r  
Negina,d Stradllng, Chief Scientific Adviser to the 
Unlted Kingdom Ministry of Works and formerly 
Director of the U.S.1.R. Building Kesearch Station in 
hngland. S i r  Beginald made a detailed exnmination 
of the building industry and the organization oi build- 
ing research in this country, and, as a result, made 
certain recommendations which are now being con- 
sidered by the Council and the Department of Works 
and Housing. As one result of these recon~mendations 
it has been decided that  as from 1st July,  1948, the 
word " Materials" will be dropped from the tltle of 
the Section, nhich will then be known as the Building 
Research Section. 

2. INFORMATION AND LIBRARY. 
(i) Library.-There has been a steady increase in  

the quantity of reference material filed in the library. 
The number of books has risen to 700 and periodicals to 
~ b o ~ ~ t  180. I n  addition, 2,600 pamphlets (including 
reprints and standards), 900 trade catalogues, and 160 
patent specifications were received. 

During the latter part  sf the year a revision of the 
key t o  the Universal Decimal Classification was com- 
menced. 

?he  Library Bulletin, which lists the publications 
currently added to the library, has been issued periodi- 
cally but, because of the shortage of paper supplies, i t  
is distributed now only to libraries and such other 
organizations to which i t  is of most immediate value. 

( i i )  Information Section.-It has not been possible 
to develop the information work along all the lines 
previously planned because attention has had to be 
given to other phases of the work, notably photography 
and assistance to the library staff i n  classification. 
These activities, together with general inquiry work and 
the preparation of the abstract bulletins, have taken 
up most of the time of the information officers. 

For  some time i t  has been felt that  a number of the 
abstracts being included in  the abstract bulletin were of 
rather too specialized a nature to be really suitable for 
the general distribution being given to the bulletin. 
Articles relating to fields such as those of chemistry, 
physics (particularly electronics), and materials test- 
ing, although of value to the research worker, often 
have little direct relationship to building, and there- 
fore appear out of place in a general abstract bulletin. 
To overcome this, abstracts of articles of this type are 
now included in a n  internal abstract bulletin, which 
has been designed primarily for internal circulation, 
but which is available also to organizations which are 
interested in this type of information. During the 
year approximately 180 inquiries covering a wide 
variety of subjects were dealt with by the Information 
scction, 50 were from official organizations, 40 from 
commercial firms, and the rest from private individuals. 

(iii) Frost  Fans.-The experiments made to  find 
graphic work of the laboratories has been carried out 
hy the oflicer in charge of the Information Section, but 
this has meant that  only a limited service could be 
giren. Arrangements have therefore been made to 
obtain a photographer. The bulk of the photographic 
equipment required has now been assembled, and work 
is well under way with the establishment of a p h o t e  
graphic unit consisting of a studio, darkroom, and 
theatrette. 

3. PHYSICAL AND MECIIANICAL TESTING LABORATORY. 
( i )  General.-Progress has been made in  the study 

of the weather resistance of building materials i n  
general and of the special problem of developing a more 
durab'e and colour-fast surface for concrete roofing 
ti'es. Because of high costs and the dollar shortage it 
has not so f a r  been possible to obtain the desired 

mechanical testing equipment and conditioning rooma. 
This has greatly restricted the experimental work of 
the Section. 

( i i )  bi eat?~ering Studies.-One of the main projects 
on tkhich the laboratory was engaged was the develop- 
ment of techniques for the rapid assessment of the dura- 
bility of building materials. At present, accelerated 
testing must be treated cautiously as there is seldom 
sufficient information available from which to  design 
test procedures or on which to base the interpretation 
of results. To obtain further information, iuvestiga- 
tions have been started on the intensity, duration, and 
distribution of solar energy. Standard meteorological 
equipment has been insta,led a t  the laboratory for  
correlation of climatic conditions with local exposure 
tests. 

lieanwhile, some attention has been given to the 
development of an  accelerated aging device, designed 
especially for testing the durability of c.oloured surface 
finishes on concrete roofing tlles. This equipment is 
still under development, but preliminary exper~ments 
have shown that, for the usual types of surface kinish, 
break-down, equivalent to that  obtained in  twenty 
years of service in Melbourne, might be expected in 
less than  one year of exposure to the artificial condi- 
tions of radiation and ra in  in the equipment. 

( i i i )  C'u~iwete hoofing 7'iLes.-investigations on 
concrete roofing tiles have been concentrated on the 
development of a more durable surface finish by im- 
proving the resistance to erosion and preventing fading. 
lncorporation of water-repellent admixtures has been 
tried but is not wholly eficctive. Prom a consideration 
of the relative thermal and moisture coefficients of 
expansion of the tiie body and the applied finish as well 
8s from a study of the behaviour of the tiles in exposure 
tests it has  been corlcluded tha t  disintegration of 
cement-pigment surfaces cannot be prevented without 
the addition of an  aggregate. A method has been 
developed whereby sand or other siliceous material 
may be incorporated in the usual spray mix of cement 
and pigment and the material may be applied in  greater 
thickness and with a relatively lo\v water/cement ratio. 
The process requires furthcr investigation but exposure 
tests indicate that  the surfaces so produced will be mure 
durable and reasonably free from crazing. 

A roof of Xnglish tiles, somewhat similar i n  design 
to the usual Australian Marseilles-pattern tile but 
lacking a weathering check, has been laid in order to 
determine  he suitability of this particular design 
under local conditions of weather and building practice. 
It is a type easily mass-produced and therefore of con- 
siderable importance to the industry in  this country. 
Some of these tiles were found to be unsatisfactory i n  
respect of permeability, but, as this is largely a matter 
of production control, such a failure should not detract 
from the use of the design in  question in this country 
if i t  is otherwise suitable. 

Chemical analyses of a number of pigments being 
sold for tile-colouring have been made. The pigments 
examined ranged in  oxide content from 20 to 100 per 
cent., which contrasts with the consistently high quality 
called for i n  overseas practice. 

( iv)  Studies on Visconi~inu~usZ~ Graded 2lIortars.- 
Preliminary experiments have been made to compare 
the mechanical and physical properties of discon- 
tinuously graded mortars with t h o ~ e  graded according 
to the Eolomey formula. This work was undertaken in 
an attempt to develop a method of grading which, on 
theoretical grounds and on the basis of some evidence, 
should yield a superior mortar. Increased strengths 
have in  fact been recorded in  .a number of cases, but 
there was no evidence of improvements in respect of the 
dimensional change associated with changes in tempera- 
ture and moisture content. The  work has since been 
discontinued unti l  better mechanical testing facilities 
are available. 



(v) Mechunical Testing Equipment.-Progress in 
the establishment of mechanical testing facilities 

1 required by many of the Section's activities has been 
I disappointing. The installation of a 1,000,000 lb. 
1 capacity universal testing machine was planned origi- 

nally, and the weighing mechanism and blue-prints for 
this machine arrived during 1046-47. I t  has, however, 
been temporarily abandoned, owing to lack of accommo- 
dation and the probable high cost of completion. The 
possibility of constructing, in Australia, a 250,000 lb. 
machine, using the weighing mechanism already 
received, is being explored. 

Lack of the necessary dollar exchange has prevented 
the intended purchase of a 60,000 lb. machine from the 
United States, bnt attempts are being made to make 
other arrangements. 

A machine of 5,000 Ib. capacity, constructed by the 
Section, is now being calibrated but is limited in  its 
usefulness. The Division of Aeronautics has under- 
taken the construction of a 30,000 lb. machine ~ h i c h  
should be ready by the end of the calendar year. 

(i) General.-Experimental work has suffered 
greatly from the shortage of staff, but ,a limited amount 
of work has been done on the preparation and properties 
of foamed concrete. I n  addition, a study of air- 
entrainment has been begun in co-operation with the 
Division of Industrial Chemistry. Much time has been 
spent in  answering technical inquiries, approximately 
300 requests for information having been receivetd 
during the year. 

(ii) Foamed Concrete.-Vesiculation of cement 
paste and mortars has been effected by the following 
methods :- 

(a) Prefoaming surface-active agents by means of 
an $air jet or rotating whisk, followed by incorporation 
of the cement and aggregate, and by thorough agitation 
of the whole. 

(b )  Addition to the wet mix of 100-mesh flake 
aluminium powder in the proportion of 0.2-0.3 per 
cent. by weight of the cement, the amount of aluminium 
being dependent on the type of fine aggregate used 
and the proportions of the mix. 

(c) A combination of methods (a) *and (b). 
When method (b) was used, the addition of a wetting 

agent to the mix tended to reduce the size of the bubbles 
and to improve their evenness and distribution. The 
use of excess aluminium did not necessarily increase 
the final expansion but, on the contrary, tended to  
cause rupture and slumping of the expanded mass. 
With all methods, best results were obtained when 
the temperature of the mixing water was 25' to 30' C. 
The amount of water needed was greater than for 
ordinary concrete, the water-cement ratio ranging from 
0.66 for cement paste to 1.00 for 1: 3 cement mortars. 

A combination of methods (a)  and ( b )  was used 
for producing very light-weight insulating concrete, 
having a bulk density as low as 10 lb. per cubic foot. 

As aggregates for this concrete i t  was found possible 
to use successfully waste materials, wch as very fine 
sand, stone dust, granulated boiler ash, fly ash, neutra- 
lized sawdust, and pulverized residnal mica. Other 
aggregates which have been u ~ e d  for special purposes 
are crushed firebrick grog for refractory products, 
paper pulp and corkdust for improved nailability and 
resilience, exfoliated vermiculite for increased insu- 
lation, and teased fibrous materials, such as coconut 
fibre, cow-hair, asbestos, and anthopyllite, as light 
reinforcement. 

The permeability of the foamed concrete can be 
appreciably decreased by the use of integral water 
repellents such as metallic stearates or bitumen. 

The rate of hardening did not appear to be much 
affected by the use of calcium chloride, but the addition 
of 0.65-0.5 per cent. (of the weight of the cement) 
of triethanolaruine reduced the setting time very 
considerably. 

Steam curing a t  150 lb./sq. in. produced a marked 
improvement in the strength and dimensional stability 
of foamed concrete only when fine silica, in  one form 
or another, was pesent-in the mix. 

The average ultimate crushing strength in  lb./sq. in. 
of brick-size specimens having bulk densities from 30 
to 90 lb./cu. ft. was found to be from 7 to 10 times 
their bulk density in lb./cu. ft., the actual figures being 
dependent on the type of aggregates used, the pro- 
portions of the mix and the method of curing. 

Slabs of foamed concrete are still in good condition 
after t ~ e l v e  months' exposure to the weather. 

(iii) Air-entrainment Studies.-Air-entrainment, 
which was originally introduced in  United States 
of America to improve the resistance of concrete to 
freezing and thawing, has aroused considerable interest 
in recent years. Although the original purpose of air- 
entrainment is of no great importance in  Australia, 
its other advantages, for example improved plasticity, 
are of sufficient interest to justify a long-term investi- 
gation. So far, work has been confined to a study of 
the literature, the preparation of a tentative research 
programme, the design, construction, and testing of a 
small Klein air meter, and preliminary experiments 
with a number of air-entraining agents. 

( i )  General.-The past year has been devoted 
chiefly to the organization and equipping of the Sec- 
tion. The alterations being made to the building have 
made it possible, so far, to install the chemical and 
physical laboratories, some equipment for which has 
been obtained. Apparatus for petrological microscopy 
is almost ready for use in the research work on clays, 
lime, and their products. 

Good progress has been made in  installing the pilot 
plant for heavy clay-work and, at  present, a jaw- 
crusher, an edge-runner mill, an extruder, a humidity 
dryer, and an experimental kiln are in use, a pug mill 
and a ball mill have been obtained and will be working 
in the near future; a mechanical screen and a de-airing 
extruder are on order and should be available soon. 
The plant will be completed by the addition of a set of 
grinding rollers and a clay-washer. The equipment 
has already been used for two investigations of 
technological problems. 

Because of the detrimental effect of lime and its 
products on clay the same equipment cannot be used 
for investigations on both these materials; a some- 
what similar small scale plant is therefore to be set 
up for the lime investigatione. 

(i i)  Clay Investigations.-(a) Field Work-A 
general survey of the clay deposits and the production 
methods of brick and tile plants in Australia was 
commenced. Visits to Western Australia and South 
Australia led to good contacts with manufacturers, who 
freely disclosed their main problems and difficulties. 
I n  these States the wire-cut and the stiff-plast,ic pro- 
cesses for brick manufacture are of equal importance. 
Semi-dry pressing, employed in only two plants in 
South Australia, is used parallel with the stiff-,)lzstic 
process. I n  one of the plants, where correct grinding 
is carried out on medium hard slinles, tlie appearance 
of the dry-pressed bricks is no worse than that of the 
stiff-plastic bricks, but in the other the dry-pressed 
bricks were definitely inferior in quality. I t  appears 
that the full efficiency of the dry-press process is not 
reached in either plant. This is mainly due to the use 
of a mixture of ground shales with the plastic surface 
clays necessary for the stiff-plastic machines in the 
dry-pressing operation. 



The main problem in  wire-cut brick plants is that 
of drying. Natural  drying is adopted in most oases 
but artificial drying in chamber dryers was found ill 
one illstailce where the owner expressed his full satis- 
faction with the results. 

The roofing tile industry is, because of the common 
use of interlocking tiles, quite uniformly organized. 
Plastic clay mixes, mostly with a content of pipe-cla;y 
and frequently shorlened with ground shale, are 
extriided in slabs which are later moulded in  rotating 
presses. Ridge tiles are usually produced in hand- 
worked screxT-presses. One de-airing extruder was 
seen in operation. Artificial drying, using the waste 
heat from kilns, is used i n  some instances. For  burn- 
ing the tiles, rectangular kilns are generally used. 
salt-glazing being applied. 

(b )  Laboratory TYor7c.-Pilot-scale l'aboratory 
in~estigations were carried out on plastic clays from 
two deposits, Fairfield and Blacktown, near Sydney, 
and on q21ales from quarries near Canberra. 

( i i i)  Linze Investigations.-With the grave shortage 
of portland cement in several States, tllere is consider- 
able interest in the nse of lime as a binder, and :I 

comprehensive study of this material has been startrd 
Particular attention is being paid to a study of (17, 
"carbide lime ", resulting froin the reaction of c:llcin?~ 
carbide and water i n  the production of acetylene, all? 
( b )  hydraulic lime. Carbide lime has been used for 
mortar in New South Wales but it is claimed to be 
inferior to quicklinle or hydrated lime for this purpose. 
I-Iowever, European experience with this type of lime 
has been satisfactory and i t  is proposed to study thr 
properties of the locally produced carbide lime to 
determine whether the Australian objections have a 
sound basis. Hydraulic, limes have been little used in 
Australia but, since their production requires less 
coal than does portland cement, their use as an alter- 
native to that material for certain special purposes 
such as  construction in  contact with sulphates or 
sea-water is worth considering. 

(iv) iblasonry Construction.-Investigations on the 
deterioration of brickwork were commenced. An 
instance of heavy damage caused by "salt-lamp" in 
parts of brickwork both above and below the (lamp- 
course was examined. TTork on efflormcence will be 
carried out i n  the near future. 

( i )  Geizera1.-Work has continued on three major 
projects, namely, floor surfaces with special regard to 
those based on concrete, surfacing materials for 
kitchen and bathroom walls, and the study of 
gypsum plasters. I n  addition, a stucly of the external 
rendering of building boards and the surfacing of 
bituminous roofing materials has been begun in  
co-operation with other sections. 

( i i)  Floor Surfaces.-(a) Comfort-After consider- 
able difficnlty, a gauge has been developed capable of 
measuring the transient pressures on the foot during 
walking. The best technique for the use of the gauge i u  
now being determined; the pressure-time curves for a 
number of individual3 using different types of shoes 
have been obtained and the results are being analysed. 
The instrument will be used for determining the efrect 
upon foot pressures of different surfaces and sub-floors 
to determine the relationship, if any, between the 
reqults obtained and the subjective ascessment of 
relative comfort, as determined by a panel of twelve 
observers. The gaits of these observers have been 
checked for normality by the staff of the Physiology 
Deaartment of the University of Melhonrne. 

Laboratory teztinq of floor surfacil~g ina te r i~ l s  for 
foot comfort has been retarded by the 11n~atisfactnr~- 
behaviour both of the Rritieh standard indentation 
tester and the fallinq ball tests widelv ueed overseas. 
Careful examination ha9 allown that these latter tests 

give results a t  variance with experience because they 
fail to measure that  property of a floor which our feet 
record as comfort. 'The British indentation tester 
has proved unsatisfactory because of poor nlechanicd 
design, and i t  is hoped that a new instrument, the 
design of which has been based on an A~ncrican 
pattern, will prove more satisfactory. I t  is expected 
that this instrument will enable measurements of rate 
of indentation with time to be made and that  these 
will yield data which can be correlated both with 
mechanical comfort and with resistance to marking by 
furniture. 

To measure the "warmth factor" of flooring 
materials a calorimeter has been constructed after 
the manner of those used by Reim and co-workers a t  
the University of Natal. Preliminary studies indi- 
cate that the technique requires further refinement. 

(b) Durability.-A Taber Abraser has been 
obtained, and drawing. prepared for the conqtruction 
of another abrasion tester based on that developed by 
Cizek, Eallas, and Nestlen (A.S.T.M. Bull. Dee. 
1936) for floor surfacing mntcrials. The Taber 
Abraser has been used to examine tlie wear resistance 
of cork tiles, linolcurn, asphalt tile, and similar 
materials, chiefly in connexion with inquiries from 
the Department of Worlrs and Housing. 

Further experiments v i t h  the British Standard 
rumbler-type abrasion tester have shown that :  (1) 
The accnn~illation of dust in the rumbler tends to pro- 
tect the surface of the concrete slabs so that the rate 
of wear is greatly influenced by tlie fre(li1~'nc.y crf 
?leaning. (2 )  None of the proprietary floor hardeners 
tested had a sufficiently great effect on the abrasion 
resistance of the concrete slabs to outweigh the usual 
variation between slabs. 

(6) Xervice Tesfs.-As, in common with other build- 
ing materials, the final test of a floor surfacing 
material is its bellaviour on an actual floor, service trsts 
are being arranged as opportunity offers. The cold- 
laid, bituminous, ninstic toppings which were laid on 
concrete in various parts of the laboratory are pro- 
viding improved comfort and most of them are  xvearing 
satisfactorily. Further floors with bitu~ninous toppings 
nre being inctalled in  experimental structures in  the 
laboratory grounds but it is considered that  traffic 
conditions in such buildings will not approach verjr 
c l o ~ ~ l y  to those in a normal house. Tn conseqnence. 
arranremcnts have been made with the Victorian 
Hor--'-:g Commission for the erection of ail e-fperi- 
mentu' house on an  eptate near the laboratory. I t  is 
being built by the usual V.1-I.C. precast concrete wall 
system except that  a siispended reinforced concrete 
floor cast in situ by the Rose system will replace the 
usual timber floor. This concrete sitb-floor will ba 
covered with a different type of topping in each room 
and photocell counters mill be installed in  the door- 
ways in order to relate wear with traffic. I t  is hoped 
to correlate this wear with that  of test samples set 
in busy corridors in  the laboratory, and erentually 
with the wear produced by lal~oratory abrasion 
machines. The house mill be occupied by the officer 
responsible for investigations into floor surfaciny 
materials so that  a t r a i ~ e d  observer x:ill be available 
to study the behaviour of the floors in me, particularly 
with respect to the more subjertive aspects. I t  is 
realized that  the data obtainable frotn this one hnilse 
will not be very extensive 110th as rcsards type of floor 
and impressions of comfort, ease of maintenance, &c., 
and i t  is hoped to extend the experiment to other 
houses as opportunity offers. Arranqements are being 
made for the uce of the concrete floor of another house 
(to be occupied by another trained observer) for 
similar experiments. 

Although the primary experimental purpose of the 
house at  precent under conctruction mas to invest is st^ 
promising floor surfacing materials, opportunity mill 
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be takerl to make full-scale trials of wall surfacing Chemistry has been instituted to study the whole pro- 
materials for the kitchen and bathroom, paperhangir,S gramme of particle size work and the fractionation of 
tec2111iques for concrete malls, manufacture, erection fine powders. An apparatus for determination of par- 
and decoration of fibrous plaster ceilings under con. ticle size distribution by air elutriation has been 
trolled conditions in connexion lvith the current designed and built. Preliminary investigations with 
investigation into staining of fibrous plaster, therma! this apparatus have shown that while the design and 
and moisture movements of concrete wall slabs and the method are very promising the technique requires 
behaviour of mastic joint-filling compounds. further refinement. 

(iii) Eccthroom ]{itchen Wall Surfaces.-Work Investigations into the methods for determining 
on this project has been impeded because of the non- setting time, consistency, and mechanical strength of 
availability of the cyclic testing due partly l)lasters., as T V Q ~ ~  as into improved methods of their 
to the difficulty of obtaining conlponents and part!y to chemical analysis, are also continuillg. 
building alterations. The cabinet is now co~nplete For the study of the dehydration of gypsum a small- 
except for a pump, and it is hoped that it  ill shortly scale plaster kettle has been obtained and a specially 
be in servicc. designed laboratory oven is under construction. 

Small-scale static tests have been continued, in the The studies of the equilibrium moisture content of 
Dieantime, on local and imported mall boards and plastic set plasters, which have been commenced to provide 
tiles. ~h~ materials f a r  exalllined which sllolr data both for the Standards Association of Australia 
first-class soap resistance arc boards coated itll and for the CO-operative project on decoration troublcs 
nitrocellulose lacquers land polystyrene tiles. 130th with fibrous plaster sheets, have been handicapped by 
these, however, have mechanical defects; the lacquer the unsuitability of the apparatus available. Pre- 
coatings are brittle and the polystyrene is soft an(] liminary results show that small amounts of hygro- 
easily scratched. scopic materials have a marked influence on the mois- 

(iv) Solid Plastcrzng.-In with the ture content of the plaster but, 'for accurate data, i t  
Building Boards section a co-operative project on the will be necessary to mait until suitah'e humidity 
rendering of building boards hxs been started. A cabinets are available- 
method developed for measllring the adEIrsion of Investigations have been commenced, in  co-operation 
Illastcring to various types of material is being with the Physical and Mechanical Testing Laboratory, 

in collnexiorl witll this investigntio,,. ,I purvpy into the strength, perineability and durability of the 
of the properties of plastering sands available around reinforced gypsum Plz;ter slab house wa1's being used 
~ f ~ l b ~ ~ ~ ~ ~ ~  has been tommenccd, and it is hoped to in South Australia and north-~vcstern Victoria. 
extend this investigation to other areas. I t  has been shown that the addition of small amounts 

(v)  Gypsum Plaster.-The of the of lime to gypsum platter will greatly Rduce the Corro- 
gypsum plaster industry has sholvn tllat not are sion of iron embedded in the plaster without sericilsly 
the raw materials used in nuqtralia very differelit (a t  reducing the strength of the material. This col~ld be 
least physically) from the dense rock gypsum of Use in ~revent lng the not uncommon staining of 
normally llsed overseas, but that they vary ll,;del.i- fibrous p la~ te r  sheets from the accidental inclixsion of 
from s ta te  to s ta te  and ever from mill to mill. small fragments of iron in the plaster and may also be 
the exception of one deposit of not very high grade of value in protecting the reinforcement in gypsum 
rocli, tho gypsum depo~sits being worked are s~irfaec dab 
deposits of recent origin ( in  some cases in thp Gypsum deposits have been examined both in the 

) process of formation) varying from loosely packcil laboratory and in the field and advice on their utiliza- 
cr;ystals an inch or so across to fine dust much of which t i ~ n  given to prospective lessees- 
will pass a 200-mesh sieve. Despite thic wide ranw 

i of ram material types, very little effort has  been mndc 7. BUILDING BOARDS AND INSULATINC~ MATERIAI,~ 
in most mills to design plant suited to the qgpslxm INVESTIGATIONS. 
available, but rather it is the practice to WPV that (i) Building Boards.-Lack of staff has prevented 
used either overseas or in mills alreadp e~ tab l jch~d  irr the development of a aomprehensive research pro- 
Australia. For example, two mills operatiny on the gramme aimed at evaluating the propertier required 
fine dust have copied the equipment of a mill operat of building boards. ,Some preliminary \vork haq how- 
ing on the rock deposit even to the evtent of passing a]' ever, been undertaken to detcrlnine the dimensional 
raw material through a hammer mill before c,?]ci:la- stability of building boards under  conditjons of chang- 
tion. I t  is difficnlt to say at this stage to what extent ing moisture coiltellt (the ~n lo j s tu re  expansion "1. 
the allesed variations in  rlnality between the pl~sterc  This disclosed a gradation in materials similar to that 
produced by the various mill., are d i ~ e  to this folloToinq &own by experience; it is obviouQ, therefore, that t h b  
of established practice without proper consideration of test will be of great value in nelv types of 
the characteristics of the raw material. The claim of boards and, more particularly, in determining pos2ible 
the industry is that some gvnsum deposits will make joint treatments. 
good plaster but that others myill not. Some progress has also been made in the investiga- 
-1 stlldy of the properties of Allstralian plaster has tion of the properties of boards intended for use as 

heen pommenced b71t Proffree' has been hindered by the bases for external rendered finiches. A timber frame 
unsatisfactory nature of many of the usual testing has been sheathed with various types of board in panels 
methods; in consequence, a considerable amount of approxinlately 10 feet by 9 feet which have been 
t ipp haq  h ~ e n  spent on an examination of testing exposed to conditions as nearly identical as possible. 
metllods with a view to their improvement. I! is intended to study the brhavionr of these panels 

The determination of particle size and particle size in conjunction with laboratory tests. This rnill enable 
distrihntio~l-for which sie~re~c have proved particularly ,nethods of the properties of new hoards to 
unsatisfactory because of the large amount of material be determined. 
in the sub-sieve range, tbc blockins of the fine q ; e ~ ~ q .  (i i)  Thermnl In~~e~fi~~ti~~~.--Construction of the 
and the grindinp; which ocrilrrcd with the 12-in. by 12-jn. and the 48-in. by 48-in. thermal con- 
usual sieve-chaking machin~s-has received the maior ductivity apparatus to the design of the Kational Stan- 
attention in this particular field. Becanqe of the imnor- dards 1,aboratory has nroceeded. Concider-blc time 
tan('p of such work in other rclatpd f i~lds  (portland ha. been spent at  the National Stsndardc, Laboratory 
cement. claps, ~igments ,  &c.) a co-operative proiect in the settinq 11p and testing of the 12-in. apparatus 
under the gllidance of a committee of interested workers conqtructed there. I t  has been found that a new heat- 
from this laboratory and the Division of  Industrial ing plate is necessary tci overcome difficulties which 



have ari.sen during preliminary testing. The design 
and construction of this plate is in hand. The 48-in. 
apparatus has also been assembled, but is awaiting 
a suitable location. 

Some work has been carried out upon methods for 
simultaneously determining the thermal condu-tivity 
and the specific heat of a material. Two promising 
methods have been explored, both of which enable tests 
to be completed in  a time which will not cause serious 
discrepancies due to the moTement of the moiqture in 
tlie sample. They are based upon guard ring heaters 
supplied with energy at  a constant rate in contact 
with one side of tlie specimen, the other side being 
either completely insulated (arranged by a symmetrical 
layout of two heaters and samples) or else in  contact, 
with a cold plate at a constant temperature. One 
method gives a good measure of the specific heat with 
the conductivity determined to a lower order of 
accuracy, whilst in the other, which approximates the 
normal guarded hot-plate arrangement, the measure of 
the conductivity is the more accurate. All such 
"dynamic" methods necessitate the prior con- 
ditioning of samples and means of doin? this 
a t  temperatures of 32", 77' and 122'3'. (0°, 25' and 
50' C.) are being arranged. 

Investigations on the effect of radiation upon heat 
transfer in buildinrs have commenced with rtttempts 
to measure the absorption and emiqsion co-efficient9 of 
surfaces in the near and far  infra-red bands. Thrse 
indicate a gradation from almost zero to 100 per cent., 
bnt more accurate measurement is nwessary to enable 
better calculations of the effect of radiation to he made. 
Observfltions taken over a 24-honr period in April with 
a " Sol-Air " thermometer (which measures the tem- 
perature of a hlark snrface havinq a backing of low 
condnctivity and heat capacity when exnosed in turn 
to north, east. sonth, we?,t, and vertically upwards) 
indicate that the effect of radiat;on is eai~irnlent to an 
increa~e of temneratnre d u r i n ~  the day of 30' to 40" F. 
and a decrc~se during the night of un to 10' F. 

(iii) E1erfronicr.-A number of items of electronic 
eauipment have been produced for use hy various 
sections of the laboratorv. Of par t i c~~la r  interest is a 
meter, hased upon an R.F. comnrtrison circnit, for 
meaq,iiring the moisture content of fibrous plaster. This 
enables the moistnre content of a sheet to he measiired 
in s i f ~ c  by nr~ss inc  a plate onto the sllrface; its reading 
has h ~ e n  shown to he indenendent of the salt content 
of the plaster which, heretofore, ha.q infli~enced 
measiirements based upon electrical phenomena. 

8. ORQANIO MATERIALS INTESTIC~ATIONS. 
(i) C?nn~ral.-St~lrlies of the properties of caulking 

materials hare h ~ e n  continued, and new proiects under- 
taken include investigations into the properties of 
bituminous roofing materials and a co-operative 
invectiaation into the causes of failure of paint films 
nn fibrous plaster. 

Work has also been carried ant on two ad hoc prob- 
l e m ~ ,  namely, the snecification of qatisfactory steel sash 
putties and the properties of jointing compounds for 
flat-roof pavements. 

( i i)  Caitlkinq Compovnds.-Work on this problem 
has been directed simultaneously along the lines of 
exnosure testinq and of lrthoratory methods of evalua- 
tion. Pronrietary caulking compounds have been 
utilized as the working materials for this inrestigation, 
and data on the characteristics of the various types 
of material represented, have been gradnally collected. 
The principal methods of testing employed at present 
are those evolved bv the United States National Rixreau 
of Standards and incorporated in United States Federal 
Specification TT-C-598. Generally speaking, the 
evaluation of a mastic on the basis of this code has 
been found to agree with that made on the basis of 

outdoor weathering testing in  pooved blocks a t  
TTighett. This is particularly true for materials rated 
as satisfactory after exposure testing under the con- 
ditions mentioned. 

A considerable proportion of the available Australian 
mastics are of bitun~inous types, chiefly of the fibrated 
cut-back variety. These, as a class, have failed to give 
satisfactory results after some eighteen months' 
weathering, the greatest single cauqe of failure being 
excessive shrinkage. However, concurrent artificial 
\vcatliering tests u ~ d e r  high humidity conditions have 
indicated that these materials may be more durable 
than oil-based mastics in damp situations, and it is 
clcar that reathering tests under graded conditions 
aye necessary for proper evaluation. A series of 
exposnre tects designed to evaluate the effects of various 
priming compositions on the performances of mastic 
joint seals were uudertnken during the year. At the 
time of writing these specimens are only five months 
old and have not aged sufficiently for comparative 
evaluation. 

$In order to investigate the performance of materials 
under the dynamic conditions such as prevail in the 
constr~~ctional joints in buildings, an expanding joint 
apparatus mas constructed and has proved satisfactory 
for routine testing. The device imparts a continuous 
cyclical displacement to joints of a given width made 
bet~veeii slabs of a standard masonry material; an 
automatic record is made of the number of cycles 
impressed upon the specimen. Performances so far  
obtained (on the basis of the prezent cycle and dis- 
placement) range from 2 to 250 cycles before failure 
(usually by loss of adhesion). At present the choice 
of displacement is somewhat arbitrary, but, for pur- 
poses of comparison, steps have been taken to measure 
the actual movement in joints of a standard " V.H.C." 
type prefalrricated concrete house shortly to be made 
available by the Victorian Housing Conimission for 
a variety of experiments. 

I n  an effort to correlate performance with oomposi- 
tion, analyqes have been made of a number of tho 
materials under test, but because of inherent difficulties 
in separating and characterizing the ingredients, this 
phase of the work has not been very promising. How- 
ever, a broad classification of the compounds may be 
made, and i t  will be possible to use this as a basis for 
the syntheqis of experimental mixtures. 

Lack of suitable staff has precluded any serious 
investigation of the rheological properties of caulking 
compounds. Progress was made in studying the move- 
ment of thin da tes  embedded in mastics. but although 
some results bf interest were obtained 'using putties, 
the tcchniqne could not be applied satisfactorily to 
caulking materials. 

I n  co-operation with the Council for Scientific and 
Industrial Research Information Service work has 
been commenced on the filming of a documentary 
account of the uses, properties, and testing of caulking 
compounds. I t  is intended that the film should also 
illu.ctrate the operation of the B.M.R. pneumatic caulk- 
ing gun which is now in use as standard equipment 
on concrete house projects of the Victorian Housing 
Commission. 

(iii) Bituminous Roofing Fabrics.-It became pos- 
sible during the year to commence investigations, which 
had been planned for a considerable time, into the 
properties of bituminous roofing materials. I n  view of 
the vast amount of work that has been undertaken in 
other parts of the world on bituminous materials, i t  
was considered desirable at  the outset to make a careful 
survey of the literature, with particular reference to 
t1:e chemistry of weathering of bitumens and to the 
properties and utilization of bituminous fabrics for 
waterproofing and roof construction. This survey is 
still progressing, but sufficient progress has been made 
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to indicate the lines along which the present work might 9. THE DECOEATION OB FIBROUS P L A S T ~ .  
be wefully directed. These include examination of the AS mentioned above, an investigation into problems 
causes of "blistering " in built-up roofs and other relating to the decoration of fibrous plaster is being 
matters associated with constructional technique, the made under the guidance of a "Project Committee" 

I preservation of bituminous surfaces exposed to the representing outside interests as well as the laboratory 
the relation of fabric base characteristics to staff. Most of the detailed work is being carried out by 

the performance of bituminized felts, the relative merits members of the Organic Materials, Building Boards, 
of asphaltic residues, both natural and artificial, and and Surfacing Materials sub-sections of the laboratory. 
of con1 tar pitches, &c., under various conditions. SO At the inaugurzl meeting of the Project Committee ~t 
far, experimental work has been of a preliminary was agreed that the following troubles were widespread 
nature o;~ly, but, as a basis for initial investigations, and required investigation: 
supplies of a range of proprietary roofing felts have ( i )  Adventitious surface stains associated with the 
been obtained, working plans for the testing of these presence of impurities (such as iron particles 
in the laboratory have been drawn up, and routine in the plaster and contaminants, e.g. grease, 
testing of properties has been begun. I n  addition, a rot-proofing agents, in fibre reinforcement). 
programme of exposure testing both on sniall specimens (ii) Dark-coloured stains principally associated 
and on a larger scale is under way. The larger scale with flush joints but also occurring else- 
tests actually comprise the construction of experimental where in the surface; their possible relation 
roofs; two such roofs have now been built and consti- to the moisture contett of the plaster and to 
tute portion of the experimental features in the two presence of mould growths. 
timber-framrd test huts that have been erected at  (iii) Loss of adhesion of paint films (flaking and 
Righett. I n  these roofs, variations in pitch, grade of peeling) notably over flush jointed areas. 
roofing fabric, constructional technique and surface Progress in regard to these matters is dealt with under 
treatment have been incorporated, and the effects of the following headings:- 
t h e ~ e  variables are under observation. Other factors (a )  S u ~ v e y s  and D('fects.--As a preliminary 
are to be in later as roofillg space arrangements were made through the architects of the 
becomes ayajlahle. Insnfirbirnt time has elapsed to Victorian 1Iousing Conlmission, respoiisible for pro- 
permit any definite conc]uqions, other than some rather vincial housing, for the circulation of a qllestionnaire 
elementary facts concerning p r a c t i c a ~ e  surfacing treat- to the various country housing estates. Replies indi- 
ments. to be drawn. cated widespread troubles and made i t  evident that 

adequate surveys of all centres would be a lengthy pro- 
(iv) ~fi~cel1oneovs.-(a) &'tee1 S n ~ h  P ~ ~ f f j ~ s . - T h i s  cess. ~CcOrdillgly the Victorian lIousing Colnmission 

investiratinn. referred to in the previous annllal report, Estates at  East Geelong mere selected for close examina- 
W R S  r o m n l ~ t ~ d .  A report. with r ~ r n m m e n d ~ t i o n ~ .  has tion since these estates (four in all) comprised a large 
bepn forwarad to the TTicto~ian Roilcinr C'ommission, rlumber of houses defects typical of those appar- 
the hndv oricrinally requesting that the investigation ently prevalent elsewhere. They provide some evidence 
be undertaken. concerning the nature of several of the defects 

( b )  Jointing Comno~~nds  f o r  Fln f-Roof Pnv~m~nts . -  

k A request was received from the Commonvralth Denart- 
m ~ n t  of Works and Hn~lr;ns for sqs;ctance in the 
~ e l ~ c t i o n  of mqtrrials su i t~h le  for annliration to ioints 
between the flat-rnnf paving slshs of the proiected 
administrativ~ b~lildings, Canh~rra .  In view of the 
close cnnllexinn between materials of this type and 
cau1k:nrr compoiinds, and of the importance of, and 
general in tere~t  in, concrete expansion joint materials, 
an undertalrinc mas given to inve~tigate this matter. 
I t  nrai: decided to compare poss;hle materials under 
practical conditions hv means of a test n~vement  ron- 
strncted arcordinc to the actual roof 8pec:fication. This 
pm~cment, comnrieing a concrete base sl?h 14 ft. 6 in. 
squnre covered with bn i ld in~  naper and followed by 
a I-inch thickness of inc~llating hoard, a three-laver 
three-nly bllilt-un bituminous membrane and finally 
concr~te paring s l a b  2 ft. sqilare bv 1.5 in., has now 
been conqtmcted at Highett. Provi~ion has been made 
to test electrically, by means of suitably placed elec- 
trodes beneath the slab ioints, the water resi~tance and 
general integrity of the various jointing materials 
pl~ped between adiarent slabs. Discussions were held 
a ~ t h  various manufacturers, as a result of which soma 
20 jniqt'nq materials, repres~ntative of the following 
tppes,. have been selected for incorporation in the 
experiment : bitumens (natural and residual), bitnmen 
rubber canlkinqs, cold set-up (solventleqs) bituminous 
mastics, bitixminous cements and bitumen rubber 
cem~nts  (cut-baclcs), bitumen emulsion mixtures, 
rubber latex-cement systems, vulcanized latex-road oil 
fillers, oil mastics. 

( c )  Adhesives for Papering Concrete Surfaces.- 
Observations on the experiments started in 1947 were 
continued snd have now yielded positive results. 
Arrangements have been made for full-scale service 
tests by papering various rooms in the experimental 
concrete house referred to above. 

encountered and suggest avenues for further laboratory 
investigations. 

Less detailed investigations that have been made of 
conditions in Victorian IIousing Commission Estates 
at  North Geelong, Heidelberg, Moe, and Mildura, led to 
conclusions similar to those drawn from the East 
Geelong survey. 

(6)  Treatment of  Adventitious Slzeet Stains resulting 
from Impure A1nterials.-011 the basis of ~ r e l i m i n a r ~  
laboratory tests, experiments were undertaken to study 
the effects of incorporating lime in plaster on the 
development of rust marks. This treatment has been 
found to inhibit the appearance of these stains in 
plasters containing particles of iron without causing 
material loss of strength. Full-scale tests of this treat- 
ment have not yet been made, nor has the effect of the 
lime content on decorative coatings been evaluated. 

Laboratory trials on the sealing of fibre-stained sheets 
before distempering have been carried out, and an 
aluminium pigmented, light-bodied varnish has been 
found successful in suppressing the development of such 
stains in the decorative coatings. Subsequently, this 
technique was tested with satisfactory results in a 
Victorian Housing Commission unit at Heidelberg in 
which the undecorated sheets were exceptionally severely 
stained. Although perhaps unsatisfactory on economic 
grounds for new construction, the technique is con- 
sidered feasible as a remedy for grossly stained walls 
and ceilings in  existing dwellings. 

( c )  Investigation into the Nature of Dark Coloured 
Joint and S h c ~ t  Stains.-Stains of this nature have been 
investigated closely in four houses (two of which were 
sitilated in the East Geelong Estate and were typical 
of many others.) Laboratory tests indicated that stains 
were readily dispersed by treatment with hydrogen 
peroxide, and full-scale operations, in which a dilute 
solntion of this material was sprayed over affected 
walls and ceilings in the houses referred to, effected 
decolouration with complete success. Unfortunately, 



this treatment cannot be regarded as a cure, since in 
cprtain instances the stains have been found to recur. 
Tliere are s e ~ e r a l  reasons that might account for this 
and laboratory investigations of the chemical nature of 
the stains and thc niechanism by which they are pro- 
duced are still in progress. Present indications are that 
tlle ~ t a i n s  consist of ferrous sul~hide,  but the mechanism 
by \vllicli this compound is formed has not yet been 
fillally determined. 

It may be stated that mould growths have not been 
encountered extensively and fungi are certainly not 
resPon>ible for the more common defects in fibrous 
plaster in Victoria. Nevertheless some instances of 
mould glon7th have been encountered, and experiments 
designed to determine the precise conditions under 
which these organisms may grow on fibrous plaster are 
in hand. 

( d )  The Cazcses and R~nzedies of Aclhesion Failures 
of n i s t~mpers  on Fibrous Plaster.-No investigations 
have yet been matlc concerning the mechanism of adhe- 
sion failures. IIowever, i t  has been observed that such 
defects are commoner in humid atmospheres, and i t  
has been dcterminccl, as a result of analysis of failures 
of this type at the V.H.C. East Geelong Estates, that 
certsin sealers markedly reduce the tendency of dis- 
tempers to peel from flush joints. 

(0) General.-Experiments aimed a t  inducing 
defects of the types referred to above under controlled, 
full-scale conditions, have been planned and are in 
course of execution. These comprise the introduction 
into buildings of variables relating to plaster sheet 
materials and manufacture, its fixing technique, paint 
materials and decorating technique. The first building, 
a private home, has been completed and sundry defects 
have already been noted. The lining of two experiment 
huts at Highett is in progress, and arrangements have 
been made for the inclusion of similar tests in the 
experimental prefgbricated concrete house referred to 
previously. 

XIX. FLAX RESEARCH. 
1. GENERAL. 

During the latter part of 1941 alterations to that 
portion of the Righett bailding being used for the 
main flax laboratory xi-ere completed to a stage where 
it could be occupied and the whole of the flax staff 
moved to Highett. The improved accommodation and 
thr centralization of the work has been of great 
assistance in facilitating the work of the laboratory. 

A building to house the experimental spinning plant 
has since been erected and the plant itself has recently 
arrived from overseas. The acquisition of this 
machinery for flax preparing and spinning experiments 
marks a very important milestone in  the 8ection's 
development. The equipment consists of seven separate 
units, all essentially of the most modern commercial 
design but sinyle-headed inqtead of multi-headed as in 
commercial installations. The spinning of a wide range 
of yarns is made possible by the provision of inter- 
changeable parts on the spinning frame. The building 
in vhich the spinning equipment is housed is to be 
air-conditioned and when thiq is completrd it is antici- 
pated that much valuable information will he obtained 
as repards both the comnarison of the spinning quality 
of different fibres and also in connexion with spinning 
techniques. 

A feature of the mork of the Section during the period 
under review has heen the extension of laboratory in- 
vestigations to large scale trial6 at flax mills; as a result, 
a number of rrcon~mcndations hnve been made which 
should materially increase the efficiency of commercial 
operations. I n  connexion n-jth the fundamental 
research programme of the Section, arrancements have 
been made for one of the senior officers to  proceed to 
the Shirley Institute at  Manchester to work on advanced 
methods of analyses in cellulose, chemistry. 

( i )  Survey of Factors Influencing Fibre QuncEit?~.- 
Much of ilustraliarl flax is low grade and unsuitable for 
fine jarns and one of the main objectives of the labora- 
tory's invcstigntions is to devise means of improving 
quality. One possible method of doing this is to 
determine the agricultural features associated with the 
best fibre produced so that production can be concen- 
tratrd along illese lilies. Frorn both the 191-6 and 1947 
flax crops some G O  xve1.e selected and all details regarding 
the history of the field and its preparation and the 
gro~ving, harvesting and processing of the crop have 
he611 carefully recordc d. The figures are being statis- 
tically examined but processing returns from the mills 
arc inconlplete and it \Till be some time before the work 
can be concluded. One important feature of the investi- 
gation is the clicmic~l analy~es of green leaf samples 
from each crop to dekrmine the levels of the major and 
minor nutrient elelnents. 

(ii) Processing and Fibre Evaluation of Field Trials. 
-C!ose contact is maintained with the Departments of 
Agriculture of Victoria, South Australia, Western 
Australia and Tasmania, tlic Waite Research Institute, 
and the Flax Prodnetion Committee, all of which 
organizations inclitde flax field trials in their programme 
of work. Samples of straw from these trials are for- 
martled to the Flax Research Laboratory for processing 
and the determination of fibre yield and quality; in 
future it will be possible to carry out actual spinning 
tests as well. 

The mc :.e important trials are concerned mith the 
testing of new varieties and selections, the rate and 
method of sowing, the time of harvesting, and the use 
of ~ a r i o i ~ s  fcrtili~ers. Sorne of these have now been 
carried on for a number of years and have reached 
the stage where definite recomn~endations can be made. 

8. P~omssx~a. 
(i)  Purchase of Crops.-The purchasing of flax 

crops on the basis of the value of t l ~ e  fibre they contain 
rather than simply according to the xveight of straw has 
ob~ious advantages. IIowevcr, tn enable the growers to 
be paid promptly for their flax by the former method 
it would be necessary to saniple each crop as i t  was 
delivered to the mill. I n  order to compare the fibre 
and grades obtained from silch samples with those from 
the whole crop, the Flax Prodiiction Committee 
requested the Flax Research Laboratory to carry out 
trial tests on thc 1946 and 1917 crops. This mork has 
beer1 completed as far as the laboratory work is con- 
cerned and although all the mill results are not yet 
available, suficietnt information has been obtained 
to provide a basis for the purchase of the 1948 crops. 

(i i)  Water Retting.-As indicated in previous 
reports, Australian flax is particularly difficult to ret, 
the rctting action appearing to cease prematurely. This 
is probably duc  to the high acidity which quickly 
develops in the liqtior, and means of controlling the 
pH have been examined. The use of a chemical 
nentralizing agent is perhaps the most obvious method, 
and both laboratory and mill scale experiments have 
been made, in which chemicals such as sodium car- 
bonate, magnesium carbonate and calcium carbonate 
have been added to the retting liquor. The results have 
been encouraging but further mork is necessary to 
determine the optimum quantities of chemicals required. 

Prohably a more satisfactory solution to the problem 
of pII  control during retting lies in the continuous 
aeration of the liquor. Using this method, retting times 
have, in some cases, been reduced from 90 to about 
60 hours without detriment to the fibre yield or grade. 
J n  addition to the possibility of improved retting times, 
the aeration terhnique, if adopted, will result in  less 
~ a t e r  consumption and also assist appreciably in over- 
coming any efnuent disposal problems. 



A third method which gives partial control of the 
p H  consists of completely replacing the retting liquor 
after about 48 hours; the results of such a technique 

I have not, however, shown very great promise as the 
retting action appears to be slowed up by the addition 
of the fresh water and although the straw eventually 
rets well, the total retting time is increased. 

'I'he possibility of increasing the output from the 
retting tanks by incrca~ing the amount of straw in  each 
ret has also been investigated. I n  co-operation with 
the Flax Production Committeo rets have been made 
nit11 balcd straw and with straw packed horizontally 
rather than vertically as is the usual practice. With 
baled straw the tanlr capacity was increased by 58 pel- 
cent., but the cost of baling was prohibitive and the 
rctting was somewhat uneven; with horizontal packing 
the increase was 30 per cent. and retting proceeded 
normally. - .- - The general adoption of the latter technique 
seems likely. 

I n  a com~arieon of the efficiency of Australian and 
Belginn flax^ retting practices m i n i  matched straw and 
fibre obtained from Belgium, i t  has been shown that 
the methods employed in this country are capable of 

resillts as good as those obtained overseas. 
The study being made of retting bacteria has pro- 

gressed steadily. Some hundreds of cultnres of sporing 
allacrohic bacteria, isolatccl from retting flax, have been 
purified and a, detailed ~tixdy of their characteristics 
is being made. Included in these cultnres are 27 isolated 
from samples of Bclginn straw, the comparison of 
which with those of local origin should prove of con- 
sidcrable interest. 

(iii) The Rolling of Retted Plax Straw.-The 
practice of passing ~ ~ e t  retted straw through squeezing 
rollerr is fairly cclmmon o-cerseas where i t  is claimed 
that not only does the treatment facilitate the drying 
but that i t  improves the fibre quality. A series of tests 
has recently been concluded at one of the flax mills. 
Although there was a fairly consistent improvement 
in the colour and "nature" of the fibre as a result of 
the rolling, the improvement was not sufficient to 
increase the valne by onc grade. Tensile strength, fine- 
ness and spinning performance of the fibre have yet 
to be determined. 

/ (iv) Plax Jlachinery Investigations.-The main 
project undertaken during the last twelve months was 

) the derelopment of a knotter-elevator. This machine 
is intended for use behind a tractor from which it will 
be driren. Sheaves of retted straw after drying are 
fed to a mechanical knotter and, after being tied, are 
elevated to a trailer. Preliminary mill trials of the 
equipment are now being made. 

4. CHEMICAL PROPERTIES OF FLAX. 
(i) Cellulose.-The major constituent of flax fibre is 

ccllulobc, ant1 a careful study has been made of some of 
the more important properties of this constituent and 
the correlation of these properties with fibre quality. 
The alkali solubility and its dependence on both the 
degree of polrmerization, and the extent of the crystal- 
line structure have been examined. 

(ii) Flax Wax.-It has been shown that flax wax 
consists of a lipoid (wax and oil) and a resinous com- 
ponent and that the proportion of these is closely 
related to fibre quality. For example, double retted 
fibre of appreciably higher grade than single retted 
fibre from the same straw, differs chemically from the 
lattcr mainly in regard to its resin content. Methods 
by nllich a single ret ccrnlil be modified to give similar 
r c ~ ~ ~ l t s  h a ~ e  been considered. 

(iii) Comparison of Belgian, Enqlish, Irish, and 
Al rs t~n7;nn Fihrc.-The results of a cornparicon of the 
chr-mica1 propeyties of a representative range of fibre 
samples from each of the above countries have shown 
that resin and components of the fibre solilble in N/50 
 odium hydroxide are important in relation to quality. 

Better quality is associated with low resin content, but 
bvth the amount and composition of the sodium 
hydroxide solubles appear to be of importance. 

dustralian flax differs from overseas samples as 
regards the composition of the hemicellulose, the pro- 
portion of uronic acids in this component being lower 
and the water solubles and pentosans correspondingly 
higher than in overseas fibres. 

I t  seems possible that the ash content of the fibre 
might bear some relation to its quality, as there is a 
trndency for this constituent to increase with increase 
in fibre grade. The ash percentages of Australian fibre 
are low by comparison with overseas samples. 

Observations have been made microscopically of the 
development of fibre in the stem of flax straw from 
germination to maturity, and the effect of growth 
conditions on this developrncnt. A comparison has also 
been made of the dimensional characteristics of Aus- 
tralian and overseas fibre and the effect of these on 
spinning quality. 

The dependence of the tensile strength of flax on the 
ultimate fibres is evidenced b the fact that the break- 
ing of a fibre strand results 9 rom the breaking of ulti- 
mete fibres comprising the strand rather than the 
pulling apart of the ultimate fibres. I t  has also been 
shown that they seldom break at  the "dislocation 
marks" which occur at  intervals along their length. 

XX. DAIRY PRODUCTS RESEARCH. 

Tho dairy industry in Australia is becoming increas- 
ingly aware of the need to use for human food all the 
constituents of milk. I n  an ill-fed world the present 
inefficient practice of feeding much of the high quality 
protein, lactose, mineral salts, and vitamins of skim 
milk to stock leaves much to be desired. I t  is the 
intention of this Section to direct a large part of its 
efforts to assistin?, and increasing, the efficiency of, 
those forms of dairy manufacture which make fullest 
use of the milk constituents, and to develop and initiate 
means of using skim milk solids as human food. During 
the past year it has been possible to carry out some 
work along these lines, but problems which are of out- 
standing economic importance in  butter manufacture 
have again claimed the larger part of our efforts. 

Laboratory accommodation at  Fishermen's Bend has , 
become even more limited and the number of research 
officers remains at five. Plans have been prepared for 
nev laboratories and pilot-plant building which are to 
be erected at  Highett. 

During the year the Australian Dairy Produce Board 
rerpested the assistance of the Section in the testin? of 
several new continuous butter-making processes. Murh 
valuable work in these tests is being undertaken by the 
Departments of Agriculture in the States concerned. 
Oreanization of the trials has nevertheless demanded 
considerable attention. 

2. THE UTILIZATION OF SKIM MILK SOLIDS. 
( i )  I n  Bread Manufacture.-Of the several ways in 

which a consistent and large-scale demand for milk 
solids-not-fat for use in human food might be estab- 
lished, the inclusion of dried skim-milk in Australian 
Erpad remains the most important. I t  was reported 
last year that although the major obstacle to such 
addition had becn overcome by the simultaneous incor- 
poration of a small proportion of a plastic fat, minor 
clifficulties remained-the longer fermentation time, 
the alterations necessary to normal baking practice, and 
the response of various flours. Arrangements have been 
made For the continuation of this work in Sydney as 
soon as a suitable officer can be obtained. 



(ii) Egg 8abstitutes.-Another promising avenue 
fur the better use of milk solids-not-fat is the German 
" Milei " egg-substitutes developed during the war. I n  
the preparation of these, an alkaline or "swelling" 
salt is added to the concentrated skim milk before 
drying, with the further addition, in the ease of whole- 
egg substit~ites, of a mucilaginous carbohydrate such as 
carob-bean meal. The products are designed to repro- 
duce some of the more important physical properties of 
whole-egg and egg-albumin so that they may be nsed as 
substitutes for certain purposes, notably baking. The 
milk products do not reproduce the nutritive properties 
of eggs, but they do snpply, much more cheaply, very 
valuable food constituents. The Ministry of Food in  
Great Britain is interested in these products. With the 
co-operation of milk-drying firms, experimental lots 
have been prepared here using various manufacturing 
methods. The Division of Food Preservation and 
Transport is testing the suitability of the products for 
various uses, and shipments have been made to the 
Miniptry of Food. 

(iii) Suieef XEim-Milk Spreads.-During the year a 
sweet spread for bread with skim-milk solids as the 
main constituent was developed. This is an attractive 
prodnct and althourh household use would be restricted 
by its limited keeping quality there should bc scope for 
its commercial use as cake fillinq and for similar 
pyrposes. The method of preparation from dried skim 
milk presents no dificulties. 

Butter for export to Great Britain and for sale in  
most Australian States must contain a legal minimum 
of SO per cent. of butterfat. Because the moisture 
content is limited by law to 16.0 per cent., the salt is 
limited by trade requirements to about 1.5 per cent., 
and the normal method of manufacti~re will give a curd 
content of only about 1.0 per cent., most butter contains 
considrrably more than the minimum requirement of 
butterfat. Experiments last year showed that when 
the usual step in butter manufacture of washing the 
butter granules is omitted, the curd content is increased 
hy about 0.4 per cent. This means that a given quantity 
of cream yielding 100 lb. of commercial butter made 
in the orthodox way :vould yield 100.4 Ib. if mashing 
i~ omitted. I f  applied generally to Australian manu- 
facture the increase in production would be approxi- 
mately 600 tons of butter per annum with a vnlue of 
f 140,000. 

Study of whether the practice of omitting the wash- 
ing of butter has any adverse effect on butter qunlity, 
and if so the nature and d e ~ r e e  of the effect, was 
continued during the year. This matter is also of 
importance in relation to some of the more promising 
of the new butter-making methods in which fat  con- 
centration . . is brought about by centrifuging so that no 
washing takes place. 

Several butter factories co-operated in the production 
under commercial conditions of unwashed and washed 
butters from the same bulk of cream. The butters 
were graded, their keeping quality determined at room 
tcmperature and in cold storage, and their bacterio- 
logical and chemical chnracteristics were studied. The 
general conclnsion is that some factories can prodlxee 
unwashed butter equal in qnality to washed butter, 
but that from other factories the unwaqhed butter is 
a little lower in grade, the average difference in one 
factory amounting to one-fifth of a grade point. The 
considrrable economic gains associated with omission 
of washing can only be obtained reliably where bacterial 
and heavy metal contamination R P P  maintained at low 
levels, and where the general quality of the cream is 
such that inclusion of the additional cream serum will 
not adversely affect the flavour of the butter. 

I n  butter factories in some of the warmer dairying 
districts the application of chilled butter-wash water is 
relied upon for reducing the temperature of, and so 
firming, the butter granules. I f  necessary, the arrange- 
ment of other means of obtaining the same effect should 
present no great difficulty. 

The results of this investigation have been presented 
to the industry at  a meeting of the Institute of Dairy 
Factory Managers and Secretaries, and have also been 
prepared for publication. 

4. WEED TAIMT IN BUTTER. 
The main areas in which butter mag be affected by 

weed taint are the summer rainfall districts of Northern 
New South Wales and Southern Queensland, extending 
from Sydney in the soixth to Port Curtis in the north. 
The taints occur chiefly in the winter and early spring 
when maintenance of good pnsture is often difficnlt and 
when weeds thrive in the absence of competition from 
other species. Paddocks which are bare following 
summer cropping are alco a common source of weeds. 
Absence of alternative feed forces the stock to rat the 
weeds, the cream becomes tainted, and the usual methods 
of factory cream treatment intensify rather than leqsen 
the flavour. The rcqultant tainting of the butter is a 
source of lower grades and economic loss. 

This problcm has been stuilied, during tho weed 
season, at  the Qucensland Agricultural Collcge, at  
1,a~i~es. To obtain a clear picture of the nature and 
e x t ~ n t  of the problem, extensire contact has been made 
wit11 dairy industry personnel in the districts affected. 
Inf ormation on s i~s~kcted wceds, together vi th  samnles, 
have been supplied by dairy officers of the State 
Departments of Agriculture. 

Suspected weeds have been fed to milking cows under 
controlled conditions and the effect noted. The main 
objective of this part of the work during the 1947 seaqon 
was to define the degree to which weeds other than 
the lesser swine cress, Coronopus did~lmus, are serious 
sources of weed taint. Growth of vreds was much more 
abundant than in the previous year and considerable 
progress was made. The possibility that bacterial 
action may play some part in the development of 
these taints, eren if weed-derived subqtances are pri- 
marily responsible, greatly complicates the investi- 
gations. 

While the Ion?-term solution to the weed-taint prob- 
lem may well lie in the modification of agricultural 
practice, any immediate remedv must be in the nature 
of a cream treatment which will eliminate the flavour. 
Much effort has been devoted to the development of 
such a treatment and progress has heen made in spite of 
considerable difficulties. To provide a sound hnsis for 
this work the chemical nature of the substance or 
substances responsible for the taint is being investigated. 

5. TESTING OF CONTINUOUS BUTTER PROCESSES. 
The Australian Dairy Produce Board is purchasing 

several of the new butter-making machines which have 
been developed in various countries. including Australia. 
The new processes claim to give cheaper manufactnre 
by continuous methods and to give increased yields. 
They also provide opportunity to eliminate the bacterial 
contamination often associated v i th  mooden churns. 
The Board has asked the assistance of this Section in 
testing the suitability of these machines for butter 
manufacture under Australian conditions. 

Procedure for the trials has been outlined, and with 
the co-operation of the State Departments of Agricul- 
ture and of the Department of Comm~rce and Agricul- 
t ~ r e  the nececsary organization has been established. 
Testing of the Swedish " Alfa " machine a t  Lismore 
in New South Wales is already well under way. 



Rennet casein for use in the production of plastics 
must be of the highest quality. Inferior casein showing 
discoloration or other serious quality defects is not 
wanted by the plastics industry, and for any such 
batches of defective rennet casein which may be pro- 
duced the casein manufacturer must find an alternative 
outlet. This is made difficult by the unsuitability of 
rennet casein for use in  glues. The relatively high ash 
content or, more specifically, the high content of 
soluble calcium prevents solution of the rennet casein 
011 application of lime in the preparation of the glue. 

To enable slightly defective rennet casein to be 
usefully disposed, a limited investigation was made of 
treatments which might allow preparation from rennet 
casein of a satisfactory glue. A satisfactory method 
using treatment with dilute sulphuric acid was 
developed. A paper reporting this work has been 
prepared for publication. 

7. MISCELLANEOUS. 
( i )  Oxidized Ii'Za~*our in  Whole Illillc.-Work in the 

United States has indicated that the development of 
oxidized flavour in whole milk may be closely associated 
with the oxidation of the ascorbic acid. Oxidized or 
oily flavours sometimes appear in butter, particularly 
sweet cream butter, under conditions which do not 
give appreciable oxidation of the fat. Nothing is 
known of the ascorbic acid content of cream as received 
at the butter factory, and the whole subject needs 
investigation. An investigation begun last year has 
been recommenced. 

(i i)  Thzclceninq in Unsweetened Condensed Milk.- 
The problem of th'ckening in unqweetened condensed 
milk was given further attention. It became clear 
that while much could be done by the part of the 
industry concerned through more complete scientific 
control in manufacture, seasonal variation in the sus- 
ceptibility of milk to this defect called for further 
investigation. There a l ~ o  appeared to be scope for 
developmental work on the use of ion-exchange pro- 

qses to correct salt unbalance in the milk serum. 
a projects are, however, beyond the capacity of 

623 Section with its present limited staff. ). 
(iii) Australian Butter Survey.-The report on the 

Australiar~ butter survey, which collected information 
on manufacturing methods, conditions and production, 
and variations in compos:tion and in fa t  constants in 
Australian butter, was completed and submitted for 
publication. 

(iv) Filter Cloths.-The practical value of the new 
method deviqcd for treetment of filter cloths nsed in 
lactose manufactilrr ha3 been confirmed in commercial 
use. A saving of about 75 per cent. in use of filter 
cloth has hcen effected. 

(v) Eahrocl~ Test.-Assistance mas given in  the 
compilation of the report " On the Babcock Test for Fa t  
in Dairy Products" by a sub-committe~ of the Qic- 
torinn Division of the Society of Dniry Technology. 

X X I .  MrlTHEMATTCAL STATISTICS.  
1. GENERAL. 

An expansion in the scope of activities of the 
Section has been made possible this year, as the result 
of an increase in staff now sufficiently trained to 
assume some responsibility for the planning of experi- 
ments and treatment of results. 

I n  its main funrtion of advising in  the many pro- 
jects of the COIITIC~~, the Section has eontinned to 
provide assistance with long-range exper:ments, and 
ha8 undertaken additional work, including several 
large-scale trials involving considerable preparatZon 
and routine analysis. I n  this capacity also, experi- 
ments have been designed, and subsequent results 

analysed, for many external organizations, including 
University research teams, Commonweatlh and State 
departments, and commercial enterprise. 

A good deal of time has necessarily been spent in  
lecturing, both to junior sectional staff as part of 
their course of preliminary training, and to graduate 
and undergraduate classes in the Universities with 
which the Section is closely associated. 

The Section's own research programme, which i t  is 
hoped to extend as fresh staff is obtained, has made 
steady progress. The primary analysis for deter- 
mining the espcctation of monthly rainfall in South 
Australia is complete, and the results are now being 
illustrated graphically on a series of maps. The work 
is being extended to e,ctabljch the relationship between 
variability of rainfall within zones of equal mean 
rainfall, and plant ecology, and to assess the probabili- 
ties of drought of varying Intensity and duration. 

Investigation of the trend in yield throughout the 
wheat belt of South Australia during the period 
1913-37 has been completed, and a detailed report 
prepared. Areas of declining, stationary, and increas- 
ing yields have been accurately delineated, and also 
the trends related to soil type, seasonal rainfall, and 
the full cropping history of each reg'on. More 
detailed examination of these data has revealed that 
the major prlrt of the area showing increasing yields 
is not improving at  rates consistent with the develop- 
ments in agriculture during the past 50 years, and 
it has been established that thk  is due mainly to the 
contin~lcd use of the exploitative short-term rotation 
of wheat-fallow since its development in the early 
years of the industry. 

To investigate yield trends, allowance had to be made 
for variations in the sea.cons, and consequently, as a by- 
product of the analysis a considerable !!mount of . 
informat'on was obtained on the relationship between 
yield and rainfall. The quantitative effects on yield, 
of autnmn, winter, and spring rains have been assessed, 
and related to soil tvpe and general cropping practices 
in each district. These findings have been checked 
for a number of repre~entative centres in the wheat 
belt, by analysis of yields obtained from government 
exper'mental or from private farms, where the exact 
conditions of cropping are known. 

Close association with the research programmes of 
the separate departments of the Council's activ:ties 
has been maintained, and the nature of this is. indicated 
below. 

( i )  Division of Animal Health and Production.- 
As a background to the .n-ork to be conducted at  the 
Regional Pasture Laboratory, Armidale, the Section 
has this year undertaken an extensive analysis of 
data for rainfall and temperature with a view to pre- 
paring detailed maps of their reliability. Nean 
lambing percentages and wool cuts per head for the 
last 25 years have also been obtained for the New 
England Region, and the influence on these of rainfall 
and temperature at different times of the year is being 
studied. 

In addition to work an  problems of experimental 
design and sampling techniques for the Division 
generally, assistance has been given to specialist sec- 
tions on matters such as the development and checking 
of methods for assessing the degree of helminth 
infestation by means of ova counts in the faeces of 
sheep and cattle, and for measuring association between 
ant'body titre and helminth ova counts in sheep. A 
study of contour of wool fibre cross7sections was made 
for the Wool Bioloyy Section. 

A good deal of consideration has been given to the 
development of techniques in preparation for large- 
scale experiments in the Division's future programme. 



For one of these concerned with the measurements of 
sheep, methods for measuring body dimensions have 
been tested extensively and problems relating to the 
sampling of fleece of the living animal for different 
purposes have been investigated. 

Another of these large-scale projects, known at 
present as the " strain trial ", concerns the compariqon 
of various strains of Merino she.;, under diEert>nt 
e~lvironment~. A number of ewes of varying strains 
11 ill be run and bred a t  Gilruth Plains, Rrmiclale, and 
Deniliquin, and in the pre-schedule of observations to 
be made, aud sampling techniques to  be used in 
rnea~~urements of body and Seece, the Section mill take 
an active part. :\i ratr-of-stocking and rotational 
grazing trial is sinlilarly planned for Armidale, and 
trials to compare breeding ~ystems are in  progress at  - - 

Gilruth ~1ai;s. 
( i i )  Division of Biochenlistry and General Nutri- 

tion.-The effect3 of trace element deficiencies on sheep 
in  articular areas of South Australia have been 
furdler studied for this Division. 

(iii) Commonzvea7th Rescarch Station, Merbein.7 
Responsibility for handling the results of mannrial, 
pruning, and irrigation trials for the Station has 
recently been undertaken. To date, an experiment to 
determine the nitrate content of soil on tomato plots 
ua ler different watering rates, has been completed. 

(iv) Division of Fconomie Entomology.-In the 
preparation of techniques for varying routine trials, 
the Section provides constant assistance to the Division 
ill laboratory and field. The testing of various insecti- 
cidal spra.ys and dusts in the control of insect pests has 
been continued, and the immediate and residual effects 
of D.D.T. on the red-legged earth mite, lucerne flea, 
and Rdellid mite have been investigated. 

An examination was made to  indicate the density of 
' grass grub in relation to soil, moi.c,tnre, and pa~ture .  

Data on the distribution of grasshoppers in relation to 
neighbouring trees wcre also analysed. Other results 
included those on the intestinal secretion of insects in 
relation to their intake of food. 

(v) Division of Fisheries.-Assistance ha! included 
queqtions of the measurement of fish populations, 
examination of the characteristics of these for latitude 
effect, and the effect of year, time of year, river of 
habitation, and sex on the length of an individual 
species. Marine bacteriological problems have also 
been under consideration. 

(vi) Flax Research.-Results of field experiments 
concerned with retting, grade, and yield have been 
analyscrl, regressions of yield and quality of stram on 
varions environmental and cultural factors studied, 
and chemical constitl~ents of fibre calculated mith a 
view to learning the constituents which determine 
&I-ade. 

(vii) Division of Food Preservation and Transport. 
-A large-scale factorial trial on the influence of 
sulphiting, blanching, drying to differcnt deqrees, and 
conditions of storage on the storage qualities of de- 
hydrated potatoes, silver beet, carrots, beetroot, and 
cabbages has been analysed. 

Considerable attention has centred on the design of 
tasting tests, and a conlprehensive scheme of taste 
teiting for the Division is under discussion. 

Sampling of orchards for storage tests on fruit, and 
of cornfields for canning of sweet-corn cobs, has been 
studied; in a survey of yields and ascorbic acid con- 
tsnt of potatoes from different localitics, both variety 
and farm differences have been establi~hed. 

(viii) Division of Forest Products.-The help of the 
Section is being increacingly s,ought at the in;tial stage 
of the Division's experiments, that is, in their dosign, 
and particularly in examining at  first-hand, field tech- 
niques and difficulties, problems of surveying, and 

- 

18 

instrument calibrations. The following gives briefly 
some of the problenl,, that have been dealt with during 
the year : 

(a )  Wood Chemistry.-Practically all work this 
year has been concerned with pulp and paper investiga- 
tions: in design and subsequent analysis of experi- 
ments to determine the efiect on properties of niuneroud 
factors, such a s  addition of resin, and of salts at various 
concentrations, ageing time, varying basis weight, 
multiple ply papers, weight of pulp per sheet, and 
beating time. 

(h)  Wood Sfrucfzlre.-Further assistance has been 
givcn i11 experiments on dimensions, shrinkage, de l ip i -  
fic:: tion, and twisting of normal wood and tension wood 
fibres, and new work dealing with pore formatio 
alpine ash undertaken. The effect on basic dcnsi 
staying was considered, and growth curves obtaine 
data on mountain a..h. 

(c) Timber Physics.-A factorial experiment 
designed to study variables in gluing wood, 
experiment to determine the eflect of temperature on 
modulus of rupture for different species was m~.alysed, 
and correlations between cleavage and tensile strength 
mere calculated. 

(d) Timber Mechanics.-Correlations between 
mechanical properties of various Empire and American 
~,pecies hale been calculated and compared. Design 
and analysis were made of an esperiment to determine 
the effect of type of floor, spacing of joists, and density 
of timber on properties of flooring strength. I n  addi- 
tion, the precision of calibration of a torsion strain 
gauge mras investigated, as were similar tests on an 
extensometer, and examination was made of effect of 
size of the loading head in static bending tests, and of 
LI ncw hardness machine for consistency with the stan- 
dard type. Experiments to determine the effect of 
shape and size of test specimens on the elstimates of 
mechanical properties wcre also carried out. 

(e) Seasoning.-A factorial experiment on the kiln 
seasoning of reneer wai designed to determine 
of position in tree, kiln conditions, chenlical s 
and reconditioning; and a prediction formnl:~ ha 
investigated with a view to estimating from te 
lure and humidity readings the actual moisture 
of certain timber specimens. 

( f)  Preservation.-Data on the minimu 
concentration of boric acid in the preservation 
various species have been analy.,ed to determine satis- 
factory treatment schedules; as have results of tects on 
fence posts; telephone line cross-arms, and railway 
sleepers for calculation of frequency of splitting. 

( g )  Veneer and Gluing.-Analysis has been made of 
data from a survey of gluing characteristics of Aus- 
tralian timbers, using various methods. The calibra- 
tion constants for a Stormer viscometer were deter- 
mined, and a study made of methods by m-hich viscosity 
of resins and their setting properties could be 
determined. 

( h )  Utilization.-Assistance is being given mith the 
mill-scale study proiect, and a survey of scantling and 
flooriny timber quality, to estimate the effect of altera- 
tions of the grading n~les ,  has been adapted to enable 
punched cards and mechanical tabulation to be uwd. 

(ix) Division of Ind?rstrinl Chemistry.-The errors 
in estimation of a theoretical curve to fit the chemical 
properties of a binary liquid system mere investigated. 

(x) Division of Plant Industry.-The Section is in 
close contact with this Divisional programme, and is 
able to follow the conduct of experiments through all 
stzge:. Among analyses carried out have been those, 
for Agrostology, of the data from several long-term 
grazing trials. I n  addition, many fertilizer tests on 
pastures mere designed and analysed; as also rvere 
r-arions esperimer,ts testing hormone weed-killers, and 
attempting to control Paspalurn in  irrigation channel8 
by oil sprays. 



Numerous fertilizer, cultural and varietal trials at 
irrigation centres and for Plant Introduction were 
sinli~nriy treated, a particular instance being a citrus 
culture experin~ent at  Griflith, for which a method of 
analysis has been developed and applied to results so 

I far obtained. 
The schedule for Plant Pathology has included the 

study of transmission of virus and pre-emergence blight 
in peas, the response of pine plantations to fertilizers, 
and incidence of gummosis in apricots. For the 
Regional I'astoral Laboratory at  Deniliquin, considera- 
tion has been given to the subject of expectation of 
rainfall in the area. 

t (xi) J1iscellaneous.-In addition to the foregoing, 
I assistance with design or calculation has been provided 

to the Division of Soils, and to the Sections of Building 
Materials Research, Dairy Ressarch, Foundry Sands 
and Meteorological Physics. 

Among analyses conducted for extra-Council organi- 
zations, the foilowing have been included :- 

( i )  L'acteri~ology School, Unizersity of Melbourne.- 
Experirnellts on tile efficacy of different vaccines, and 
the planning of others to determine satisfactory tech- 
uiques for folic acid assays. 

(ii) Commonwealth Serum Laboratories.-Fitting 
of gene frequencies to data on Rhesis reactions for 
samples of the aboriginal populations of Australia and 
New Caledonia; and the preparation of methods of 
analysis for experiments on the testing of antitoxins 

r against toxins. 
(iii) Soutli Australian Department of Agriculture.- 

A conlparisorl has been made of the incidence of frosts 
at centres in the river Murray districts, as a means of 
determining their suitability for settlement. 

(iv) Jf7estern Australiat~ Departntcnt of Agriculture. 
-A spraying trial against the apple leaf jassid was 
planned, and the results treated. 

(v) Miscellaneous.-Assistance, either of an 
or practical nature, has been given to numer- 

nus other organizations in the different States. 

XXII. OTHER INVESTIGATIONS. 
1. RADIO RESEARCH BOARD. 

The airn of the Radio Research Board since its incep- 
tion in 1928 has beell to carry out fundamental research 
in radio propagation and, in  particular, to assist and 
encourage such research in the Universities. 

l 
This policy was well maintained before the war by 

the establishment of research groups within the Uni- 
I versities, in particular in Sydney and Nelbourne. These 
I groups consist of a few experienced full-time C.S.I.R. 

oficers assisted by post-graduate students of the Uni- 
versities, or of members of the University staff who 
spend part of their time on the researches of the Board. 
They operate under the general direction of the Radio 
Research Board as to the broad lines of work but the 
details of the research work are supervised by the 
professor in whose depaytment the groups work. 

I n  this way there is a convenient pooling of facilities 
and the combined staffs form very satisfactory research 
teams. The pre-war work of the Radio Research Board 
hat1 a very high international reputation in its fields 
of investigation. Xoreover, the knowledge gained and 
the students trained in radio work later played a very 
important part in the war effort. 

During the war the full-time staff of the Board mas 
largely diverted to form the basis of the Radiophysics 
Division on its establishment, and the remainder later 

i 

became fully occupied in  developing an Ionwphere Pre- 
diction Service, which was a very important factor in 
rriaintaining the best possible radlo communications 
over long distances. Since this work has passed from 
the field of fundamental research to that of applied 
research supplying a regular public service, it has been 
thought approprla, e to transfer i t  to the Department of 
the Interlor. 3 s  from 1st July, 1947, therefore, the 
ltadio Research Board has returned to its original field 
of pure research under two of its senior officers returned 
from other war-time activities. 

The central group of the Board is still located in 
the Electrical Engineerir~g Drpartnlent of the University 
of Sydney under the direct supervision of Sir J o h  
Madsen. This group, using improved equipment and 
new techniques dc~eloped during the war, has recently 
made important ]leu discoveries regarding the move- 
ulent of disturbances in  the ionosphere. 

iS second group, TT-hieh operates at Canberra in close 
co-operation with the Commonwealth Observatory, has 
made important contribution: on tidal effects in  the 
upper atmosphere and to the study of electrical noise 
radiated from the sun. 

A further group at the University of Queensland, 
under the supervision of Professor Parnell, is carrying 
out investigations based mainly on the regular operation 
of a variable frequency ionosphere recorder, and the 
Board is assisting the University of Tasmania to carry 
out similar work in  Hobart. A new group is now 
being for:ned to work under Professor Ross a t  the Uni- 
versity of Western Au.;tralia. 

The Board also co-operated with the Australian 
National Antarctic Research Expedition in training an 
officer and supplying equipment for radio investigation 
on Macquarie Island. 

Twenty-three investigations have Ecen carried out on 
the mineral associations of rocks, ores and mill products 
sutmitted by mining organizations and institutions. 
Each inve!tigation was directed to some specific problem 
relating to tile occurrence or recovery of the valuable 
mineral and several were related to the intensive search 
for new ore bodies, now being conducted by some of the 
larger mining corporations. 

Previous studies of South Australian talc deposits 
were extended by a petrological examination of the 
high-grade deposits near Mt. Fitton, Northern Flinders 
Range, South Australia. These deposits are highly 
C ~ ~ R T  ed lenses in sheared schistose marble in a zone of 
contnet metamorphisnl adjoining an o ~ ~ t c r o p  of non- 
schibtose granite. The introduction of the siliceous 
solutions required to form talc from dolomite has also 
lcd to siliceous replacements of the dolomite, some of 
which have the fine-grained character of jasperoids. 

A nlicroscopic study of the blast furnace slags from 
the I3roken 11111 Associated Smelters has sllown that 
the hulk of the lead losses in  the slag are due to globules 
of metallic lead and that only a very minor proportion 
i q  due to the formation of lead silicates. Many of the 
globules of metallic lend are coated by thin films of 
magnetite which protect the lead from chemical 
reagcnts unless the slag is very finely ground. 

An investigation of mill products from the Lake 
George Mines, Captain's Flat, has been carried out for 
comparison with similar, previous examinations. Owing 
to the fine grained nature of the ore, finer grinding 
had been introduced in the mill and the examin t '  a lon 
was able to give a comparative picture of the results. 

Tlle occurrence of chromium in ilmenite residues 
from beach sands from Nories Ilead, New South Wales, 
has been found to be due to two types of chromite. The 
more abundant type is uniform in composition and 
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relatively non-magnetic. The second type is non- gum) was demonstrated; by a combination of sink- 
uniform and relatively magnetic and consicts of float and electrostatic concentration, a product con- 
margins1 rims and veins of a more ferriferous chromite, taining less than 0.5 per cent. woody matter and 0.05 
surrounding and intersecting the normal non-magnetic per cent. non-volatile matter was obtainrd. Work on 
chromite. the treatment of heavy mineral and beach sands was 

A study has been made of the mineral occnrrences also continued and during the year a physicist was 
at  ~ ~ t ~ k , , ~ l ~  goldfield, ~ i j i .  ~h~ outbttanding feature appointed to investigate the principles of electrostatic 
of the lodes at  Vatukoula is the important amount of these 
gold in combination with tellurium as sylvanite, asso- 
ciated with relatively abundant native tellurium and 
small amounts of the silver telluride, hessite. The 4. PHYSICAL METALLURQY. 
hessite is the isotropic variety which crystallized below. I n  its second year of existence the Section has been 
149' C. The mercury telluride, coloradoite, and the strerlgthened by new additions to staff and equipment. 
nickel telluride, melonite, are only present in very Work has continued on the constitution and properties 
minute amonnts. Gold has been deposited over a wide of alloys using titanium as the basis metal, and on I 

range of temperature. Some is associated with the determining the mechanism of deformation by X-ray 
early formed pyrite and some is associated with the diifraction technique. 
later tellurides. Gold deposited a i t h  the early pyrite (i)  T~~~~~~~ Programme.-~ew techlligues have contains litt?e silver and has a fineness up to 910. Gold been for producing specimens for microscopic 

' 

deposited with the tellurides is relatively high in silver. emxination. first technique is by s,ntering the 
These investigations have been facilitated by con- alloys nlade by mixing the alloying metals in the 

tributions from a number of mining companies through form of fine powders. The mixed powders are then 
the Australinn Institute of Mining and Metallurgy. pressed using a demountable die and a locally con- 
The University of Melbourne has also assisted by structed 200-ton press. The bar or pellet 30 obtained 
granting laboratory accommodation in the Geology is heated in a silica tube in  high vacuum at 1000' C. 
School. Extensions to the Geology Scllool building for some hours to allow the metallic particles to mix 
have been in progress during the year and, when corn- by diffusion in  the solid state and for volatile 
pleted, mill provide increased accommodation for the impurities to be removed. I t  is not ~ossible to take 
Mineragraphic Section. to a higher temperature became silica then becomes 

relatively porous to atmospheric gases. To obtain 
higher temperatures, approaching the melting point 

3. ORE-DRESSINQ INVESTIQATIOBB. of the alloys, small samples are heated inside an , 
evacuated glass tube by means of a high frequency 

At Kalgoorlie, where investigations are being carried oscillating current. The sample is surrounded by a 
out with tlie co-operation of the I<algoorlie School of water-cooled copper work coil, so that the outer glass 
Mines, some 42 sam1)les were received during the year. cover does not get very hot, whilst the specimen is 
Of these, 29 were either ores, tailings, or mill products raised to such a temperature that i t  just begins to melt. 
associated with gold mining. The information generally I n  this way diffusion is assisted and the temperature 
desired was for a method of treatment, and the work at  which melting commences determined. A device 
done principally concerned amalgamation, cyanidation, for introducing cold hydrogen in the form of a jet 
and flotation tests. One copper ore was submitted to impinging on the specimen has also been constructed. 
determine a method of treatment. Some preliminary This permits rapid cooling or quenching of th 
work on asbestos tailings was completed, and further specimen from high temperature, thus enabling 
work is in progress. A sample of slag containing lead examination of the microstructure in a non-equilibrium 
was submitted to see if the lead could be recovered; condition. 
work on i t  is still i n  progress. 

The second technique for preparing alloys consists 
At Adelaide, the work was almost solely devoted to  in actually melting them after they have received the 

the beneficiation of industrial minerals. Towards the preliminary sintering treatment. The melting is done 
end of the period under review, the investigator on a water-cooled copper electrode in the form of a 
resigned and the investigations ceased. I t  is probable saucer, by means of an arc struck from a tungsten 
that future work on ore-dressing at Adelaide will con- electrode. The operations are conducted under a water- 
cern the treatment of industrial minerals and be closely cooled bell in  an atmosphere of argon, this being inert 
related to the programme of the Division of Industrial to the titanium. I n  this furnace ingots of 100 grams 
Chemistry. can be melted. 

At  Melbourne, where work is  being carried out in  Xost progress has been made in determining the 
co-operation with the ~ ~ ~ ~ l l ~ ~ ~ ~  school of the uni- constitution of the alloys of chromium with titanium. 
ver>ity, 22 reports were issued; half related to gold I t  has been shown that the high melting point of 

ores and the remainder to base metal ores and non- titanium which appeared to be a valuable asset from 
metallics. Problems associated with the retreatment the point of view of its use at  high temperatures is 
of gold tailing dumps at yea, ~ ~ ~ ~ , ~ l l ,  and ~ ~ l l ~ ~ ~ ~  rapidly lowered by the addition of chromium and with 
(Victoria) and Tennant Creek (Xorthern Territory) 20 per cent. of the latter has from 17SO0 to 
were studied. Another investigation indicated that 1130' C. The present survey is  only concerned with 
the gold contained in a gravity concentrate from the primary solid zolutions of titanium and these are 
Charters ToM,ers (Qneensland) could be recovered by complicated by the existence of an allotropic trans- 
cyanidation, but that such treatment, after roasting, formation at 8600 C. is, holvever, 
was ineffective because of the lead minerals in the a uqeful featilre in  that i t  makes possible a variation 
concentrate. Mill products from various mines in of properties by heat treatment. A means of exploring 
Victoria were studied with a view to improving plant the constitution rapidly has been developed in  the 
performances. laboratory recently and looks as though it will prove 

to be a very useful technique. I t  consists simply of 
Base metal ores investigated included those of lead, measuring the pressure of hydrogen in a closed system 

zinc, tin, antimony, and tungsten. d n  an  unusual containing the alloy. Each phase develops an 
investigation the possible application of oredressing equilibrium pressure a t  a given temperature and the 
methods of the beneficiation of a natural resin (yacca curve showing the relationship between prePrsure and I 



temperature has deviations corresponding with phase 
boundaries. Jlicroscopic exploration is being carried 
out to e~tablish the correctness of the constitution so 
determined. 

Progress has also been made with the constitution of 
the alloys of titanium with iron and the relationships 
appear to be similar to those found with chromium 
alloys. Again the melting point of titanium is con- 
siderably lowered- to 1030° C. by addition of 15-20 
per cent. iron. 

I n  hoth the above cases it has been shown that the 
alloys are machineable but harder and therefore 
stronger than titanium itself. 

Owing to the great reactivity of titanium with the 
atmospheric gaees the influence of oxygen has been 
examined. Previous work has been confirmed showing 
that oxygen is in solid solution up to about 12 per cent. 
The presence of oxygen makes the alloys very brittle, 
but they rnight still be useful for high temperature work. 
X-ray difrsction technique is being developed to help 
in determining the constitution of these alloys, and a 
camera for use at  temperaturw up to 1,000° C., capable 
of evacuation to mm. of mercury is being designed. 
At ordinary temperatures structures conforming with 
the two allotropes of titanium and a third structure 
associated with a so far  unidentified phase have been 
obtained from titanium chromium alloys. 

(ii) Mechanism of Deformation of 3fetals under 
Stress.-Thic is a joint programme undertaken between 
members of the staff of the Baillieu Laboratory in the 
University of Melbourne and the Council's Division of 
Aeronautics a t  Fishermen's Bend. The X-ray equip- 
ment mentioned in tbe last report has been completed 
and is in operation. This is being used to determine 
the mechanism of failure of metals by fatigue, in parti- 
cular to determine the structural condition associated 
with failure of metals under cyclic stresses. 

Another investigation has been the determination of 
the nature and magnitude of the internal stresses 
remaining in  metals after they have been deformed 
lastically. After longitudinal exteneion the remaining 

stresses between crystals are surprisingly high. 
On removing the stress after stretching, the stresses 
remaining are comprersional, with transverse and longi- 
tudinal components which may reach an order of mag- 
nitude coniparable with the yield strength of the metal. 
The necking of the test specimen prior to fracture 
coincides with the relieving of the stressas. Publication 
of these results is in progress. 

5. METEOROLOGICAL PRYSICS. 
(i) General.-Attention of the Section is to be 

directed to problems of a fundamental nature, to com- 
plement the work of the Meteorological Bureau. 
Although meteorology must be studied locally its more 
fundamental problems are world-wide. I n  ihustralia, 
where the primary industries are so dependent on 
meteorological processes, both the local and the global 
aspects must receive consideration. Certain lines of 
work have been $elected in which an advance in know- 
ledge should in the long run prove of ezpecial benefit 
to Australia, while contributing at  the came time to the 
wider field. 

(iii) General Circulation and Heat Balance.-An 
important aim is the quantitative description of the 
internal and external heat balance of the atmosphere and 
the maintenance of its general circulation. A real 
understanding of the processes determining the average 
state must precede a similar understanding of the 
departures from that state. I t  is these departures which 
constitute the broad weather trends and the variations 
in season between one year and another. During the 
past year a tool has been developed by which these 
problems can be attacked. International interest in the 
method has been shown by acceptance of a paper, 
describing the method and some preliminary results, for 
presentation to the Assembly of the U.G.G.I. 
(International Union of Geodesy and Geophysics) in  
Oslo this year. I t s  use in Australia  depend^ on the 
establishment in the Southern Hemisphere of an ade- 
quate network of upper air sounding stations measuring 
daily wind, temperature, pressure, and humidity. 
Without such a network the problems are likely to 
remain unsolved on other than an empiric basis. 

The Officer-in-Charge of this Section has served on 
advisory committees for the Australian Antarctic 
Research Expedition. Meteorologicql prohlems are 
prominent in the work of the Expedition. Apart from 
the day-to-day use in synoptic meteorology, there exists 
a unique opportunity to make observations of world- 
wide interest and importance. 

(iv) iMicro-meteorology.-Many applications of 
meteorology, particularly those in agriculture and soil 
and moisture conservation, depend on a study of the 
microstructixre of tho eddying motion in  the surface 
layers. The interactions and transfers of heat and 
moisture between the air and the ground or sea are also 
vital in the purely meteorological problems outlined 
above. 

The concept of air masses plays a central part  in 
modern meteorology. Air masses derive their charac- 
teristics from prolonged interactions with the bounding 
surface. As the major continental air mass source 
rcgion of the Southern Hemisphere, Australia con- 
stitutes an admirable laboratory for research into the 
processes of air mass modification. 

I t  is planned to carry out experimental and theoretical 
work in this field. This work mill 1.e started when tem- 
porary laboratory and workshop facilities are available 
at  Ilighett. The first phase will be the development of 
instruments and techniques for measuring and record- 
ing, on a sufficiently fine scale, the physical charac- 
teristics of atmospheric eddies and the distribution of 
physical properties in the surface layers. 

6. ATOMIC PHYSICS. 
The research work carried out in  the Atomic Physics 

Section may be classified in the following group?: 
nuclear phy~sics, cosmic ray studies, precision atomlo 
measurements. 

( i )  ATuc7ear Physirs.-(1) Million Volt Electrostatic 
Generator. Duri i~g 1947 the Van de Graaff generator 
itself, the acrelerating tube for the productiorl of high 
energy ions by application of the generator potential, 
and the 90' magnetic spectrom~ter for the analysis of 
the ion beam, were completed. Ion beams of one to two 
microam~eres at  a million volts were produced and the, 
proton cbmponent resolved in ~ o v e m b e r  1947. Leak- (ii) D~nalmic  Mefeorozog~.-A of age c1lrrcnts down the insulating columns supporting the circulation of air in depressions and anticyclones, the high potential terminal of the generator have been and of the laws which govern the air motion, lead materially by the installation of an air con- to a better understanding of these weather-determining ditioning unit which maintains the room a t  a pressure systems. Progress has been made with the past humidity of approximately 45 per at F. year towards a fundanental explanation of the observed 

size of depressions and anticyclones, their persietence The rotating voltmeter has been calibrated in terms 
from day to day, and 6ome of the factors which deter- of the gamma ray resonance poteiltials of lithium and 
mine their movement, intensification and decline. fluorine under bombardment with protons. Experiments 



on the angular distribution of alpha particles produced 
by the disintegration of lithium and fluorine by protons 
are proceediug at  present. 

(2)  ~Ye~liroqz Scattering Experiments.-(a) The 
200-kilovolt neutron gcnerator has been rebuilt to bring 
the target to carth potential and to make it posr;il?Je to 
~vork safely closer to the source of neutrons. The gene- 
rator uses the reaction of deuterons accelerated to an 
energy of 200-kilovolts on the deuterons contained in a 
target of heary parafin wax to produce neutrons of 
energy 2.5 million volts. 

( b )  The angular distribution of neutrons from the 
deuteron-deuteron reaction has been studied using silver 
cathode Geiger counters, and the measurements are 
being extencicd now using nuclear emulsion plates. 

(c) A study of the scattering of 2.5 M.e.v. neutrons 
by deuterons has been nadc  using an expansion chamber 
filled with heavy methane. This experiment showed 
an angular distribution of deuteron recoils which was 
consistent xvith the assuinption of ordinary rather than 

forces in a close encounter between a neutron 
and the bound neutron-proton pair which form the 
nucleus of deuterium. The result is unexpected and 
the experiments are being extended with greater refine- 
ment of measurement. 

( 3 )  Electron Experiments.-(a) The 2.6 M.e.v. 
Betatron constructed in the laboratory operated satis- 
factorily. The X-rays ~roduced by impact of the high 
energy electrons on a tungsten target were shown to 
be equivalent in ionization illtensity to the radiation 
produced by 1 cram of radium. The energy spectrum 
was studied with the aid of recoil electrons photo- 
graphed in a magnetic expansion chamber and i t  was 
shown that the distribution was typical neither of 
thick nor thin target radiation. The maximum of the 
intensity error is at I M.e.v. and tails off rapidly 
towards the 2.8 M.e.v. limit. This distribution appears 
to be typical of all electromagnetic electron accelerators. 
The Betatron is at  present under reconstruction for use 
as a Synchrotron which is expected to produce electrons 
with enorgy of 15 M.e.v. 

(6)  About 1,000 electron and a like number of 
positron tracks of energies ranging between 0.4 and 1.2 
M.e.v. have been photographed using a magnetic espan- 
sion chamber, afid artificial radio elements as sources of 
electrons and positrons. The particles are scattered 
as they pass t h r o ~ ~ g h  a thin gold foil, the distribution 
being significantly diflerent for the negatively and 
positively c h a ~ g d  particles. These experiments show 
for the first time the effect of spin interaction i n  the 
scattering process. 

(ii) Cosmic Ray Research.-(a) A %ton magnet 
which provides a field of 15,000 gauss has been erected. 
I t  is provided with trays of Geiger counters above and 
helow the magnet gap which makes possible the resolu- 
tion of the spectrum of the incoming high energy cosmic 
ray particles. I t  is posqihle to resolve particles with 
energies approarhing 101° electron volts. 

(b )  The mean life of the meson is being measured 
by measuring the time interval between the arrival in 
a counter system of a meson and the appearance of 
the decay electron. Equipment has been constrilctid 
for mea~nrinq time intervals as small as sec. 
Significant differences in the behaviour of positive and 
negative mesons will be looked for by resolving the 
oppositely charged particles in an intense magnetic 
field. 

(c) Scientific expeditions to Heard Island and 
Macquarie Island and the Wyatt Earp  survey voyage 
have been provided with cosmic ray equipment for 
recording total intensity of cosmic rays, meson content, 
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and in the cases of the island expeditions, with equip- 
ment for recording 1-metre showers and 200-metre 
showers. Ionization chambers Irere also sent with the 
island parties. 

The results of the Wyatt Earp  voyage show a strong 
correlation between pre  sure and narrom angle total 
radiation, the meson content, and the total wide angle 
record. I t  was shown that it is necessary to separate 
the daily and long term temperature correlation co- 
efficients in reqionq ~vliere centinental climates exist. 
I t  lras found that 110 mensurable latitilde effect remains 
after pressure and temperature corrections have been 
made. The ratios of the total to meson content and the 
nsrrorr. angle intensity to wide angle intensity are 
independent of littitnde south of Melbourne. I 

(iii) Precision Atomic 2lfcasuremenfs.-Investiga- 
tioils of the charge on the electron by the oil drop 
method have been continued. Work during 
the year includes an investigation of the 
effect of walls on the motion of faIIing 
droplets. The Lorentz correction for thifi effect 
has been verified. EfTects due to oxidation of 
the oil, impurity of the air, and the oil layer formed on 
the bottom plate of the condenser in which the drops 
are studied have heen measured. These experiments 
have thrown new light on differences in value of e 
obtained by different rorlrers using this method. A 
value of e is obtained which agrees with the X-ray 
value with an accuracy limited only by that of the 
viscosity of air. 

7. TRACER ELEMENTS. 
(i)  General.-Early in 1947 thr Council and the 

Common~irealth Department of Health jointly decided 
to appoint a physicist for work in this rapidly growing 
field. Dr. T. H. Oddie was aplminted in May, 1947, to 
work in the Commonwealth Department of Health's 
X-ray and Radium Laboratory a t  the University of 
Melbourne. 

The work being undertaken includes the following: 
(i)  The procurement, subdivision, and issue of AUQ 
tralian requirements for radioactive tracer eleincnt8. 
(i i)  The issue of informati011 nnd advice on the ascay 
and applications of these materials, both for medical 
research and therapy and for other research in various 
scientific fields. (iii) Advice, with the ITealth Depart- 
ment's officers, on matters of protection and handling 
of radioactive materials. (iv) Where poqsible, help 
with chemical processing or assay mcasurenlents of 
tracer materials. 

(ii) Procurement of Isotopes.-It is hoped to obtain 
supplies of radio-isotopes from England as soon as pro- 
dllction from the atomic pile there has increased, but at  
present the only source of supply of isotopes is the 
United States of America. Artificial radio-elements 
are obtained from the United States Atomic 
Energy Commission, ~vhilst some stable isotopes are 
ohtained from the Commission and others froru private 
companies. 

(iii) Investigations.-The folloming investirational 
work is in progrePs or ha3 hecn completed: ( a )  Design 
of minimum weight lead-protected shippinq box for 
gamma ray emitting isotopes. ( h )  Invrstiqation of 
method of measurement of radio-iodine in s i f l c  in the 
human thyroid rland, and analysis of the uptake-time 
relationship. This v - o ~ k  is being done with Dr. R. 
Kaye Scott and the Rcval Melbo~~rne Hospital. (c) 
Design of standard form of probe unit for Geiger 
rounter tubes, to provide ~~7~11-defined directional pro- 
perties. Further sencitivitg measurements remain to 
he done for sevrral diflerent radioactive qorlrcses. (d) 
Investigations of the suitability of the fluorescent screen 
method of measuring beta ray emitting isotopes. 



8. ELECTRICAL RESEARCH BOARD. with a plot at Loveday which has not been irrigated 
The Electrical Researcll Board was established in since 19459 and is yielding only 49 g. Per 

1945 to advise the Cour~cil on matters connected with plant. 
research on ~t is repre- Analytical work is still continuing on samples 
sentative of the ~ 3 ~ ~ ~ ~ i l  fgr  scientific and Industrial collected from guayule plots maintained by the Division 
Rpsearch, the Univelsitli s, and the Electricity Supply of Plant Industry a t  Canberra, A.C.T., and Lawe% 
Association of Australia, and its functions are Queensland- 
analogous to those of the ~ a d i o  Research Board. The 
Electricity Supply -4ssociation of Australia is actively 
interested in the work of the Board, and its mambers 
have agreed to contribute funds t o ~ a l l i n ~  f5,000 per 
annum to enable electrical research to be fostered in  
the Universities. 

Since its inception the Board has been able to give 
financial aesistance to the Electrical Engineering De- 
partments of the Universities of Melbourne, Adelaide, 
Sydney, Tasmania and Queensland, iu connexion with 
~ezearch on the detection of slight out-of-balance con- 
ditions in balanced transformer circuits, an electronic 
sxitch applied to six-phase problems, the study of the 
production of radio interference by electric arcs, a 
high frequency amplifier with positive and negative 
feedback, slid the incidence of lighting on transmission 
lines. 

During the past year work has been initiated at  the 
University of llelbourne on power system stability 
studies, in order to check the validity of the usual 
assumptions made i n  stability studies and to obtain 
design data for inter-connected systems. At  the Univer- 
sity of Sydney work has heen started on wave telemeter- 
ing and super~isory control systems. 

An investigation concerned with the application o f  
recurrent surges to reactive simulating networks using 
a recurrent surge oseillograph has been started at the 
University of Adcilaide. Support has been given to 
work on transient phenomena being carried out a t  the 
University of Tasmania. 

The! ~vorlc on the study of the growth and rubber 
content of the guayule plant under Australian condi- 
tions has been continued, as designed, along the lines 
indicated in the earlier reports. Progress has beex 
satisfactory and comparative results for plant samples 
obtained from the various areas a t  five years from 
seed sowing should be available at  the end of the 
current year. As yet, there has been no indication that 
the rubber content has reached a maximum in any of 
the localities in which the guayule plots have been 
established. I t  is proposed that this ~vork should be 
continued until the end of June in  the coming year, 
to enable certain aspects of the effects of the different 
irrigation treatments, in contradistinction to the 
observed behaviour of plants grown under natural 
conditions of rainfall and in  divergent areas, to be 
studied more effectively. 

The) most recent results show that the plants are 
increasing both in  dry weight and rubber content in 
all the areas being studied. Where rapid growth occurs 
percentage rubber l~sually falls although there may 
still be a substantial increase i n  total rubber in the 
plant. As the growth rate decreases both percentage 
rubber and the total rubber are expected to increase. 

Certain effects ascribed to accumulation of salt and 
water-logging in the soil at  I;oveday, South Australia, 
under irrization, have been observed, but in the same 
area where no waterlogging has occurred high yields 
of rubber (123 g. per plant) have been obtained. The 
irrigated plot at  Loxton, South Australia, also main- 
tains its high values (111 g. per plant) and this is 
from somewhat younger material than that from Love- 
day. The plot a t  Blorphett Vale, which is near 
Adelaide, and growing under entirely natural condi- 
tions, is giving extremely interesting and relatively high 
results (80 g. per plant), especially when compared 

10. OENOLOQICAL RESEARCH. 
During the year, the investigation of the factors 

which influence the growth and metabolism of the 
film-forming sherry yeasts has been continued. Further 
information concerning the effects of oxygen supply, 
sugars, and organic acids on the metabolism of the 
yeast, has been obtained by using suspensions of non- 
proliferating cells as well as growing cultures. Four 
additional strains of the sherry yeasts have been 
ohts in~d from the University of California collectioii. 
These are being compared with strains already in our 
collection, but up till the present the new strains appear 
to he inferior to the best of tl~ose previously studied. 
Strail13 nllicll have bet.11 seic>cted as snit:~ble fov the 
production of sherry, on the basis of laboratory trials, 
have been supplied to a nun~ber of winemakers in 
response to requests for such cultures. 

XXIII. INFORMATION SERVICE AND 
LIBRARY. 

A. INFORA~ATION S E R V I ~ .  
1. General. 

The Information S e r ~ i c e  has continued to occupy 
tenlporary accommodation at  425 St. Kilda-road, where 
it has now been in  operation for over two and a half 
years. I t  was transferred to the Council's Head Office 
at  the end of the present year. 

During the latter part of the year the Officer-in- 
Charge resigned to take up the position of Chief 
Scientific Liaison Officer in charge of the Australian 
Scientific Research Liaison Office, London. 

A member of the staff has been appointed Liaison 
Oficcr for the Commonwealth Agricultural Bureaux 
in Australia. 

Royal Society Cofiference on Scientific Information. 
-iIrising from the 1946 Conference in London, a 
British Commonwealth Conference on the collection, 
iiidexin~, and distribution of scientific information 
was held in London in  June, 1943. The Officer-in- 
Charge ~.cted as convener of one of the sub-committees 
set up to collate the views of those interested in 
Australia. 

2, Information Section. 
(i) Gcwera1.-The main trend in the work of the 

Information Section has been towards a greater 
emphasis on the solution of technological problems, as 
opposed to bibliographic research sixch as is undertaken 
by the modern well-equipped special library, Use of 
the technical literatnre, of course, is, and mill remain, 
pn e~sential part of the technique of the Section. 

(i i)  1nqzciries.-During the pact year about 3,250 
incluiries hare been handled, representing an  increase 
of 11 per cent. ovw 1946-47. Approximately 1,350 
of these were dealt with summarily by telephone or 
at personal interview, these being classified for statis- 
tical parposes as "minor " incluiries. " Major " and 
" minor " inquiries, however, are distinguished on the 
basis of extent of action undertaken by the Information 
Service and bear no relation to the relative importance 
of inquiries. A statistical record has been kept of 
certain details of all major inquiries, the following 
excerpts from which may be of interest. Industry 
(industrial processes) was responsible for 47 per cent. 
of major inquiries, education (private or scientific 
research, broadcast talks, kc.) for 9, the press (con- 
firmation of nems items, &c.) for 1, Government depart- 
ments for 12, Council for Scientific and Industrial 



Reeearch Divisions and Sections for 4, and others 
(rural, domestic, and miscellaneous) for 27 per cent. 
Of the total inquiries 70 per cent. were received in 
the first instance by the Melbourne office and 30 per 
cent. by the Sydney ofice. Of the latter total, inquiries 
amounting to about 2 per cent. of the whole, but 
including 16 per cent. of major inquiries, were referred 
to the Melbourne office for attention. 

There has been a decrease in  the relative number of 
inquiries received from New South Wales, with slight 
rises i a  the numbers received from other, including 
overseas, sources. Percentages are as follows :-Federal 
Territories 2, N ~ K  South Wales 26, Queensland 7, 
South Australia 5, Tasmania 3, Victoria 51, Western 
Austraiia 3, and overseas 3. 

Major inquiries have concerned agriculture and 
biology 234 per cent., food and food products 9, forestry 
and forest products 4, building materials and construc- 
tion 4, chemistry and chemical industries 30, mining, 
mineralogy, and metallurgy 9, phg-sics and engineering 
144, and miscellaneous 6 per cent. 

Staff difficulties, which hampered the Section i n  the 
earlier part of the period, have been to some extent 
mitigated by the addition of first one, and later, a 
second junior information officer. These appointments 
have been very successful, and i t  has been found that 
a junior, working under close supervision of a trained 
information officer, is able to make a large contribution 
to the total output by handling the simple, but time- 
consuming, routine work. 

(iii) Technical Rsports.-Because of the saturation 
of the Section's resources by straight-out inquiry work, 
little has been done to further other projects. One 
major report has been completed and released, T.6 
" Silicones ". 

The report on liquid liquid extraction referred to  in  
the previous report has been brought to the stage of a 
final draft, in this case by officers of the Chemical 
Engineering Section of the Division of Industrial 
Chemistry, who have been collaborating in this pro- 
ject, and i t  is likely to be published later in 1048. 
Some progress has also been made in the preparation 
of a brochure intended to be a practical guide to those 
having occasion to use scientific and technical 
literature. 

(iv) Biblzographies and P~~rnmariea of Infor?nation. 
-Ninsty-six bibliographies and summaries of informa- 
tion were prepared during the year. Selected lists 
of these productions have been published a t  intervale 
in appropriate technical and trade journals. 

(v) Photostats.-Increased use of photostat copies 
of literature references continues. No  difliculty has 
heen experienced in securing the return of this 
material, which is then of use for subsequent inquiries 
on the same subject. 

( r i )  Australian Chemical Abskacts.-During the 
year Information Service officers have prepared abont 
360 a5stracts covering material of chemical interest 
appearing in Australian periodicals. These abstract. 
are published monthly by the Australian Chemical 
Institute as a suppkment ta i t s  Jou.rnal and 
Procesdings. 

(vii) Phytochemical Register of Australian Plants. 
-Research workers have frequently expressed a 
desire for a comprehensive reference collation of infor- 

i mation on chemicals which have been identified as 
occurring in Australian plants. As a first step a trial 
compilation covcring the family Rutaceae has been 
undertaken. This will serve as a basis for a rough 
assessment of the work involved in  the proposed 
comprehensive survey, and will a t  the same tima, 
supply information requested by a worker in this 
field. 

(viii) Sydney Office.-The work of the ,Sydney 
office sho~vs en increase as compared with the previous 
year. The number of inquiries received has increased 
by 7 per cent., and the distribution of the Council's 
publications by 40 per cent. As in  previous years 
most of the inquiries have come from secondary 
industry and were mainly chemical. Inquiries concern- 
ing building materials were also frequent.' I n  all, 
approximately 1,000 inquiries were dealt with. 

3. Translation Section. 
I n  addition to the translation of technical and 

scientific material for officers 'of the Council, this 
Section has contiliued the systemztic preparation and 
circnlatior~ of contents sheets and summaries of certain 
Russian scientific journals. 

The languages handled by the five translators of the 
Section have been Russian, German, Swedish, Dutch, 
French, Italian, Portuguese, Spanish and Norwegian, 
in about that order of importance. Apart from the 
large volunle of oral translation, the Section has com- 
pleted \\-c~li orer 1,000 pages of full, formal translation 
in the period under review. A survey of the require- 
ments of the various Divisions and Sections over a 
twelve-month period relealed that approxi~nately a 
quarter of all translation work was required by officers 
stationed in New South Wales and the Australian 
Capital Territory, and that their requests were almost 
entirely for translation from Russian. This suggested 
the location of a translator, fluent in Russian, a t  the 
Sydney office, sinre oral translation with the officer 
concerned has proved very efficient. Approval for this 
arrangement has recently been obtained. 

There is a steady demand for translation from Dutch 
and Scandinavian languages on the part of the 
Division of Forest Products and the Sections of Build- 
ing Research and Flax Research. Fortunately these 
laboratories sIe all located in Melbourne, and it has 
been possible for a translator to specialize within a 
small group of languages and subjects. Such 
specializatio~l can 'only be exceptional with a small 
staff, but, where it is possible, i t  makes for greater 
eificiency. 

The Section holds, on microfilm, numerous wartime 
iesues of journals from enemy and enemy-occupied 
countries. Series are incomplete in most instances, 
and have not been added to, since, in many cases, the 
originals can now be obtained. However, requests for 
photostats of some of this material are still being 
received. 

4. Cine-photographic 8ection. 
The role of this Section is the production of 

16 mm. scientific and technical films on subjects 
nominated by the Divisions and Sections, which will 
collaborate closely to ensure that the films are scienti- 
fically correct, both in  action and commentary. The 
Dcyartment of Information, through its Producer- 
in-Chief, has kindly offered to assist with certain 
technical aspects of production. I n  particular, the 
Department of Information will undert&e to do sound 
recording and printing for the Section. 

During the year the following films were released :- 
(a )"Nor thern  Australia Reconnaissance 

Surveys : P a r t  1-Darwin Katherine Eec- 
tion" (black and white, sound on film, 15 
minutes running time). This very blsiefly 
records the initial activities of the survey 
party and gives a good idea of the type of 
country in this region. The actual photo- 
graphy, i n  this case, was the work of tho 
leader of the party, a member of the 
Division of Plant Industry. 



I ( b )  " Irrigation Research N.S.W." (colour, sound 
on film, 20 minutes running time). This 
outlines the research work of the Irriga- 
tion Research Station a t  Griffith in  the 
Murrumbidgee Irrigation Area, New South 
Wales. I t  was requested by the Officer-in- 
Charge of the Station primarily for screen- 
ing during his visit to siniilar research 
stations in the United States of America. 

Films which are a t  present in the course of produc- 
tion are- 

(a) "Suction Stabilized Wing-The Glas 11. 
Type Aerofoil", for Division of Aero- 
nautics. 

( b )  " Northern Australia Reconnaissance 
Surveys: P a r t  2-Barkly Tableland 
Area )', for Division of Plant Industry. 

(c) " C.S.1.R.-1948 " Parts  1 and 2 (a  re-edited 
version of the C.S.I.R. Research Facilities 
Film made in 1946, which is now being 
shortened and brought up to date), for the 
Executive Committee. 

(d) " Caulking Compounds-Their Use in 
Modern Building Construction ", for Build- 
ing Research Section. 

(e) A series of short films on current overseas 
building construct,ion, methods, and 
materials (the film shots for this were made 
by the Officer-in-Charge, Building Research 
Section, during his recent visit abroad), 
for Building Besearch Section. 

(f) Two short films on current research on 
improved materials and methods of build- 
ing construction, for Building Research 
Section. 

Three projects involving the application of cine- 
photography to research are at  present under con- 

? sideration. The cine record is now recognized as being 
of particular value in research, as it permits subse- 
quent closer examination of details, with a consequent 
improvement in analysis and understanding of results. 

5. Central Information Service Activities. 
( i)  Dissemination of Information from Overseas.- 

Arrangements have been made for ensuring that the 
widest use is made of information passed back to 
Australia by the overseas liaison offices. Unpublished 
material is carefully appraised and passed to an appro- 
priate library for holding, and those likely to be 
interested informed of its availability by means of a 
series of accession lists. These include brief informa- 
tive abstracts and show the holding points, so that loans 
may be arranged. 

Publication of selected abstracts of reports of war- 
time research taken from the United States Department 
of Commerce Bibliography of Scientific and 
Industrial Reports i n  Australian scientific and tech- 
nical journals has continued throughout the period. 
Over 10,000 such abstracts have now been forwarded 
to various journals for publication, and requests have 
been received for procurement of nearly 3,000 reports. 
Of these, over 2,000 have been ordered from the United 
States of America and the balance has been made 
available from local sources, including 284 supplied 
by the Division of Industrial Development. Current 
numbers of the Bibliography mentioned above are 
largely devoted to German material, much of which 
has not been published before in  any form. In  appro- 
priate cases the 1nformat:on Service procures a com- 
plete group of documents on microfilm, thus enabling 
prints of particular frames to be made to meet local 
demands at  a cost far below that asked in the United 
States of America. This, of course, reduces delays 
and conserves dollars. 

(ii) Declassification of Reports of Australian IT'ar- 
time Research.-Information Service has undertaken 

to arrange for the declassification of reports of A w  
tralian war-time research in appropriate cases. 
Abstracts of several hundred declassified reports have 
so far been prepared and these are now appearing in  
the United States Department of Commerce Biblio- 
graphy of Scientific and Industrial Reports. 

6. Commonwealth AgricuZtural Bureaux. 
As Australian Liaison Ofiicer of the Commonwealth 

ilgricultural Bureaux, the OfSccr-in-Charge of Infor- 
mation Servi'ce, in October, 1947, called a conference 
of all the OAicial Correspondenk in Australia. The 
work of the 1916 Imperial (now Commonwealth) 
Agricultural Bureaux Conference in London was 
discussed and the list of existing Official Correspondents 
ovcrliauled and several new appointments made. 
Steps have also been taken to improve the position 
regarding distribution and sale of C.A.B. publications 
in Australia. 

7. Dairy Production Abstracts. 
A Sub-Committee of the Australian Committee on 

Animal Production has now arranged to issue, a t  
quarterly intervals, a collection of selected Dairy 
Production Abstracts, intended primarily for distri- 
bution by State Departments of Agriculture. The 
Infornlation Service has accepted the responsibi1:ty for 
production of these quarterly issues from references 
selected by the Sub-committee. Three issues, each of 
500 copies, have been made to date. ,So far Dairy 
Productio~l Abstracts have been limited to selections 
from Commonwealth Agricultural Bureaux publica- 
tions and from the United States Department of 
Agrioulture Experiment Station Eecord, but it is 
proposed, when the staff position permits, to include 
abstracts of accounts of Australian work. 

B. LIBRARY. 
The libralry, as maintained by the Council, is of 

interebt in that i t  is a library system rather than a 
1;brary unit. Each of the Divisions, Centres, and 
Research Stations has its individual collection of 
books, periodicals, and other library material and, in 
fact, carries out all activities connected with the 
cvorlzing of a !research library. The work of these 
individual libraries is, however, co-ordinated in the 
Head Office library where the main connecting link, the 
Union Catalogue, is: maintained. I n  this cata lope 
a record is kept of the holdings of all the other 
libraries, no matter how large or how small. The 
maintenance of this catalogue is becoming an ever 
increasing problem as each new Section ox library is 
established. 

Tho Head Office library receives a continual stream 
of inquiries by letter, by telephone, or by personal 
request for book and periodical references. By means 
of the Union Catalogue the whole resources of the 
libraries of the Council, are available for answering 
these inquiries. I f  the publication under requwt is in 
one of the other Divisions the inquirer can either be 
referred direct there or the publication is borrowed 
by Head Office and made available. By  this means, 
the resources of a relatively large scientific reference 
library, cover'ng all branches of scientific and technical 
literature, is available not only to all officers of the 
Council but to scientific research workers throughout 
the Commonwealth. The maintenance of this Union 
Catalogue lessens the danger of unnecemary duplica- 
tion of books and periodicals in  the various Divisional 
libraries. 

The revised edition of the Catalogue of Scientific 
and Technical Periodicals has reached the stage a t  
which reproduction by the Varitype process has been 
commenced. I t  is not anticipated, however, that it 
will be available for distribution for some time yet. 



XXIV. FINANCIAL MATTERS, STAFF, PUBLICATIONS AND ClOMMITTEES. 
1. FINANCE. 

The statement of expenditure f r o m  1st July, 1947, to  30th June, 1948, is as  follow^+- f 

1. Salaries and  contingencies . . . . . . 
2. Remuneration of Chairman and Members of Council 
3. Investigations- 

( i )  Animal Health and Production Problems 
Less contributions from- 

Wool Research Fund . . . . 
Wool Industry Fund .. . . 
Commonwealth Bank ... . . 
Queensland Government . . . . 
Australian Cattle Research Association 
Australian Meat Board . . . . 
I an  McMaster Estate . . . . 
Alex Fraser Memorial Fund . . 
George Aitken Pastoral Research Trus t  
Australian Wool Board . . . . 
Revenue Funde- 

Vaccine . . . . . . 
Pleuro-pneumonia . . . . 
Mastitis 
F. D. M c ~ a s t e r  'Field ~t'a'tion 
p u l t r y  , . . . . . 

Gilruth Plains" Field Station . . 
Parlcville . . . . . . 
Tooradin Field Station .. . . 
Oeetrus Investigations . . . . 
Bacteriology . . . . , . 
Paraqitology . . . . . . 
Toxaemic Jaund iccPa rkv i l l e  . . 
Barooga Field Station . . . . 

(11) Biochemistry and General Nutrition Problems . . . . . . . . 
Less contributions from- 

Commonwealth Bank . . . . . . . . . . . . 
Wool Research Fund . . . . . . . . . . . . 
Wool Industry Fund . . . . . , . . . . . . 
George Aitken Pastoral Research Trus t  . . . . . . . , 

( i i i )  P lant  Problems-Division of Plant  Industry . . . . . . . . 
Less contributions from- 

Wool Research Fund . . . . . . . . . . . . 
Wool Industry Fund . . . . . . . . . . . . 
Tobacco Fund . . . . . . . . . . 
Department of Post-war Reconstruction . . . . . . . . 
Western Australian Golf Association . . . . . . . . 

( i v )  Entomology Problems-Division of Economic Entomology . . . . 
Less contributions from- 

Wool Research Fund . . . . . . . . . . . . 

( v )  Horticultural Problems of the  Irrigation Settlements- 
( a )  Citricultural-Research Station, Griffith . . . . . . . . 

Less contributions . . . . . . . . . . . . 
New South Wales Water Conservation and Irrigation Commission 
New South Wales Department of Agriculture . . . . 
Rural Bank of Kew South Wales . . . . . . . . 
Yenda Producers' Co-operative Society Limited . . . . . . 
Griffith Producers' Co-operative Company . . . . . . 
Leeton Frui t  Growers' Co-operatire Company . . . . . . 
Lecton Co-operative Canneries Limited . . . . . . 
Rice Equalization Association Limited . . . . . . . . 
Rice Marketing Board . . . . . . . . . . 
Griffitll Revenue Fund , . . . . . . . . . 

( b )  Viticultural-Research Station, Merbeiri . . . . . . . . 
Less contributions . . . . . . . . . . . . 

Dried Frui ts  Control Board . . . . . . . . . . 
Irymple Packing Proprietary Limited . . . . . . . . 
Mildura Co-operative Frui t  Company . . . . . . . . 
Red Cliffs Co-operative F ru i t  Company . . . . . . 
Aurora Pacliing Proprietary Limited . . . . . . . . 
Nyah-Woorinen Dried Frul ts  Enquiry Committee . . . . 
Merbein Research Station Revenue Fund . . . . . . 

(vi) Boil Problems . . . . . . . . . . . . . . 
Less con t~~ ihu t io i~  from- 

Commonwealth Bank . . . . . . . . . . . . 

*The main items of e\pend~ture under this hending are s~lar ies  of the Administrative staff at  the Council's Head Omce; salaries 
and expenses of officc~s at  Australia House London and at  Lrjiation, Washington : staff and upkeep of State Comm~tt~es :  tr;lv~lling 
ernenscs of 'Held Ofllce s7nff. rnernb~rs of thb Council. kc.. and prinhng and general omce exllendiiure. 

t Provided from Conso1id:ited Revenue Fund. 
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(vi i )  Food Preservation and Transport Problems . 
Less contributions from- 

Commonwealth Bank . . . . . . 
New South Wales Department of Agriculture 
Queensland Meat Industry Board . . . . 
Australian Meat Board . . . . . . 
Metropolitan Meat Industry Commission . . 
Egg Producers' Council . . . . . . 
Department of Commerce and Agriculture . . 
William Angliss Grant . . . . . . 
Food Preservation Revenue Fund . . . . 

(viii)  Forest Products Problems . 
Less contributions from- 

Australian Paper Manufacturers Limited 
Associated Pulp and Paper Mills Limited . 
Australian Newsprint hlills 1,imited . . 
Comrllonwealth Bank . . 
Beetle Plastics Proprietary Limited . . . . 
Miscellaneous contributions . . 
Forest Products Revenue Fund . . . . 

( ix )  Mining and Metallurgy . . . . . . 
Less contributions from- 

Arivtrnlnsian Institute of Mining and Metal lurn 

( x )  Radio Research . . . . . . . . 
Less contributions from- 

Postmaster-General's Department . . 
Departments of Army, Navy and Air 

(x i )  Infornlation Service, including Library . . . . 
(xii) Industrial Chemistry . . . . . . . . 

Less contributions from- 
Wool Research Fund . . . . . . 
Australian Cenient Iklanufacturers Assoeiaticm 
National Gas Association . . . . 

(xiii)  Fisheries Investiptions . . . . . . 
Leps contributions from- 

New South Wales Government . . . . 
Oyster Revenue Fund . . . . . 

C (xiv) Aeronautical Research . . . . . . 
(XV) National Standards Laboratory . . . . 

Less contributions from- 
Wool Research Fund . . . . . . 

(xvi) Building Research . . . . 
(xvii) Flax Research . . . . 

(xviii) Radiophysics Laboratory . . 
(xix) Tribophysics . . . . . . 
(xx)  Miscellaneous- 

( a )  Mathematical Research . . 
( b )  Dairy Research . . 
( c )  Oenological Research . . 
(d )  Various . . . . 

Less contributiona- 
Australian Wine Board . 

(xxi) Nuclear Energy Research . . . . . . 
(xxii) Metallurgical Reiearch . . . . . . 

(xxiii) Meteorological Research . . . . . . 
(xxiv) Overseas Stndentships . . . . . . 

Less contributions- 
Wool Research Fund . . . . . . 

(xxv) Fuel Research including Coal Dust Investigations 
(xxvi) Unforeseen . . . . . . . . . . 

(xxvii) Wool Textile Research . . . . . . 
Less contributions from- 

Wool Research Fund . . . . .. 
Wool Industry Fund . . . . . . 

Total of Item 9-Investigatiana . . 
4. Grants to Research Associations- 

Leather Research . . . , . .  . . 



2. CONTRIBUTIONS AND DONATIONS. 
The following statement shows the receipts and dis- 

bursements during the year 1947-48 of the funds pro- 
vided by outside bodies and recorded in the special 
account established in 1931, entitled "The Specific 
Purposes Trust Account ":- 

Receipts 1947-48 

Recelpts 1947-48 
and balances Expenditure 

brought forward 1947-48. 
from 1946-47. 

f f 
Brought forward . . 96,254 . . 74,900 

Leeton F ru i t  Growers' Co-op. 
Society Ltd. (M.I.A. Irrigation 
Research Extension Service) . . 200 . . 137 

Leeton Co-op. Canneries Ltd. 
(M.I.A. Irrigation Research Ex- 
tension Sen ice )  . . . . 927 . . $2 1 

Rice Marketing Board, Leeton 
(M.I.A. Irrigation Research Ex- 
tension Service) . . . . 250 .. 250 

Rice Equalization Association 
(M.I.A. Irrigation Research Ex- 
tension S e n  ice) 250 . . 250 

Mildura Co-op. Frui t  2;. (Dried 
Vine Frui ts  Investigations, 
Merbein) . . . . 193 .. 1938 

Iryrnple Packing Co. (Dried v i i b  
Frui ts  In~estigations,  Merbein) 193 .. 1938 

Red Cliffs Co op. F ru i t  Co. (Dried 
Vine Frui ts  Investigations, 
Mcrbein) . . . . . . 193 .. 1938 

Aurora Packing Co. (Dried Vine 
Frui ts  Investigations, Mcrbein) 193 . . 1938 

Dried Frui ts  Control Board (Dried 
Frui ts  Investiga tionu ) . . 1,600 . . 1,052 

Nyah-Woorinen Dried Frui ts  In- 
quiry Committee (Dl ied Frui ts  
Investigations) . . 988 .. 67 

Australian Meat Board ' i ~ c a t  In- 
vcstigat ions) . . . . 600 . . 600B 

hfctropol~tnn Meat Indilstry Corq- 
mi~siuner  01 New South Wales 
(1lc;lt I n \  rstigutions) . . 600 . . 600 

Queenslnnd l lcnt  T11d11stry Board 
(Meat Jnve+ t iga t io~~ i )  . . 850 .. 850 

Kew Sonth Wltles Department of 
Agriculture (Pood Irrvestiga- 
t ions) . . . . . . 1,200 . . 1,200C 

A. Lalv~ence and Co. (Division of 
Food Preservation and Trans- 
por t )  . . . . 74 .. . . 

W. Anyliss ~ t d . '  ' ( ~ i v i s i o n  of Food 
l'reservation and Transport)  . . 502 . . 328 

L. Bcrger and Sons (Division of 
Food Preservation and Trans- 
port ) . . . . . . 25 . . . . 

Batlow Packif? House Co-op. Ltd. 
(Division of Food Preservation 
and Transport-Frl it Juice In- 
vestigations) 400 . . . . 

Ungars Peanuts Pty. L'tb. (Di;; 
sion of Food Preservation and 
Transport-Canning Investiga- 
tions) . . . . . . 10 . . . . 

Various Contrihutors (Division of 
Food Preservation and Transport 
-Fruit Juice Investizations) . . 40 . . . . 

Egq Producerq' Conncil (Division 
of Food Preservation and Trans- 
port-Egg Investigations) .: 32 . . 32D 

Department of Commerce and Ann-  
culture (Division of Food 
Preservntion and Transport- 
Dehydration Investirratinns) . . 810 . . 810 

New South lYa1es Department of 
A~r:c~~lture--Quick Freezino of 
Frui t  and Veoetables (Division 
of Food Preservation and Trans- 
port ) . . . . . . 234 . . 32E 

Australian P a ~ e r  Manufacturers 
Ltd. (Pap r r  Pulp Tnvestizations) 600 .. 600 

Assoriat~d Pnln and Paper Mills 
Ltd. (Paper Pulp Tnvestioations) 600 . . 600 

Australinn Xe l~sp r in t  Mills Pty. 
Ltd. ( P a p ~ r  Pnlp Invrstiqations) 600 . . 500 

Bureau of Forestry, Canberra, and 
Forest Services of Qneensland. 
Victoria, New South Wales and 
Western Australia-Wood Struc- 
ture  (Forest  Products Investiga- 
t ions) . . . . . . 75 . . 62 

Sundrv Contributions (Forest Pro- 
dnrts Tnreqtioations) . . . . 2,404 . . 245 

Av~tra las iqn Dairy Council (Wood 
Taint in Butter Investigations) 11 . . . . 

Carried forward . . 109.708 .. 84,298 

and balances Expenditure 
brought forward 1047-48. 

from 1946-47. 

Wool Industry Fund Account . . 
Commonwealth Bank (Animal 

Health and Prodilction, Horticul- 
tural, Food Preservation and 
Transport, and Forest Products 
Investigations) 

Australian Wool ~ o a r d "  ( ~ n i m G  
Health and  Production Investiga- 
tions-Sheep Research) . . 

Australian Cattle Research Associa- 
tion (Masti t is  Investigations) 

George Aitken Pastoral Research 
Trust  (Animal Health and Pro- 
duction Investigations) . . 

Queensland Government Cattle Re- 
search (Animal Health and Pro- 
duction Investigations - Sheep 
Research) . . . . 

Australian  eat' ' ~ o a r d  (Toxaemic 
Jaundice Investigations, Barooga, 
New South Wales) . . . . 

Australian Meat Board (Caqeons 
1.ymphatlcniti~ Investi~ntions- 
Aniopl  IIcalth and Product ion) 

Alexnnder Icrnser i l l rn~or i i~ l  Flint1 
C.P.P. F a i r l ~ a i r ~ ~  (Anirnnl Heatlth 

and Production In\estigations- 
Foot-rot co~l t ro l )  . . . . 

Estate of the late Captain Ian 
MchIaster (Animal Rra l th  and 
Production 1nvesti~;i t ions) . . 

Victorian Central Citrus Associa- 
tion-Citrns Problems (P lan t  
Industry Investigations) . . 

West Australian Golf Association 
(Plant  Industry Investigations) 

Tobacco Trust  Fund-Prime Minis- 
ter's Department and Department 
of C'ommerce-Tobacco Problems 
(Plant  Indiistry Investigations) 

Department of Post-war Recon- 
struction-Northern Anstralia 
Regional Survey (Division of 
Plant  Industry) . . . . 

United Graziers Association of 
Queensland-Buffalo Fly and 
Cattle Tick Investigations (Eco- 
nomic Entom,ology ) . . . . 

Beetle Plastics Ltd -Eucalypt 
Pulp (Division of Forest Pro- 
ducts)  . . . . . . 

New South Wales Water Conserva- 
tion and Irrigation Commission 
(Maintenance of Griffith Research 
Station) . . . . . . 

Murrlimbidgee I r r i ~ a t i o n  Area 
Executive Committee Project 
Farm (Grifi th Research Station) 

Department of Aorirulture, New 
South Wales (M.I.A. Irrigation 
Research Estension Service) . . 

New South Wales Water Conserva- 
tion and Irritation Commission 
(M.I.A. Irrigation Research Ex- 
tension Service) . . 

Griffith Producers' Co-op. Co. ~ t h :  
(M.I.A. I r r i ~ a t i o n  Research Ex- 
tension Service) 

Rural Bank of New ~ o i t h  walk; 
(M.T.A. Irriaation Research Ex- 
tension Service) . . . . 

Yenda Producers' Co-op. Society 
Ltd. (M.I.A. Irrigation Research 
Extension Service) . . . . 

Carried forward 

* Espend~d as follows.-Ext~ns;ons nnd  \,rrctinns, Armldalr- 
323.839. Advanre ptirrhase cost Shee? B!olo~y ?,nhorntorr lnn~l, 
Prosprct- S 6.000. Acquisltion fves Soumlrr7 prop~rtr-  &: 3. 
Purchnqr Army hut Cohrim-C310. Pu rch l s~  propnrty nnd hilild- 
Inks, Konionnp-- 32 23,lOO. Advnncc eri,c+iol, hou- Trlnmi~ - 
£ 500. Rr~ct ;?n  store and gnrarP. O'Hnllnr~n Hill- S 3.812. 
Erection Nutrition Lnhnmtorg, A d e i n t d e E  3,626. Purchase and 
erection Armv huts. Oeelonq. S712.  

A Includea 8 2 9  on account of 1946-47 expenditure. 

A. TnrlnA~s E l o  on arcount of 194C-47 es~~nr l~ t l l r e .  
R.  Includes 9 125 on ncconnt of 39413.47 e~ppnditure. 
C .  Incliid~s 6 200 on nrconnt of 3946-47 r.xn~ndit11rr. 
D. Inclnrlrs f 2 on account of 1040.47 esp~nditure. 
E Includea £32  on account of 1046-47 expenditure. 



Receipts 1947-48 
and balances 

brought forward 
from 104G-47. 

f 
Brought forward . . 109,708 . . 

Miscellaneous Contributors (Divi- 
sion of Forest Products-Veneer 
and Gluing Work)  .. . . 8 .. 

Australasian Insti tute of Mining 
and iVfetallurgy (Mineragraphic 
Investigations) . . . . 500 . . 

Postmaster-General's Department 
(Radio Resealch) . . . . 4,500 . . 

Departments of Army, Navy and 
Air (Radio Research ) . . . . 9,000 . . 

Sundry Contributions (Foreign 
Journal Service) . . . . 9 .. 

New South Wales Government 
(Fisheries Investigations) . . 250 . . 

Drug Houses of Australia (Division 
of Fisheries-Agar Production) 25 . . 

Commonwealth Fertilizers and 
Chen~icals (Industrial  Chemie- 
tray ) . . . . 200 . . 

National ~ a ' s  Association 
(Gas  Investigations-Industrial 
Chemistry) . . . . . . 1,333 . . 

Australian Cement Manufacturers 
(Cement Investi~ations-Indus- 

t r ia l  Chemistry, Soils) . . 760 . . 
Australian Ccrnent 3lanufacturera 

--Calil~rating Cen~rnt  Testing 
Equilnnmt (National Standol.ds 
1 r~b01  story) . . . . . . 150 . 

Dcl~?trtmr~n t of Coinrnrrcc and 
Ayric nlture (Apple and Pear 
In~rs t izr t t ions)  . . . . 65 . . 

Del)nrtm?nt of Navy . . . . 1,270 . . 
Suntlry Cor~trilintors (Conncil for 

Scientific s nd 1 n~luatrial  Re- 
seal ch-P~:l)lir.~tions) . . 24 . . 

Vario~iq C o n t r i l ~ ~ ~ t n r ~  (Division of 
Indust1 in1 Chclni-trv) . . 637 .. 

Wool Scourers, Carhonizers and 
Fellmonrers Federation of Aus- 

Beceipts 1947-48 
and balances Expendltnre 

brought forward 19.17-48. 
from 1946-47. 

Expenditan 
1947-48. 

E f 
Brought forward . . 143,966 . . 106,770 

Revenue Fund-Poultry Breeding 
Investigations, Werribee (Anirnal 
Hcalth and Production Inves- 
tigations) . . . . . . 919 . . 730 

Revenue Fund-Werribee Fa rm 
afastitis Investigations (Animal 
Health and Production Inves- 
tigations) . . . . . . 3,968 . . 866 

Revenue Fund-Drought Feeding 
Investigations, Werribee (Animal 
Health and Production Inves- 
tigations) . . . . 63 . . . . 

Revenue Fund-National Fieid 
Station, " Gilruth Plains ", 
Cunnamulla, Queensland (Animal 
Health and Production Inves- 
tigations ) . . . . 5,164 . . 6,164 

Reserve Fund-National ~ i e i d  
Station, " Gilruth Pla ins  ". 

Cunnamulla, Queensland (Animai 
Health and Production Inves- 
tigations) . . . . . . 469 . . . . 

Revenue Fund-Bacteriological In- 
vestigations (Animal Health 
and Production Investigations) 177 . . 177 

Revenne Fund-Parasitological In- 
vestigations (Auirnal Health 
and Prodilrtion Tnv~stigo t ions) 1,501 . . 122 

Revenue l?u>~cl-BlcRlitster I.r~lrora- 
tory Zlegior~i~l Pu~tnrc '  T<cuearch 
Station (Bninlal Realth and 
Production ln \ rs t iga t ionr)  . . 1,422 . . . . 

General Donatio~~s-Ct~ilcling Re- 
e e a ~ c h  Srction . . . . 26 . . . . 

R e ~ e n n c  F~~ntl-Tnfrrtility, F. D. 
illr\laqtcr Fieltl Station (Anirnal 
Health and Production lnves- 
t irat ions) . . . . . . 3,197 

Dai* Revenue Fnnd-F. I). 
McJlaster Fieltl Station (Animal 

t ra l ia  ' ( ~ i v i s i o n  of Industrial  
Chemistry) . . . . . . 3,000 . . 

Alfred I alvrence and Co. Ltd. (Divi- 

Health and Production ' Inves- 
tigations) . . . , . . 104 

Revenue Fund-Toxaemic Jaundice 
Investigations. Baroopa, New 
South Wales (Animal Realth 

sion of Inrlustrial Chemistry) . . 105 . . 
British Industrial 1'l:~rtics (Plas- 

tics Rrsearrh-Division of Indus- 
t r ia l  Chemistry) . . . . 60 . . 

Various Contrihlltors (Foundry 
Sands Investioations-Division 
of Industrial  Chemistry) . . 28 . . 

Commonwealth Aircraft Corvora- 

and Production Investigations) 473 . . 12 
Revenue Fund-Nutrition Labora- 

tory (Biochemistry and General 
Nutrition Investifations) . . 2,148 . . . . 

Revenue Fund-Plant Industrv In- 
.I -- 

vestigations . . . . . . 5,245 . . . . 
Revenue Fund-Medicinal Plants  

(P l an t  Industry Invr~t iga t ions)  4 .. . . 
Revenne Fund-Entomological In- 

tion (Division of Metrology, 
N.S.L. ) . . . . . . 1,167 . . 

Australian Wine Board-Oeno- 
logical R~qearch . . 486 . . 

Revenue Fund-Fleece ~ n a I ~ A b  
Laboratory (Animal Realth and 
Production I n v ~ q t i o a t i n n ~  ) . . 66 . . 

Revenue Fmtd-Toxaemic Jaundice 
Investigations (Animal Health 
and Production Investigations) 1,408 . . 

Revenue Fund-Contayious Pleuro- 
pr*enmonia Investigations 
(.Animal Realth and Produe- 
tlon Investigations) . . 2,198 . . 

Revenue Fund-Hclenslee Fieid 
Station (Animal Health and 
Prodcction Investigations) . . 451 . . 

Revenue Fund-Oestrus Experi- 
ment (Animal Health and Pro- 
duction Investiyations) . . 907 . . 

Revenue Fund-Sale of Contagious 
Pleuro-pneumonia Vaccine 
(Animal Health and Produc- 
tion Investioations) . . 3.708 . . 

vestigations . . - . . . . 985 . . . . 
Revenue Fund-Griffith Research 

Station (Citricultural Investiva- ...... 0 -- 
t ions) . . . . . . 1,792 .. 1,433 

Revenue Fund-Merbein Rmearch 
Station (Viticultural  Investina- - 
t ions) . . . . . . 9,674 . . 736 

Revenue F~md-Divi~ion of Food 
P rese r~a t ion  and Transport . . 148 . . 75 

Revenue Fund-Erg Investigations, 
Eez Prodnrers' Council (Divi- 
sioh of Food  reservation and 
Transport)  . . . . . . 

Revenue Fund->fining and Metal- - 
lurpy . . . . . . 

Revenlie Fund-Ore-dressing In-  
ve~t iga t ions  . . . . . . 

Rrvcmie Fund-Fisheries Inves- 
tigations . . . . . . 

Revenue Fund-Oyster Investigs- - 
tinns . . . . . . 

Revenne Fund-Division of Aero- 
nantics . . . . . . 

Revenue Fund-Physics . . 
Revenue Fund-National Stan- 

dards Laboratory . . . . 
Revenue Fund-Metrology . . 
Revenue Fund-Dairy Investiga- 

tions . . . . . . 
Revenne Fund-Electrotechnoloyy 
Revenue Fund - Illdustrial 

Chemistry . . . . . . 
Revenue Pund-Radiophysics . . 

Revenue ~und--sa le  'of Strain 19 
Vaccine (Animal Health and 
Production Investigations) . . 681 . . 

Revenue Fund-Anaplasuiosis In-  
vestigations (Animal Health 
and Production Investigations) 96 . . 

Revenue Fund-Parkrille Labora- 
tory (Animal Health and Pro- 
duction Jnvestiyations) . . 291 . . 

Revenue Fund-Tooradin Field 
Station (Animal Health and 
Production Investigations) . . 1,015 . . 

Carried forward . . 143,965 . . Carried forward . . 



Receipts 1947-48 
and balances Expenditure 

brought forward 1947-48. 
from 19-16-47. 

f f 
Brought forward . . 186,106 . . 116,604 

Revenue Fund-Merbein Research 
Station-Production of Pyre- 
thrum . . . . . . 185 . .  . . 

Revenue Fund-Information Ser- 
vice . . . . 76 . . . . 

Revenue Fund-Fellmongery Re- 
search . . . . . . 97 . . . . - - 

186,394 11 6,004 - - 
3. WOOL RESEARCH TRUST ACCOUNT. 

A credit balance of £183,368 was brought forward 
from 1946-47 in the Wool Research Trust Account. A 
further X546,799 was received during 1947-48 from the 
Department of Commerce and Agriculture. Expendi- 
ture during 1947-48 was as follows:- 

f f b  
Division of Animal Health and 

Production- 
Parhville Laboratory-Chemical 

Pathology including- 
Toxacnlic Jaundice Investiga- 

tions . . . . . . 2,338 
Sheep Physiology Investigations 3,046 

Field In\esti~:ations a t  Barooga and 
selected properties-Toxaemic 
Jaundice Investigations . . 1,444 

McMnster Laboratory- 
Parnsitoloov Investinations . . 2,204 
Parasite 'Fhysiologi and Toxi- 

cology . . . . . . 1,579 
Dipping and External Parasites 901 
Biorhemical Investi?ations . . 1,159 
Physiology of Reproduction . . 1;527 
hl lowship  in Genetics and Animal 

~ree i l i i ig  . . . . . . 19 
Wool Biology Laboratory, Sydney- 

Investigations . . . . 7,707 
Armidale Laboratory-Parasitology 

Field Investigations . . . . 28,317 
Villamood-Fleece Analysis Lahora- 

tory . . . . . . . . 10,427 
Prospect-Sheep Biology Labora- 

tory . . . . . . . . 64 
McJIaster Field Station . . . . 3,652 
" Gilrnth Plains "- 

Capital . . . . . . 1,037 
Annual . . . . . . 1,500 
Agrostolo,~ . . . . . . 403 
Animal Breeding Investigations 1,973 - 69,357 

Division of Plant  Industry- 
Agrostolo,~ Investigations . . 34,235 

34,235 
Division of Economic Entomology- 

Cockchafer Grub Investigations . . 557 - 557 
Division of Industrial  Chemistry . . 5,328 - 5,328 
Division of  physic^-Wool Research 1,537 

1,537 
Division of Biochemistry and General 

Nutrition-Biochemical and Nutri-  
tional Investigations . . . 21,155 - 21,155 

Miscellaneous- 
Overseas Studentships . . . . 394 
Wool Textile Rcbenrch . . . . 9,583 - 9,977 - 142,146 

Grants from Wool Research Trus t  
Account t o  Institutions undertak- 
ing wool research- 

University of Melbourne-Survey 
of Wool Industry in Western 
District . . . . . . 3,250 

Uri i~ers i ty  of Western Australia- 
Investigations a t  Insti tute of 
Agricu!ture, Wr?tern Australia 1,8(30 

Department of Agriculture, IVestern 
I Australia-Sheep Infertility 

I 
Investigations . . . . 2,408 

Roseaorthy Agricultural College- 
Investigations . . . . 100 

Carried forward 

Brought forward . . 
Sydney Tecl~nical College-Extra- 

~riurnl Co-operative Investigations 
Department of Agriculture, Brie- 

bane-Extramural Co-operative 
Investigations . . . . . . 

Gordoll In-t i tute of techno lo,^, 
Geelonl-Extramural Co-operative 
In\estigations . . . . 

Wool Industries Research Associa- 
tion. Lecds. U.K.--Extramural 
~ o - G e r a t i v e  'Investigations 

Grants from Wool Research Trus t  
Account to  Institutions under- 
taking research in agricultural 
economirs- 

University of Western Australia- 
Rural  Econonlics . . 

Uriiversitv of Adelaide-Debt s t ruc-  
tnre  Lnd Interest Costs in 
Wool-growing . . . . 

University of Tasmania-Investiga- 
tions . . . . . . 

Dmepartment of Commerce and  Agri- 
culture-Reimbursement of Expen- 
diture . . . . . . 

Department of Post-War Reeon- 
struction-Reimbursement of Ex- 
penditure . . . . . . 

Wool Consultative Council-Members' 
fees and si t t ing expenses . . 

4. ISTAFF. 
The following is a list of the staff of the Council as 

at 30th June, 1948. The list does not include clerical 
staff, typists, laboratory assistants, and miscellaneous 
workers. 

1. Head Office Staff. 
(Head-qiiarters: 314 Albert-street, East Melbourne.) 
Chief Executive Officer-A. E. V. Richardson, C.M.G., 

M.A., D.Sc. 
Executive Officer-F. W. White, M.Sc., Ph.D. 
Executive Officer-I. Clunies Ross, D.V.Sc. 
Secretary-G. A. Cook, M.C., hl.Sc., B.M.E. 
Assistant Secretary-F. G. Nicholls, 3f .S~.  
Assistant Secretary-11. C. Forster, M.Agr.Sc., Ph.D. 
Assistant Secretary-C;. B. Gresford, B.Sc. 
Assistant ~ecre ta r$  (Finance and ~ u ~ ~ l i e s ) - ~ .  Gt. 

Grace, A.I.C.A. 
Mi,s J. Dunstone, l3.Sc.. Dip.Ed. 
Architect-W. R. ' ~ e r ~ u s o n ,  B.E. 
Electrical and Mechanical Engineer-R. N. Morse, 

B.Sc., B.E. 
Mechanical Engineer-F. G. Hogg, B.Eng. 
Clerical Assistant to Chairman-Miss A. Slattery, B.A. 
Editorial- 

Editor-N. S. Noble, D.Sc.Agr., M.S., D.I.C. 
Miss L. F. Plunkett, B.Sc. 

Librnry- 
Chief Librarian-Miss E. Archer, M.Sc. 
Lib~arinn-Miss A. L. Kent. 
Librarian-Miss I?. V. Murray, M.Sc. 
As~istant Librarian-Miss J. A. Conochie, B.Sc. 
Assistant Librarian-3Zi.s E. E. Scurrah. 
As-istant Librarian-Miss J. M. Flaherty, B.A. 

Accounts, Xtores- 
Accountant-D. J. Bryant, A.F.I.A. 

Orders and Transport- 
J. M. Derum. 

Staff 
Staff and Industrial Officer-H. E. Waterman. 

A.F.I.A. 
R. D. Elder. 

Records- 
I 

P. Knuckey. 



London- 
J. E. Cummins, B.Sc., M.S. 
D. T. C. Gillespie, M.Sc. 

Washing t orc- 
N. A. Whiffen. F.S.T.0. 

hdministratio- 
Acting Officer-in-Charge-C'. M. Gray, O.B.E., - 

M.SC. 
Technical Secretary-F. A. Priest, A.S.A.S.M. 
Technical Eecords-Mrs. 5. M. E. Travers, B.Sc. 

Info~rnation Sectiom- 
Senior Research Oficer - C. M. Gray, O.B.E., 

M.Sc. 
Senior Research Officer-A. B. Gashmore. M.Slc. 

(C.A.B. Liaison Officer). 
Senior Research Ollicer-D. T. 0. Gillespie, M.,Sc. 

(seconded). 
Research Officer-G. J. Wylie, B.A., B.SC. 
Research Officer-Miss J. McL. Baldwin, l3.S~. 

(on leave). 
Rczenrch Officer-Miss S. M. Andrews, 33.S~. 
Research Officcr-H. E. Booth, A.S.T.C. 
Research Officer-D. R. Meadley, B.Ag.Sc. 
Overseas Liaison-Miss I. EI. Robertson, M.Sc., 

D.A.C. 
Translation Section- 

Senior Translator-A. L. 'Gunn. * 

Translator-E. Feigl, Ph.D. 
Translator-E. W. Selman Towt. 
Translator-Mrs. M. Slade. 

Cine-photographic Section- 
Research Officer-S. T. Evans, B.Sc. 

~'ydney Of6re- 
Research Officer-A. M. Andrews, B.Sc. 

2. Secretaries of State Committees. 
New South Wales- 

A. M. Andrews, B.Sc., Phillip House, 199 Phillip. 
street, Sydney. 

Victoria- 
F. G. Nicholls, M.So., 314 Albert-street, East Mel- 

bourne. 
Queensland- 

Miss H. F. Todd, 113 Eaglle-street, Brisbane. 
South Australia- 

J. Ward Walters, Division of Biochemistry and 
General Nutrition, University of Adelaide. 

Western Australia- 
R. P. Roberts, M.Sc.(Agric.), Department of Agri- 

culture, Perth, W.A. 
Tmmanin- 

F. J. Carter, c/o Premier's Office, Hobart. 

3. Division of Plant Industry. 
(Head-quarters : Canberra, A.C.T.) 

At Canberra- 
Administration-- 

Chief-B. T. Dickson, B.A., Ph.D. 
Technical Secretary-W. Ives, M.Ec., A.I.C.A. 
Technical Officer (photographer)-J. R. Pomeroy. 
Librari:ln (half time)-Miss J. Humphreys, B.A., 

Dip.Ed. 
Senior Clerical Officer (half time)--E. J. Pr0we.e. 
Accountant (half time)-D. W. Banyard. 

Plant I'athology- 
Principal Research ORicer-H. R. Angell, O.B.E., 

Ph.D. 
Senior Research Officer-W. V, Ludbrook, M.S., 

B.Ag.Sc., Ph.D. 
Research Officer-D. 0. Norris, D.Sc.(Agric,) 
Research Officer-J. H. E. Macka , B.Sc.Agr. 
Research Officer-Miss Y. Mills, J.SC. 
Research Officer-Miss K, Belms, B.Sc. 

Plant Introduct%on-- 
Senior Research Officer - W. Rartley, B.A., 

Dip.Agr. 
Research Officer-0; A. NeahSmith, B.Ag.,Sc., 

R.D.A. 
Horticultural Investigations- 

Principal Research Officer-0. Barnard, D.So. 
Jlcdic inal  and Drug Plant Investigalions- 

Senior Research Officer-K. L. EIills, M.Agr.Sc. 
Research Officer-Miss C. Rodwell, B.Sc. 
Teehniczl Officer-Miss S. I. Eldridge. 

Plant Physiology- 
Senior Research Officer-R. F. Williams 

(seconded). 
Research OEcer-J, Calvert, D.Sc. 

Herbarium- 
Research OEeer-Miss N. T. Burbidge, M.Sc. 

Agrost olog y- 
Senior Princisal Research ,Officer-J. G. Davies, 

B.SC., P~.D: 
Principal Research Officer-C. S. Christian, M.Sc. 
Senior Research OiEeer-C. M. Donald, M.Ag.Sc. 
Research Officer-W. M. TITiTilloughby, B.Sc.Agr. 
Research Officer-E. D. McLachlan, B.Sc.Agr. 
Research Officer-E. F. Biddiscombe, B.Sc. 

(Agric.). 
Research OfXcer-R. A. Perry, B.Sc. 
Technical Officer-R. E. JIerrington, Q.D.R. 
Technical Ofiicpr-G. It. Thomas, Q.D.A.H. 
Junior Technical Officer-R. G. Fawcett, R.D.A. 
Technical Assistant-A. Axelsen, Q.D.A.H. 

Agrostology, Pasture Ecology- 
Research Officer-C. W. E. Moore, B.Agr,Sc. 

dgrostology, Weeds In~iestigntions- 
Senior Research Officer-E. M. Moore, B.Sc.Agr. 
Technical Officer-R. T. Milligan, Dip.Agr.1). 
Technical Officer-C. S. McKay, Dip.Agr.D. 
Technical Officer-J. A. Robertson, Q.3.D.M. 

Agrostology, Mineral Deficiency Studies- 
Research Officer-A. J. Anderson, B.Sc.(Agric.). 
Besearch Officer-D. Spencer, B.Sc. 
Technical Officer-D. Moye, H.D.A. 

Agrostology, Weeds Physiology- 
Senior Research Officer-C. G. Greenham, M.Sc. 
Research Officer-P. Goldacre, B.Sc. 

&grostology, Pasture chemisCr?y--- 
Technical Officer-F. K. Mayer, Q.D.A. 

Tobacco Investigations- 
Senior Research Officer-A. V. Rill, M.Agr.Sc. 
Research Officer-R. Johanson, B.Sc. 
Research Officer-T. G. Raney, B.Sc.Agr. 
Research Officer-W. J. Lovett, B.Agr.Sc. 
Tecllnical Officer-G. P. Relenyi, I)ip.Agr.D. 
Technifal Olfirer-R. Wells, Q.D.A. 

Vegetable Invesiigations- 
Senior Research Officer-E. M. Hutton, M.Sc., 

B.Ag.Sc. 
Research Officer-D. C. Wark, M.Agr.Sc. 
Research Officer-R. D. Brock, B.Agr.Sc. 
Technical Officer-A. R. Peak, B.D.A. 
Technical Officer-C. D. Matthews, R.D.A. 

Dickson Experiment Station, Canberra, A.0.T.- 
Manager-L. Sharp, Dip.Agr.D. 

At Queensland University, Brisbane, QueensZand- 
Senior Research Officer (agro6tology)-T. B. 

Paltridge, B.Sc. 
Senior Research Officer (plant introduction)- 

J. F. Miles, B. Agr.Sc. 
Research Officer (pasture chemistry)-E. H. 

Kipps, B.Sc. 
Technical Officer (agrosto1ogy)-(f. H. Allen, 

G.D.A. 
Technical Officer (native plants investigations)- 

L. J. Webb. B.Sc. 
Clerical 0fficer-E. J. Fogarty. 



At Cooper Laboratory, Queensland A~grieuttural High 
School and College, Lawes- 

Research Officer (agrosto1ogy)-N. H. Shaw, 
B.Agr.Sc. 

Research Ofice (plant introduction)-S. G. Gray, 
B.Sc.Agr. 

Research Officer (agrosto1ogy)-W. J. Bisset, 
B.Rgr.Sc. 

~ e s e a r i h  Officer (agrosto1ogy)-Miss 13. Barford, 
B.Sc. 

Research Officer f a~rosto1ogv)-F. H. . - L " ,  

Kleinqchmidt, 13.Agr.P~. 
Technical Officer (plant introduction)-E. B. 

.A 

Andersen, Q.D.A. 
Technical Officer (plant introduction)-W. 'G). 

RoEertson, Q.D.A. (on study leave). 
Technical Officer (agrosto1ogy)-W. J. 

Wyndham, Q.D.D.H. 
Technical Officer (agrosto1ogy)-R. Milford, 

Q.D.A. (on study leave). 
Technical Officer (agrosto1ogy)-a. J. Downing, 

Q.D.A.H. 
~ e ~ h n i c a l  Officer (agrosto1ogy)-T. W. Elich, 

Dip.Col.Bg. 
Technical Officer (agrosto1ogy)-R. H. Macarthur, 

Q.D.A.T-I. 
Terllnicnl Officer (agrosto1ogy)- W. II. J. Pieters, 

Dip.Col.Ag. 

At Giln~tk Plains, Qvcenaland- 
Tecllriical Officer (agrostology)-A. J. Callander, . - -. 

H.D.A. 
Teclu~lical O5cer (agrosto1ogy)-K. C. Baker, 

Q.D.11. 

At Stantllorpe, Qucenslnnd- 
Senior Research. Officer (horticultural investiga- 

tions)--l. A. Thomas, M.Sc. 
Research Officer (horticultural investigations)- 

R. C. Colbran, B.Agr.Sc. 

At Regional Pastoral Laborato~y, Deniliquin, New 
South Wales- 

Senior Research Officer (agrosto1ogy)-R. W. 
Prunster, B.Sc. (Agric). 

Senior Research Officer (agrosto1ogy)-A. L. 
Tisdall, M.Agr.Sc. 

Research Officer (agrosto1ogy)-0. B. Williams, 
B.Agr.Sc. 

Technical Officer (agrosto1ogy)-E. R. Brown, 

Techhicd Officer (agrosto1ogy)-F. Arndt, Q.D.A. 
Clerical Officer-S. J. Cossar. 

At Fallciner illemorial Field Station, Deniliquin, New 
South Wales- 

Station Manager-G. A. Vasey. 

Ai the University of Wesfern Australia, Perth, Western 
Australia- 

Research Officer (agrosto1ogy)-R. C. Rossiter, 
B.Sc. (Agric.). 

Research Officer (plant introduction)-E. T. 
Bailey, B.Sc. 

Research Officer (agrosto1ogy)-H. L. Pennington, 
B.Sc. (Agric.). 

Technical Officer (plant introduction)-N. B. 
Gayfer, Dip.Agr.D. 

Technical Officer (agrostolog-y)-R. J. Pack, 
Q.D.A. 

Technical Officer (agrosto1ogy)--J. Beresford, 
Dip.Agr.D. 

At Regional Pastoral Laboratory, Armidale, New South. 
Wabes- 

Senior Research Officer (agrosto1ogy)-R. Roe, 
B.Sc. (Agric.). 

Research Officer (agrosto1ogy)-E. J. Hilder, 
B.Sc. (Agric.). 

Technical Officer (agrosto1ogy)-R. Q. Wilson, 
Q.D.D.M. 

Technical Officer (agrosto1ogy)-M. J. Hibberd, 
Q.D.A.H. 

J U & O ~  Technical Officer (agrosto1ogy)-E. Q. 
Harrison, Dip.Agr.D. 

At Huonville, Tasmania-- 
Senior Research Officer (horticultural investiga- 

tions)-D. Martin, B.Sc. (seconded). 
At Kimberley Research Station, Western Australia-- 

Technical Officer (agrosto1ogy)-E. C. B. 
Langfield. 

At Katherine Experifment Station, Northern 
Territory- 

Research Officer-W. Arndt, B.Agr.Sc. 
Technical Officer-L. J. Phillips, Q.D.D.M. 
Farm Manager-F. Kent, I1.D.A. 
Clerical Officer-A. T. C. Watson. 

At State Experiment Farm, Trangie, New South 
Wales- 

Technical Officer (agrosto1ogy)-R. J. Hutchings, 
Dip.Agr.D. 

At Waite Agricultural Research Institute, Adelaide, 
South Australia- 

Research Oficer (gummosis investigations)-Miss 
J. Grace, B.Sc.Agr. 

Northern Azistralia Regional Survey- 
Supply and Transport Officer-H. J. Mason. 

4. Division of Economic Entomology. 
(Head-quarters : Canberra, A.C.T.) 

At Canberra- 
Administration- 

Chief-A. J. Nicholson, D.Sc. 
Technical Secretary-I. F. B. Common, M.A., 

B.Agr.Sc. 
Principal Research Officer-F. N. Ratcliffe, B.A. 
Librarian (half-time)-Miss J. Humphreys, 

E.A., Dip.Ed. 
Senior Clerical Officer (half-time)-K. J. Prowse. 
Accountant (half-time)-D. W. Banyard. 

Biological Control and Mzueum- 
Senior Research Officer-F. Wilson. 
Research Oficer-T. G. Campbell. 
Research Officer-S. J. Paramonov, D.Sc. 
Research Officer-E. F. Riek, M.Sc. 
Technical Officer-A. T. Mills. 

St. John's Wort- 
Research Officer-L. R. Clark,M.Sc. 
Rmearch Officer-Mrs. N. Clark, B.Sc.Agr. 

Physiology and Toxicology- 
Senior Research Officer-D. F. Waterhouae, M.Sc. 
Research Officer-M. F. Day, B.Sc., Ph.D. 
Research Officer-D. Gilmour, M.Sc. 
Research Officer-R. H. Hackman, M.Sc. 

(abroad). 
Research Officer-R. W. Kerr, B.Sc. 
Research Officer-R. F. Powning, A.S.T.C. 
Technical Officer-J. H. Calaby. 

Locust and Pasture Pesfs- 
Senior Research CMEcer-I(. H. L. Key, D.Sc. 
Research Officer-P. B. Carne, B.Bgr.Sc. 

Vegetable Pests and Virus T7ecfor Investigations- 
Research Officer-G. A. H.  Helson, M.Sc. 
Research Officer-T. Greaves. 
Technical Officer-N. E. Grylls, Dip.Agr.D. 

Termite Investigations- 
Research Officer-F. J. Gay, B.Sc., D.I.C. 

At Yeerongpill?y. Queensland- 
Veterinary Entomology- 

Senior Research Officer-L. F. Hitchcock, M.Sc. 
Senior Research Officer-E. R. Norris, M.Sc. 
Research O5cer-W. J. Roulston, B.Sc. 



Senior Resparoh Officer At Food Preservation Research Laborato~y, Cannon Franklin, M.Sc., Ph.D. Hill, Queensland- Senior Research Officer (field investigations, ecto- Officer (carcass appraisal)-N. T. parasites)--N. P. H. Graham, B.V.Sc. 
Senior Research Officer (parasitology)-W. P. Yeates, B.Sc.Agr., Ph.D. 

Rogers, M.Sc.. Ph.'L). At National Field Station. " Gilruth Plains ". Cunna- 

, 

- 
Senior Research Officer (bacteriology)-D. F. mubln, QueensluncG 

Stewart, B.V.Sc., Dip.Bact. Officer-in-Charge (sheep breeding)-J. 3'. Kennedy, 
Research Offirer (biochemistry)--C. R. Austin, M.Agr.Sc. 

M.Sc., B.V.Sc. (abroad). Technical Officer (overseer)-I. D. B. Yuille. 
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Research Officer-G. J. Snowball, B.Sc. Research Officer (physiology)-W. K. Whitten, 
Technical Officer-R. A. J. Meyers, Q.D.A.H., B.V.Sc. 

Q.D.D. Research Officer (biochemistry)-R. L. Reid, 
Technical Officer-J. T. Wilson, Dip.Ag. B.Sc.Agr. (abroad). 

In Western Australiu- Resea1.eh Officer (ectoparasites)-Miss T. Y. Scokt, 
Earthmite Investigatzons- B.Sc. 

Research Officer-M. M. H. Wallace, B.Sc. Research Officer (parasitology)-Miss P. M. Sambell, 
Technical Officer-J. A. Mahon, Dip.D.Sci. B.A. 

Research Officer (parasitology)-Miss M. Lazarus, 
At Trangie, New South IVales- B.Sc. 

Locust Investigation,s- Research Officer (parasitology)-A. C. Jennings, 
Technical Officer-L. J. Chinnick, Dip.Agr. B.Sc. 

At  Bright, Victoria- Technical Officer-E. A. Parrish. 
St. John's Wort Investigations- Technical Officer-H. A. Off ord. 

Technical Officer-E. R. Pearce, Dip.Agr. Technical Officer-F. J. Hamilton. 
Technical Officer-H. V. Whitlock. 

5. Division of Animal Health and Production. Clerlc-H. H. Wilson. 

(Head-quarters : Cr. Flemington-road and Park-street, Librarian-Miss A. G. Culcy, M.Sc. 

Parkville, Melbourne.) A t  Wool Biology Laboratory. Sydney, New South 
At Animal ITealth Research Laboratory, Mslbourne- Wales- 

Officer-in-Charge-A, W. Turner, O.B.E., D.Sc., Officpr-in-Charge biolog~)LH. B' Carter, 
Divisional Secretary-A. J. Vasey, B.Agr.Sc. B.V.Sc. 
Clerk-J. J. Foley. Research Officer (wool bio1oq)-Miss M. Hardy, 

M.Sc. (abroad). 
At Animal ITealth Research Laboratory, Jlelbourne- Rese~rch Officer (wool biology)-K. Ferguson, 

Oficer-in-Charge-A. W. Turner, O.B.E., D.Sc., 13.v.S~. 
D.V.SC. Research Officer (wool biology)-Miss P. Davidson, 

Principal Rrqcarch Offirer (bacteriology)-T. S, B.Sc. 
Greyory, B.V.Sc., nip.Ilzct. 

Prinripal R~scnrch Ollicrr (pnthnloq, bacteriology, At Blerce Analysis Laboratory, T7illawood, New South 
dairy cattle)--T). M ~ ~ ~ n a n e ,  C.V.Sc. lYa 1 es- 

Senior Research OGcer (seralogical investigations)- Ofircr-in-Charge (wool metrology)-N. F. Roberts, 
A. D. Camphell, L.V.8c. 3l.s~. 

Senior Research Officer (physiology)-R. E. Watson, Research Officer (wool metrology)-L. T. Wilson, 
D.Sc.Agr. B.Sc. 

Senior R P S P R T C ~  Officer (irnmuno-chemistry)-A. T. Technical officer-Miss L. FO1le~. 
Dann, M.Sc. At Renional Pastoral Laboratory, Armidale, New South 

Senior R~search Officer (chemical pathology and Wales- 
bacterio1ow)-A. T. Dick, M.Sc. Officer-in-Charge (parasitology, field studies)-I. L. 

Research Officer (bacteriology, dairy cattle)-E. Johnstone, B.V.Sc. 
Munch-Petersen, M.SC., Ph.B. Research Officer (animal husbandry)-J. F. Barrett, 

Reqearch Officer (ponltry breeding investigations)- B.V.Sc. 
F. Skaller. B.Agr.8~. Research Officer (parasitology)-W. H. Southcott, 

Research Officer (harterinlo~y, anaerobic infec- B.V.Sc. 
tionsl-A. W. Rodwpll, 14 .S~ .  (abroad). Technical Officer (overseer)-V. D. Prentice, O.B.E. 

Research Officer (chemical pathology and analytical Technical Officer-R. S. Norton. 
chemistry)-J. R. Rindey, D.A.C. 

Research Officer-Miss C. E. Eales, R.Sc. At P. D. Mcdlaster Field Station, Badgery's Creek, 
Research Officer-Miss M. J. Monsbrongh, B.Sc. Nezu South TYales- 
Research Officer-H. G. Turner, 3.Ayr.S~. (abroad). Officer-in-Charge (animal genetics)-R. B- Kelley, 
Research Officer-G. Alexander, B.A.rr.Sc. D.V.Sc. 
Reaparch Oficpr-G. W. GriqK. B.&. (part-time). Senior Research Officer (beef cattle production)- 
Technical Officer-Mi.9 V. R. Hodgetts, B.Sc. W. A. Beattie, B.A., LL.B. 
Technical Officer-M. W. Mules. Senior Research Officer (wool production)-J. H. 
T ~ r h o i r ~ l  Officer-E. Wold. Riches, R.Sc. (Agric.), Ph.D. 
Technical Officer-A. E. Wright. Research Officer (sheep breeding)-R. H. Hayman, 
Technical Officer-J. J. Spencer. B.Agr.Sc. 
Tcchnic~l Officer (animal husbandry)-L. C. Rewuch Officer (sheep breeding)-R. A. Bet tena~,  

Gamble. B.Sc. (Apric.) . 
]Librarian-Miss F. 8. Murray, M.Sc. (part-time). Technical Oficer-J- R. aol1ow'ay. 

At F. D. Jf-Afnst~r Animal Health Laboratory, Sydney, Technical Officer-P. B. Sutton. 

NPIU 8011th Wnles- At Teterinary Parasitology Laboratory, Yeerongpilly, 
Officer-in-Charge-D. A. Gill, M.R.C.V.S., D.V.S.M. Queensland- 
Senior Research Officer (parasitology)-H. McL. Officer-in-Charge (parasitology)-F. H. S. Roberts, 

Gordon. R.V.Sc. D.Sc. 



At Western Australian Uepartmer~t of Agriculture, 
Animal Health and Nutrition Laboratory, Ned- 
lands, Western Australi- 

Research Officer (biochemistry)-A. B. Beck, M.Sc. 

6. Division of Biochemistry and General Nutrition. 
(Head-quarters : at University of Ade1a:de.) 

Chief-U. R. Marston. 
Divisional Serretary-J. Ward Walters. 
Principal Rezearch Officer-A. W. Peirce, D.Sc. 
Senior Re~earch Oficcr-1,:. W. Lines, B.Sc. 
Senior Research Oacer-11. J. Lee, B.8c. 
Senior Research Officer-l). S. Riceman, M.So., 

B.Agr.Sc. 
Research Officer-F. V. Gray, M.Sc. 
Research OAicer-G. B. Joncs, M.Sc. 
Research Officer-I. G. Jarrett, M.Sc. 
Research Officer-T. A. Qninlan-Watson, M.Sc. 
Research Officer-Miss S. H.  Allen, B.Sc. 
Research Officer-Miss P. Macbeth, E.Sc. 
Research Officer-A. F. Pilgrim, B.Sc. 
Research Officer-73. J. Potter, B.Sc. 
Research Officer-J. IL. Powrie, B.Sc.(Agric.). 
Recearch Officer-It. M. Smith, B.Sc. 
Rerearch Officer-R. A. Weller, B.Sc. 
Technical Officer-D. W. Dewy. 
Technical Officer-G. W. Bussell. 
Technical Officer-J. 0 Wilson. 
Technical Officer-C. E. Sleigh. 
Technical Oficer-R. F. Trowbridge. 
Technical Officer-D. F. Graham. 
Technical Officer-V. A. Stephen. 
Technical Officer-T. M. Rilatone, A.S.AJ3.M. 
Farm Manager-R. 11. Jones, R.D.A. 
Librarian-Miss I. Sanders, B.A. 

7. Division of Soils. 
(Head-quarters : at Waite Agricultural Research 

Institute, Adelaide.) 
Administration- 

Chief-J. K. Taylor, B. A., M.Sc., B.Sc.Agr. 
Sod Survey Section- 

Senior Iiesearch Officer-C. G. Stephens, M.Sc. 
Research Oficer-R. Crewer, B.Sc. 
Research Ollicer-E. J. Johnson, B.Sc.Agr. 
Rescarcll Officer-T. Langford Smith, M.Sc. 

(seconded). 
Research Officer-E. R. Northcote, R.Bgr.8~. 
Research Officer-G. A. Stewart, B.Agr.Sc. 
Research Officer-G. Blackburn, B.Agr.Sc. 
Research Officer-G. W. Cochrane, M.Sc. 
Research Oiscer-E. W. Boehm, B.Sc. (Agric.). 
Research Officer-R. Hare, B.Sc. (Agric.). 
Research Oficer-J. R. Slceman, B.Agr.Sc. 
Draughtsma11-P. D. Hooper. 
Technical Officer-L. W. Pym, R.D.A. (on leave). 
Technical Officer-C. H. Thompson, G.D.A. 

Soil Physics Section- 
Senior Research Officer-T. J. Marshall, M.Ag.Sc., 

Ph.D. 
Research Officer-G. D. Aitchison, B.E. 
Research Officer-G. B. Stirk, B.Sc. 
Research Officer-E. Norrish, M.Sc. 
Research Officer-J. P. Quirk, R.Sc.Agr. 
Technical Officer-C. G. Garr, B.Sc. 
Technical Officer-A. W. Palm. 

Sol1 Chemistry Sectio+ 
Senior Research Officer-C. S. Piper, D.Sc. (part- 

time). 
~ e s e a r c h  Officer (spectrography)-A. C. Oertel, 

M.Sc. 
Research Officer-E. C. T. Stace, B.iSc, 

Research Officer-B. M. Tucker, B.Sc. 
Research Officer-R. S. Beckwith, B.Sc. 
Research OAicer-J. T. Hutton, B.Sc. 
Technical OfIker-Miss B. R, R e g ,  B.Sc. 
Technical Officer-Miss S. E. Correll. 

Soil ~~icrobiolog~j Section- 
Research Officer-Miss M. P. Thomas, B.Sc. (on 

leave). 
Research OfEcer-J. R. IIarris, B.Sc. 

At fIobart- 
Rcsearch Officer (soil surveys)-E. D. Nichols, B.Sc., 

B.Agr.Sc. 
At l'erth- 

Research Officer (soil surveys)-R. Smith, BiSc. 
(Agric.). 

At Canberra- 
Research Officer (soil surveys)-R. G. Downes, 

M.Agr.Sc. 
At Brisbane- 

Senior Research Officer-G. D. TIubble, B.Agr.Sc. 
At Deniliquin- 

Research Officer (soil surveys)-B. E .  Butler, BJSC. 
(Agric.). 

Rubber Investigations- 
Research Officer-1%. E. Shapter. 

8. Irrigation Xettlemcnt Problems. 
At Irrigation Research Station, Crrifith- 

OAicer-in-OZarge-E. S. West, B.Sc., M.S. 
Senior Research Officer (chemist)-N. G. Cassidy, 

M.Sc. 
Senior Research Officer (plant physiology)-R. F. 

Williams, M.Sc. 
Research Officer (irrigation) - 0. Perkman, 

B.Sc.Agr. 
Research Officer (drainage) - V. J. Wagner, 

B.Agr.Sc. 
~ e s e a ~ h  Officer (vegetable agronomy) - K. 

Spencer, R.Sc.Agr. 
Resea~ch Officer (weeds)-L. F. Myers, B.Agr.Sc. 
Research Officer (horticulture)-H. J. Frith, 

B.Sc.Agr. 
Research Ogcer (plant physiology)-0. T. Bates, 

B.Sc.Xgr. 
Research Officer-E. L. Grcacen, B. Sc.Agr. (absent 

on studentship). 
Senior Technical Officer (orchard superintendent) 

-B. H. Martin, H.D.A. 
Technical Officer (photography)-Miss Z. Lasscock. 
Librarian-Miss M. Russell. 

Seconded to New South T'Bales Department of Agricul- 
ture- 

Senior Research Officer-R. R. Pennefather, 
B.Agr.Sc. 

Senior Research Officer-D. V. Walters, M.Ag.Sc. 
Research Officer-A. F. Gurnett Smith, B.Agr.,Sc., 

Q.D.D. 
Research Officer-Mrs. Joan Tully, B.Sc., Ph.D. 

At Commontuenlth Research Station, Merbein- 
Officer-in-Charge-A. V. Lyon, M.Agr.Sc. 
Principal Research O3cer-E. C. Orton, B.Sc. 
Research Officer-J. G. Baldwin, B.Agr.Sc., B.SC. 
Research Officer-G. V. F. Clewett, B.E. 
Research Officer-W. J. Webster, B.Sc. 
Research 'Officer-A. J. Antcliff, B.Sc. 
Research Officer-M. R. Sauer, B.Ag.Sc. 
Research Officer-S. F. Bridley, B.Agr.Sc. 
Research Officer-R. C. Woodham, B.Bgr.Sc. 
Technical Oficer-J. E. Giles. 
District OEcer (Nyah-Woorinen)-R. C .  Polking- 

horne (part-time). 
District Officer (TVakoo1)-R. Jackson (part-time). 
District Officer (Renmark)-J. V. Seekamp (part- 

time). 



9. Division of Forest Products. 
(Head-quarters : 69 Yarra Bank-road, South 

Melbourne.) 
Administration- 

Chief-S. A. Clarke, B.E. 
Assistant to Chief-C. 8. Elliot, B.Sc. 
Assistant to Chief-H. E. Dadswell, D.Sc. 
Librarian-Miss M. I. Hulme. 
Clerk-J. Bourne. 
Clerk-A. D. Rampling. 
Records Clerk-Q. K. J ohnson. 
Senior Technical Ozcer-L. Santer, Dip.Eng. 

I Wood Structure Section- 
Senior Principal Research Officer-in-Charge-H. E. 

Dadswell, D.Sc. 
Research Oficer-H. D. Inale, B.For.Sc. 
Research Officer-Mia M.-Ik.. Chattaway, B.A., 

B.Sc., D.Phil. 
Research Officer-G. L. Amos, Me,!%. 
Research Officer-I. J. W. Bissett, B.Sc. 
Research Officer-A. B. Wardrop, M.Sc. (abroad). 
Technical OfEcer-C. S. Lee, B.Agr.Sc. 
Technical Officer-Miss F. V. Griffin. 

Photography- 
Technical Officer-E. S. Smith. 
Technical Officer-Miss A. M. Lightfoot. 
Technical Officer-W. C. Hastie. 

Wood Chemis t ry  Section- 
Senior Principal Research Officer-in-Charge- 

W. E. Cohen, D.Sc. 
Senior Research Officer-D. E. Bland, M.\Slc. 
Rezearch Officer-D. H. Foster, M.Sc. 
Research Officer-C. M. Stewart, B.Sc. 

i Besearch Officer-A. J. Watson, A.M.T.C. 
Research Officer-Miss C. M. Emery, B. 1Sk. 
Technical Officer-A. (3. Charles. 
Technical Officer-W. E. Hillis, B.Sc., 

A.G.Inst.Tech. 
Technical Of5cer-G. Ho, B.Agr.Sc. 
Technical Officer-Miss J. Meade. 
Technical Officer-Miss G. Sohwerin, B.8. 

T i m b e r  Physics  h'ection- 
Senior Research Officer-in-Charge-R. S. T. 

Kingston, B.Sc., B.E. 
Research Officer-L. N. Clarke, B.Eng.18~. 
llesearch Officer-G. A. Forster, B.Sc. 
Technical Officer-I. G. Scott, F.M.T.C. 
Technical Officer-A. Ack Ring, A.S.M.B. 
Technical Officer-N. C. Edwards. 
Technical Officer-L. D. Armstrong. 

Tiwtber Jlechanics Section- 
SenIor Research Officer-in-Charge-K. L. Cooper, 

M.A., B.O,c. (abroad). 
Rescarch Offioer (acting-in-charge)-N. H. Elwt ,  

B.Sc. 
Research Officer-J. D. Boyd, B.C.E. 
Research Officer-C. E. Dixon, M.Sc. 
Research Officer-R. G. Pearson, B.C.E. 
Technical Officer-J. J. Mack. 

T i m b e r  Seasoning Section- 
Senior Research Ofiicer-in-Charge-G. W. Wright, 

B.E, 
Research Officer-J. W. Gottstein, B.Sc. 
Research Officer-C. Q. Lansell, B.Eng.8~. 
Research Officer-E. L. EllTood, B.Sc. (For.). 
Technical Officer-H. D. Roberts. 
Technical Officer-L. J. Brennan. 
Technical Officer-G. S. Campbell. 

T i m b e r  Preservation Section- 
(Senior Research Officer-in-Charge-N. Tamblyn, 

N.Sc.(Agric.). 
Research Officer-R. W. Bond, B.Sc. 
Research Officer-E. W. B. Da Costa, M.Agr.Sc. 

Research Oflicer-G. W. Tack, B.Agr.Stc. 
Research Officer-C. N. Christen~en, B.Sc. 
Technical O5cer-J. Beesley, B.,Sc.(For.), Dip. 

For. 
Technical Officer-A. Rosel. 
Technical Officer-N. Robinson. 
Technical Officer-T. A. McLelland, Dip.App.Chem. 

(on leave). 
Veneer and Gluing Section- 

Senior Rcsearch Officer-in-Charge-A. Gordon, 
B.Sc. (seconded). 

Research Officer (Acting-in-Charge) - H .  Gt. 
Higgins, B.Sc. 

Research Oflicer-A. W. Rudlrin, B.Sc. 
Research Officer-K. F. Ploniley, B.Sc.Agr. 
Technical OlEecr-C. Koch, B.S.(For.). 
Technical Officer-J. F. Hayes, B.Sc. 

Utilization, Section- 
Principal Research Officer-in-Charge-R. F. 

Turnbull, B.E. 
Research Officer-A. E. Head, B.Sc. 
Research Officer-C. H. Hebblethwaite, Dip.For. 
Technical Officer-R. G. Skewes, Dip.E.E., 

Dip. Mech.Eng. 
Maintenance Section- 

Technical Officer-S. G. McNeil. 

10. Divis ion of Food Preservation and Transport .  
(Head-quarters: at  State Abattoir, Homebush Bay; 

Postal Address : Private Bag, Homebush P.O.) 
Administrat ion and Genera?-- 

Chief-J. R. Vickery, hl.Sc., Ph.D. 
Divisional Secretary-R. B. Withers, M.Sc., 

Dip.Ed. 
Librarian-Miss B. Johnston, B.Sc. 
Maintenance Engineer-T. L. Swan. 

Ph?y.sics Section- 
Principal Research Officer-E. W. Hicks, B.A., 

n.sc. 
Research Officer-M. C. Taylor, M.Sc. 
Research Oficer-G. M. Rostos, Dipl. Ing. 
Technical Officer-M. B. Smith, A.S.A.S.M. 
Technlcal Oi-Iicer-J. Mellor (on leave). 

Micro biology Section- 
Senior Research Officer-W. J. Scott, B.Agr.Sc. 
Research Officer-M. R. J. Ealton, B.Sc.Agr. 
Research Officer-W. G. Murrell, B.Sc.Agr. 
TechEical Officer-P. R. Maguirc. 
Technical Officer-D. F. Ohye, Dip.Ind.Chem. 

General Chemistry  Group- 
Senior Resenrch Officer-F. E. Huelin. B.Sc., Ph.D. 
Research Officer-11. A. ~ c ~ e n z i e , '  M . S ~  (on 

leave). 
Rcsearch Officer-Mrs. A. R. Thompson, B.Sc. 
Twhnical Officer-R. A. Gallop, A.S.T.C. 
Technical Officer-F. S. Shenstone, A.S.T.C. 

Fruit  Storage S e c t i o n v  
Principal Research Officer-R. N. Robertson, B.Sc., 

Ph.D. 
Research Officer-E. G. Hall, B.Sc.Agr. 
Research Oficer-J. F. Turner, M.Sc. 
Research Officer-Miss M. Willrins, B.Sc. 

Canning and E'ruit Products  Section- 
Senior Research Officer-L. J. Lynch, B.Agr.8~. 
Senior Research Officer-W. A. Fmpey, B.V.Sc. 
Research Officer-J. F. ICefford, M.Sc. 
Re~earch Officer-R. S. Rlitchell, hl.Sc.Agr. 
Resexrch Oficer-V. M. Lewis, B.Sc.Agr. (on leap-). 
Research Officer-B. Q. Chandler, B.Sc. 
Technical Officer-P.C.O. Thompson, A.S.T.C. 
Technical Officer-G. F. Greethead, A.S.T.C. 
Technical Officer-R. Allaa 
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Dried Foods Section- 13. Division of Metrology. 
Senior officer-Miss T. M. (Headquarters : National Standards Laboratory at  

M.Sc., D.Phil. University of Sydney.) 
Senior Research Officer-A. Howard, M.Sc. 
Research Officer-IX. S. McEee, B.A., D.Phil. Chief-N. A. Esserman, 13.8~. 
Research CfIicer-,4. R. Prater, B.Sc.Agr. Technical Secretary-N. 11. Winters, B.E. 
Resaarch Oficer-D. RfcG. McBean, B.Sc. Senior Research Officer-P. M. Gilet, B.Sc., B.E. 
Research Officer-J. Shipman, B.Sc.Agr. Senior Research Officer-G. A. Bell, B.Sc. 

Research Officer-C. P. Bruce, M.Sc. 
Meat Investigations (a t  Brisbane Abattoir)- Research Officer-13. J. Ritter, Dr.rer.nat.-math. Senior Research OHlccr-A. H. Riddle, A.B., M.S. Research OEcer-J, A .  Macinante, B.E. 

Technical Oflicer-11. J. E. Prebble, Dip.Ind.Chem. Research otficer-R. ~ ~ ~ ~ i ~ ,  A.S.T.C. 
Technical Officer-B. A. MacDonald, Dip.Ind.Chem. Officer-E. E. Adderleg, B.Sc. 

At Australia Jiozise, London- Research Officer-W. A. F. Cunninghame, B.E. 
iSenior Re-cearch Officer-N. E. Holmes, B.E.E., Research Oflicer-JIiss M. C. Dive, B.s~. 

M.Mech.E. (seconded). Research Oficer-Miss M. G. I. Pearce, M.Sc. 
Research Officer-Mrs. P. M. Aitchison, B.Sc. 

11. Division of Fisheries. Rescarcl~ Officer-Miss P. M. Yclland. 
(Head-quarters : Cronulla, New South Wales.) Research Officer-R. J. 'I:llis, B.E. 

A t  EIelrd-quarters- Research Officer-J. Waldersee, B.Sc. 
Chid-H. Thompson, M.A., D.Sc. Research Officer-Miss 11. M. Douglas, B.Sc. 
Tec!!nicai Secretary--Mrs. L. M. Willings, B.A. Rcsearch Officer-Mrs. C. M. Knight, B.SC. 
Senior Research Officer (bacteriologist)-E. J. ~fficer-A. J. Carmi~hael. 

Ferguson Wood, B.A., M.Sc. Technical Officer-I). IT. Fox. 
Senior Research Officer (biologist)-A. G. Nicholls, officer-w- A.S-T.C. 

B.Sc., Ph.D. Technical OAicer-0. Pain. 
Hesearch Officer (chemist and hydrologist)-D. J. officer--E. L. A.S-T-C- 

Rochford, B.Sc. 
Research Officer (bio1ogist)lJ. A. Tubb, M.Sc. 

(seconded). 14. Division of Electrotechnology. 
Research Officer (biologist)--1. S. R. Munro, 3I.s~. (Head-quarters : National Standards Laboratory at  
Research Officer (biologist)-W. S. Fairbridge, University of Sydney.) 

M.Sc. Chief-D. M. Myers, C.Sc., D.Sc.Eng. (abroad). 
Research Officer (ichthyologist)-A. A. Hapson, dCting c h i e f s .  J. - ~ ~ h ~ ~ ~ ,  Y . s~ .  

bl.Sc. Technical Secretary-L. G. Dobbie, M.E. (abroad). 
Research Officer (biologist)-J. S. Hynd, B.Sc. Technical Secretary (acting)-R. C. Richardson, B.E. 
Research Officer (al~ologist)-Mrs. Jones> M.So. Senior Research Ofieer-W, K. Clothier, B.Sc., M.$. 
Research Officer ( ~ ~ ~ ~ ~ ~ ~ ~ ~ g ~ ~ ~ ) - ~ ~ ~ ~  P. Eott, Senior Research (Jfheer-W. R. Biunden, B,Sc., B.6. 

B.Sc. Senior Research Oflicer-A. M. Thompson, B.Sc. 
Technical Officer (laboratory)-A. Proctor. Senior Research Oficer-lt. J. Mcakins, B.Sc., Ph.D., 
Gear Officer-A. Temple. D.I.C. (seconded from Division of Industrial 
Clerk-T. A. Lewis. Chemistry). 

At  Melbourne- Research OISicer-B. V. Hamon, B.Sc., B.E. 
Principal Research Officer-S. Fowler. Research Officer-D. J. Cole, B.E.E. 
Research Officer (biologist)--%I. Blackburn, &I.Sc- Research Officer-D. L. ITollway, B.E.E., M.Eng.Sc. 

At  Perth- Research Officer-L. Medina, Dipl.Ing. 
Senior Principal Research Officer (officer-in-charge) Research Officer-R. K. Oliver, B.E. 

-G. W. Rayner, M.Sc. Research Officer-J. S. Dryden, M.Sc. (abroad). 
Senior Research Officer (biologist)-D. L. Serventy, Itesearch Officer-G. J. A. Cassid~,  B.E.E. 

B.Sc., Ph.D. Research Officer-H. W. Stokes, B.Ec. 
Research Officer (biologist)-J. M. Thomson, M.Sc. Technical Officer-R. W. Archer. 
Research Officer (chemist and hydrologist)-R. S. Technical Officer-F. C. Brown, A.S.T.C. (abroad). 

Spencer, B.Sc. Technical Officer-R. J. Keith, A.S.T.C. 
Technical Officer-K. Sheard. Technical Officer-H. Bairnsfather. 
Technical Officer (sea-going)-B. Shipway. Technical Officer-E. Cowcher, A.S.T.C. 
Clerk-W. B. Gibson. Technical Officer-J. S. O'Rourke, A.S.T.C. 

At  Hobart- Technical Officer-Miss J. Mulley, A.S.T.C. 
Research Officer (biologist)-A. 316. Olsen, M.Sc. Technical Officer-H- A- Smith. 

Technical Officer-R. L. Gregory. 
12. Australian National Standards Laboratory.* 

Clerical- 
Chief Clerk-R. F. Williams. 
Accountant-W. J. Gillespie, A.F.I.A., A.C.I.S. 

Drawing Ofice- 
Chief Draughtsman-C. Williamson. 

Cibrary- 
Librarian-Miss M. Barnard, B.A. 
Librarian-Miss B. V. Mortlock, B.A. 
Librarian-Miss M. McEeehnie, B.A. 
Assistant Librarian-Miss E. Andrews, B.A. 
Assistant Librarian-Miss J. M. Cook. 

WorF~shops- 
Works Supervisor-J. Hanna. 
The services shown hereunder are common to the Divisions of 

Metrology, Hllectrotechnology and Physics, Loused ia the Laboratory. 

15. Division of Physics. 
(Head-quarters: National Standards Laboratory a t  

University of Sydney.) 
A dministrafion- 

Chief-G. H. Briggs, D.Sc., Ph.D. 
Technical Secretary-D. S. Woodward. 

Heat- 
Senior Research Officer-A. F. A. Harper, M.Sc. 
Research Officer-W. R. a. Eemp, B.Sc. 
Research Officer-R. G. Wylie, M.Sc. 
Research Officer-W. A. Caw, B.Sc. 
Research Officer-Miss R. Scott, B.Sc. 
Technical Officer-J. H. Bestford, B.Sc. 
Technical Officer-J. K. Braithwaite, A.M.T.C. 
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Light- Aerodynamics Section- 
Senior Research Officer-R. G. Giovanelli, M.Sc. Senior Research Officer-J. R. Green, D.Phil., B.E. 
Research Officer-W. H. Steel, B.A., B.Sc. Senior Research Officer-3'. W. David, Dipl.Ing. 
Research Officer-J. W. Pearce, BSC.  Research Officer-R. W. Cumming, B.E. 
Research Officer-K, A. B. Wright, B.Sc. Research Officer-J. F. M. Scholes, B.Eng,Sc., B.E. 
Research Officer-G. H. Godfrey, MA., B.Sc. (part- Research Officer-J. B. Willis, M.Sc. 

time). Research Officer-A. F. Pillow, 13.8. (abroad). 
Research Officer-H. F. Pollard, M.Sc. (part-time). Research Officer-J. M. Evans, B.E. 
Technical Oficer-V. R. Schaefer. Research Officer-E. R. Johnson, M.Sc. 

Solar Physics- Research Officer-R. A. Wallis. 
Senior Research Officer-R. G. Giovanelli, M.Sc. Research Officer-J. IF. Strachan, B.A., B.Sc. 

Research Officer-J. R. Baxter, B.E., B.Sc. 
Wool Besearch- 

Research Officer-Mrs. E. B. Makinson, B.A. 
Eesearch OEcer-J. A. Barker, B.A., B.Sc. 
Research Officer-H. C. Levey, B.Sc. (part-time j. 

Electrical Standards- Technical Oficer-L. T. Watson. 
Research Officer-Miss R. Scott, B.Sc. Technical Officer-V. J. Smith. 

Technical Services- Technical Oflicer-A. 3'. W. Langford. 
Technical Officer-J. E. Thompson. Technical Officer-J. D. Belot. 

OfJicers Abroad- Engines and Fuels Section- 
Research Officer-E. R. Mercer, B.Sc. Principal Research Officer-M. W. Woods, D.Phil., 
Research Officer-W. I. B. Smith, B.Sc. B.E., B.Sc. 
Research Officer-J. K. Mackenzie, B.A., B.Sc. Senior Research Officer-T. S. Eeeble, B.E., B.Sc. 

Senior Research OfScer - W. B. Kennedy, 
16. Division of Aeronautics. B.Mech.E. 

(Head-quarters : Lorimer-street, Fishermen's Bend7 Research Officer-F. G. Blight, B.Sc., B.E. 
Melbourne ; Postal Address : Box 4331, G - p . 0 ~  Research OEcer- J. C. Wisdom, B.;gech.E. 
Melbourne.) Research Officer - R. E. Pavia, M.Eng.Sc., 

Administration- B.31ech.E. 
Chief-L. P. Coombes, D.F.C., B.Sc.(Eng.). Research Officer-R. A. Wright, B.Mech.E. 
Divisional Secretary-F. M. McDonough, B.C.E. Research Officer-R. V. Pavia, B.Mech.E. 
Clerk-V. H. Leonard. Research Officer-D. B. Leason, Ph.D., B.Sc. 

Structures and Materials Section- Research Officer-R. L. Brooh, B.Sc.Eng. 
Senior Principal Besearch Officer-H. A. Wills, Research Officer-A. L. Deans, B.Mech.E. 

B.E. Research OfEcer-A. E. Billington, B.Sc. 
Senior Research Officer-F. S. Shaw, B.E. (abroad). Research Officer-W. Ho~vard, B.E.(Aero.). 
Research Officer-TV. W. Johnstone, M.E. Research Officer-D. G. Stewart, B.Mech.E. 

I Research Officer-J. Solvey, B.Sc., B.Ae.E. Technical Officer-D. Pescod. 
Research Officer-F. H. Hooke, B.Sc., B.E. Technical Oficer-S. Heath. 
Research Officer-R. C. T. Smith, M.A., D.Phil., Technical Officer-11. J. F. Gerrand. 

B.Sc. Technical Officer-L. J. Berry. 
Research Officer-F. W. Hooton, B.Sc., B.E. Technical Officer-M. L. Atkin. 
Research Officer-J. P. 0. Silberstein, B.A. Instrzcmelzts Section- 

(abroad). Senior Research 0fficer-A. A. Townsend, M.&. 
Research Officer-Miss E. 8. Mann, B.A. (abroad). (abroad). 
Research Officer-A. 0. Payne, B.E:Sc. Research OEcer-R. M. Nelson, B.Sc. 
Research Officer-R. W. Trail]-Nash, B-E. (abroad). Research Officer-B. E. srnirc. 7?.1<., 1 3 . ~ ~ .  
Research Officer-N. B. Joyce, B.E. Research Officer-I{. C. 13. Bravington, B.Sc. 
Research Officer-Miss D. A. Lemaire, B.Mech.E. Senior Tecllnical OEcer--Z. Merfield. 
Research Officer-M. S. Paterson, B.Sc.E. (abroad). ~ ~ ~ h ~ i ~ ~ l  of iCer-~.  N. A. clowes. 
Research Officer-L. H. Mitchell, B.8c.E. 
Research Officer-W. Freiberger, B.A. Applied Research Section- 
Research Officer-J. R. M. Radok, B.A. Senior Research Officer-B. McA. Foster, B.C.E., 
Technical Officer-N. E. Richards. D.I.C. 

Technical Officer-J. H. Straw. Workshops- 
Technical Oflicer-C. M. Bailey. Workshops Supervisor-D. W. Eaton. 
Technical Officer-G. W. Wycherley. Drawing Oficer- 
Technical Officer-C. A. Patching. Sectional Draughtsman--J. M. Morgan. 
Technical Officer-J. Y. Mann. 
Technical Officer-B. B. Capon, B.Sc.(Eng.). 

Photography- 

Metallurgy Seciion- Technical Officer-Miss E. F. Lightfoot. 

Senior Research Officer-J. B. Dance, B.Met.E. Library- 
(abroad). Librarian (half-time)-Miss B. M. Brown, B.Sc. 

Senior Research Officer-P. F. Thompson. 
Research Officer-A. R. Edwards, B.Met.E. 
Research Officer-H. L. Wain, 13.Met.E. 17. Division of Industria2 Chemistry. 
Research Officer-II. T. Greenaway, B.Met.E. 
Research Officer-C. J. Osborn, B.Met.E. (Head-quarters: Lorimer-street, Fishermen's Bend, 
Research Officer-J. E. T. Lilmley. Melbourne; Postal Address: Box 4331, G.P.O., 
Research Officer-N. A. McKinnon, M.Sc. Melbourne.) 

Research Officer-F. G. Lewis, BSC.  Administration- 
Research Officer-N. F. Demsnap, B.Met.E. Chief-I. W. Wark, Ph.D., D.Sc. (abroad). 
Research OAicer-Mrs. M. E. McQuillan, M.A. Divisional Secretary-L. Lewis, B.Met.E. (acting 
Technical Officer-K. R.  Hanna. Chief). 
Technical OfIicer-L. M. Bland. Assistant Secretary-A. E. Scott, M.Sc. (acting 
Technical Officer-S. T. M. Johnstone. Secretary). 
Technical Officer-F. D. Rowe. Clerk-R. C. McVilley, A.C.I.S., A.F.I.A. 



Minerals Utilization Section- 
Senior Principal Research Officer-R. Q. Thomae, 

B.Sc. 
Senior Research Oificer-A. Walkley, B.A., B.Sc., 

Ph.D. 
Sen;or Research Officer-A. W. Wylie, B.Sc., P L D .  
Research Ofiiccr-P. Dixon, M.Sc. 
Research Officer-T. R. Scott, M.Sc., B.Ed. 
Research Officer-F. R. IIartley, M.Sc. 
Research Officer-I?. K. McTaggart, M.Sc. (abroad). 
Research Oficer-It. C. Croft, B.Sc. 
Reeenrch Officer-A. D. Wadsley, M.Sc. 
Research Officer-I. Kraitzcr. 
Research Oflicer-E. S. Pilkington, A.S.T.C. 
Research Officer-T. A. O'Donnell, M.Sc. 
Research Officer-I. E. Newnham, M.Sc. 
Technical Oflicer-H. K. Skewes. 

Cement and Ceramics Section- 
Principal Research Officer-A. R. Alderman, Ph.D., 

D.Sc. (abroad). 
Senior Research Officer-W. 0. Williamson, B.Sc., 

Ph.D. 
Research Officer-H. E. Vivian, B.Agr.Sc. 
Research Oficer-S. M. Erisbane, B.A., B.Sc. 
Research Officer-R. H. Jones, B.Sc. 
Research Officer-E. R. Segnit, M.Sc. (abroad). 
Research Officer-11. R. Samson, M.Sc. 
Research Officer-A. J. Gaskin, M.Sc. (part-time). 
Research Oseer-C. E. S. Davis, B.Sc. (Hons.). 
Technical Officer-IPlss B. E. Terrell, B.Sc. 
Technical Oficer-J. II. TVegmouth, B.Sc. 
Technical Officer-J. Coutts, A.M.T.C. 

Foundry Sands Sectio- 
Research Officer-11. A. Stephens, B.Sc.(Hons.). 
Technical Officer-G. V. Cullen, Dipl.Met., Dipl.- 

Chem. Eng. 

Physical Chemistry Section- - 
Research Ofiicer-W. E. Ewers, M.Sc. 
Research Officer-I<. F. Lorking, M.Sc. 
Besearch Officer-W. W. Mansfield, B.Sc. (Hons.). 
Technical Officer-L. F. Evans, A.S.M.B. 
Technical Officer-J. A. Corbett. 
Technical Oflicer-13. F. A. Hergt, A.M.T.C. 

Chemcial Physics Section- 
Principal liesearch Officer-A. L. G. Rees, M.Sc., 

Ph.D. 
Research Officer-A. TValsh, M.Sc. 
Research Officer-A. McL. Mathieson, B.Sc. Ph.D. 
Research Oficer-J. L. Farrant, M.Sc. 
Research Officer-M. S. Walker, B.E. 
Reyearch Officer-J. M. Cowley, M.Sc. (abroad). 
Research Oiiicer-G. R. Hercus, M.Sc. 
Research Officer-A. I-Iodge, B.Sc.(Hons.). 
Research Officer-J. P. Shelton, M.Sc., A.B.S.X. 
Research Officcr--4. G. Pulford, B.Sc. 
Senior Technical Officer-W. G. Jones. 
Technical Officer-6. F. Box. 
Technical Officer-F. B. Williams. 
Draughtsman-C. R. Johnstone. 

Organic Xecfion- 
Senior Principal Research Officer-H. H. Hatt, 

B.Sc., P~.D.^ 
Senior Research Officer-J. S. Fitz~erald.  M.Sc., - 

Ph.D. 
Senior Reeearch Officer-J. R. Price, M.Sc., D.Phil. 
Research Officer-15. E. Winfield, M.Sc., Ph.D. 
Rcscarch Officer-R. E. Murray, B.Sc.(EIons.). 
Research Officer-N. C. Hancox, M.Sc. 
Research Officer-R. G. Curtis, M.Sc., D.I.C. 
Research Officer-R. J. L. Martin, M.Sc. (abroad). 
Research Officer-D. J. Clark, M.Sc. 
Research Officer-L. K. Dalton, D.S.T.C. 
Research Officer-W. D. Crow, M.Sc. 

Research Officer-R. B. Bradbury, B.Agr.Sc., 
D.B.S.M. 

Research Ofiicer-P. Strasser, M.Sc. 
Technical Oflicer-TV. J. Troyahn, B.Sc. 

Biochemistry Section- 
Principal Research Officer-F. G. Lennox, D.Sc. 
Resezrch Oificer-W. J. Ellis, A.S.T.C. 
Xesearch Officer-H. Lindley, 13.9.) Ph.D. 
Research Officer-W. G. Cremther, M.Sc. 
Reeearch Officer-J. 31. Gilleapie, M.Sc. 
Research Officer-Miss M. E. Maxwell, M.Sc. 
Research Oflicer-D. H. Simmonds, M.tSc. 

Chemical Engineering Section-- 
Senior Research Olticer-D. R. Zeidler, M.Sc. 
Itesearch Officer-I. Brown, B.Sc.(Hons.). 
Research OAicer-R. W. Urie, B.S.c. (abroad). 
Research Officer-J. F. Pearse, B.Sc.(Hons.) 

(abroad). 
Research Officer-B. W. Wilson, M.Sc. 
Research Officer-D. E. Weiss, B.Sc. 
Technical Officer-A. E~vald, B.Sc. 
Technical Officer-J. L. Clay, A.M.T.C. (seconded). 
Technical Officer-D. H. Trethewey, A.M.T.C. 
Technical Officer-L. R. Bull, Dip.Mech.Eng. 
Technical Officer-I(. A. Ophel. 
Draughtsman-C. Simpson. 
Draughtsman-J. Hession. 

At  University of Western Aztstralia- 
Rescarch Officer (Alunite investigations)-D. F. A. 

Koch, B.Sc. (Hons.). 
At Canberra, Division of Economic Entomology- 

Research Officer-R. H. Hackman, M.Sc. (seconded). 
At  Sydney,  Division of I;l'lectrotechnology- 

Senior Research Officer-R. J. Meakins, B.Sc., Ph.D. 
(seconded). 

At School of Mines, Adelaide- 
Research Officer (ceramic investigations)-H. 

Ellerton. 
Research Officer (uranium investigations)--J. 

Hayton, B.Sc. 
At University of Sydney,  Department of Chemical 

Engineering- 
Research Officer-M. L. Newman, B.Sc. 

Library- 
Librarian (half time)-Miss B. M. Brown, B.Sc. 

Photography- 
Technical Officer-F. D. Lugton. 

18. Division of Radiophysics. 
(Read-quarters : a t  University of Sydney.) 

Chief-E. G. Bowen, O.B.E., M.Sc., Ph.D. 
Technical Secretary-A. J. Higgs, B.Sc. 
Research- 

Principal Research Officer-J, L. Pawsey, M.Sc., 
Ph.D. 

Solar Noise- 
Principal Research Officer-J. H. Piddington, M.Sc., 

B.E., Ph.D. 
Senior Research Mcer-L. L. McCready, B.Sc., 

B.E. 
Senior Research Officer-W. N. Christiansen, M.So. 
Research Officer-H. C. Minnett, B.Sc., B.E. 
Research Officer-Miss R. Payne-Scott, M.Sc. 
Research Officer-S. F. Smerd, B.Sc. 
Research Officer-D. E. Yabsley, B.Sc., B.E. 
Research Officer-J. G. Bolton, B.A. 
Research Officer-E. C. Westfold, M.A., B.Sc. 
Research Officer-N. R. Labrum, B.Sc. 
R e ~ e ~ r c h  Officer-J. P. Wild, B.A. 
Technical Officer-J. V. Rindman. 
Technical Officer-K. R. McAlister, A.S.T.C. 



Technical Officer-G. J. Stanley, A.S.T.C. 
Technical Ofiicer-J. D. Murray. 
Technical Officer-A. G. Little. 
Technical Officer-Miss M. C. Clarke, A.S.T.C. 

Extra-Terrestrial Echoes- 
Research Officer--17. J .  Icerr, M.Sc. 
Research Officer-C. A. Shain, B.Sc. 
Research Officer-R. S. Styles, B.Sc., B.B. 
Research Officer-A. 13. Thomas, B.A. 
Technical Officer-C. ,S. Higgins. 

1 onosphere- 
Technical Officer-0. C. Turner. 

' lrtific Eal Aa in  Formation- 
SeLor Research Offieel.-E. B. Kraus, Ph.D. 
Srnior Research Officer-P. Squires, M.A. 
Iiescarch Officer-E. J. Smith, M.B.E., B.Sc. (Eng,) 
Research Officer-Miss B. Lippmann, B.Sc. 
Technical Officer-Ii. J. IEeff ernan. 
Technical Officer-8. A. Pett. 

ZCadar il~cteorology- 
Research Officer-H. N. Edwartles, B.Sc., B.E. 
Technical Officer-P. T. Hedges, A.S.T.C. 

Mathe~r~atical  Physics- 
Senior Resea.l.ch Offieer-T. Yearccy, 13.8~. 
Research Officer-Miss M. A. Adamson, B.S., 

Dip.Ed. 
Research Officer-Miss H. Taylor, B.S., DipEd.  

Plectronic G'onzpziting- 
Senior Research Officer-M. Beard, B.Sa., B.E. 
Resparcl: Oflicer-M. I). Ryan, ILSc., B.E. 
Technical Officer-F. G. Tonking, A.S.T.C. 

Test  Room- 
Research Officer-G. A. Day. 
Technical Officer-B. Nestor. 

Vacuum Physics- 
Technical Officer-F. C. James. 
Tech~iical Officer-R. Lorimer. 

Development- 
Senior Research Officer-V. D. Burgmann, B.Sc., 

B.E. 
Radar Burvey- 

Research Officer-J. Warner, B.Sc., B.E. 
Technical Officer-D. C. Dunn. 
Technical Officer-R. C. Baker. 
Technical Officer-S. E. Eealey. 

Civil Aviation- 
Research Officer-J. G. Downes, B.So. 
Research Officer-E. B. Mulholland, B.Sc., B.E. 
Technical Officer-G. A. Wells, A.8.T.C. 
Technical Officer-F. W. Campbell. 
Technical Officer-K. Sheridan. 
Technical Officer-R. E. Oldfield, A.S.T.C. 
Technical Officer-J. Algie. 

Telemetering- 
Research Officer-B. F. C. Cooper, B.Sc., B.E. 
Research Officer-11. L. Humphries, B.Sc., B.E. 
Technical Officer--L. F. Clague. 
Technical Officer-N. S. Thorndike. 

Radio Control- 
Senior Technical OfficerdG. T. Miles. 
Technical Officer-C. F. Attwood. 

T r a f i c  Studies- 
Research Officer-R. B. Coulson, B.Se., B.E. 
Technical Officer-'I!. D. Newnham. 
Technical Officer-K. A. Davidson. 

Engineering Services- 
Assistant Technlcal Secretary-J. P. Eagles. 
Chief Draughtsman-F. C. Carter. 
W o r h  Supervisor-H. Byers. 

Publications- 
Research Officer-Miss M. Walkom, B.A. 
p . 6 2 7 8 . 4  

Oficers Abroad- 
Research Officer-Miss J. M. Freeman, M.&. 
Research Officer-R. N. Bracewell, B.Sc., B.E. 
Research Officer-J. S. Gooden, B.Sc. 
Research Officer-T. R. Kaiser, M.Sc. 
Research Officer-F. Gardner, B.Sc., B.E. 

19. DIVISION OF TRIBOPHYSICS. 
(Head-quarters : at University of Melbonrne.) 

Chief-S. He Bastow, D.S.O., B.Sc., Ph.D. 
Principal liesearch Officer-W. Boas, D.Ing., M.,sc. 
Research Officer-T. V. Krok, B.E. 
Research Officer-M. F. R. Mulcahy, M.Sc., A.G.Inst. 

Tech. (abroad). 
Research Officer--4. J. W. Moore, B.Sc., Ph.D. 
Research Officer-E. R. Greenhill, M.Sc., Ph.D. 
liesearch Officer-R. G. Vines, M.Sc. (abroad). 
Research Officer-D. Michell, B.E.E. 
Research Officer-M. E. Hargreaves, B.Met.E. 

(abroad). 
Research Officcr-E. R. Ballantyne, B.iSc. 
Research Officer-L. M. Clarebrough, B.Met.E., 

M.Eng.Sc. 
Research Officer-A. J. Davis, B.Eng. 
Research Officer-Miss M. J. Newing, B.Sc. (abroad). 
Research Officer-J. F. Nicholas, B.Sc. 
Research Officer-G. J. Ogilvie, B.Met.E., 3f.Eng.S~. 
Research Officer-J. V. Sanders, B.Sc. (Hons.), 

(abroad). 
Research Officer-J. A. ~Spink, B.Sc. 
Research Officer-G. W. West, B.E.E. 
Technical Officer-R. A. Coyle. 
Technical Officer-H. F. Eggington, A.S.T.C. 
Technical Officer-F. H. 1Iay. 
Technical Officer-D. S. Kemsley, F.M.T.C. 
Technical Officer-R. G. Shenvood, A.M.T.C. 
Part-time  officer-Mis E.  M. Bennett, B.Sc. 
Part-time Officer-P. J. Fensham, 13.S~. 
Part-time Officer-W. R. Plo\ver, B.Sc. 

20. Building Materials Research.* 
(Head-quarters : Graham-road, Highett, Victoria.) 
'4 dministration- 

Officer-in-Charge-I. Langlands, B.E.E., M.Mech.E. 
Technical Secretary-W. F. Evans, B.Sc. 

Tn,formation and Library- 
Senior Research Officer-J. R. Barned, B.Sc. 
Research Officer-R. C. McTaggart, B.Sc. 
Research Officer-Mrs. C. M. Petrie, M.A., Ph.D. 

(part-time). 
Librarian-Miss S. A. Hammill. 

Mechanical and Physical Test ing Laboratory- 
Research Officer-P. H.  Sulzberger, B.Sc. 
Research Officer--4. J. Wilkins, B. E. 
Research Officer-R. E. Halley, B.Sc.(Hons.). 
Technical Officer-I. McLachlan. 

Concrete 1nvestigatio.r~~- 
Principal Research Officer-A. R. Alderman, D.Sc., 

P1i.D. (part-time). 
Research Officer-W. H. Taylor, M.C.E. 
Research Officer-G. M. Bruere, M..Sc. 

Masonr?j Investigations- 
Senior Research Officer-J. S. Hosking, M.Sc., Ph.D. 
Research Officer-H. V. Hueber, Dr.Phi1. 
Research Officer-D. J. David, B.Sc.(Hons.). 

Surfacing illateriuls Investigafions- 
Senior Research Officer-E. H. Waters, M.Sc. 
Research Officer-J. E. Bright, B.Sc. 
Research Officer-J. M. Hutson, M.A., B.Sc. 

* Building Rcscarch Section as from 1st  July, 1948. 



Building Boards and In,s?~tat&~ Materials-- 
Itwearch Officer-R. W .  Muncey, B.E.E. 
Research Officer-1'. E. l-iands, B.Sc.(Honu.) 
Researell Officer-T. S. Holden, B.Sc. 
Technical Oflicer-A. W. Wilson. 
Technical Officer-J. J. Russell. 

Organic Idaterials Investigations- 
lic.;earch Officer-13. M. Holmes, M.Sc. 
Research 0ffice~-J. J. Greenlands, B.Sc.(App.) 

(Hons.). 
Technical Officer-V. Chew, B.Sc. 

Ilmu~ing Ofice- 
Draughtsman-G. T. Stephens. 
1)raughtsman-D. G. Howson. 

21. Flus Research. 
(Head-quul.ters : Graham Road, Highett, Victoria). 
Officer-in-Charge-W. L. Greenhill, M.E. 
Senior Kcscarch Officer-&figs J. F. Couchman, B.Sc. 
Research Officer-G. W. Lanigan, K S c .  
licscarcll Officer-A. 31. Xunro, SI.L4.(Oxon.) 
Rc~earch Officer-W. Shepherd, B.Sc., B.Agr.Sc. 
Technical Officer-M. Tisdall. 
Llraughtsman-D. K. Haslam. 
Librr rian-Miss D. Norman. 

22. Dairy Research Section. 
(Head-quarters : Lorirner-street, Fishermen's Bend, 

Melbourne). 
Office-in-Charge-G. Loftus Hills, B.Agr.Sc. 
Senior Research Officer-B. G. Pont, M.Sc.Agr. 
Research Officer-J. Conochie, B.Sc.(Agr.) . 
Iiesearch Officer-A. J. Lawrence, B.Sc. 
Research Office-D. A. Forss, M.Sc. 

23. Section of Mathematical Statistics. 
(Head-quarters : at University of Adelaide). 

At Sectional Bead-quarters- 
Officer-in-Charge-E. A. Cornish, M.Sc., B.Agr.Sc. 
l?esearch OiScer-X. Birtmistle, B.Sc. 
llesearch Officer-G. G. Coote, B.A., B.Se. 
Research Officer-L. Mohr, B.Sc., A.S.T.C. 
Research Officer-R. D. Munro, B.Sc. 
Research Officer-Miss P. M. Ohl~son, B.Sc. 
Research Officer-N. S. Stenhouse, I3.Sc. 

At Division of Animal Health and Production, 
Sydney- 

Research Officer-Miss H. A. Newton Turner, 
B.Arch. 

Research Officer-G. E. Ferris, B.Sc. 
Research Officer-Miss E. F. Foster, B.Sc. 

At Division of Forest Products, Jlelbourne- 
Research Officer-E. J. Williamg B.Com. 
Research Officer-R. T. Leslie, B.A.(IIons.), B.Sc. 

At Di~qisions of Plant Industry and Economic 
E?tiomology, Canberra- 

Senior Research Oificer-G. A .  McIntyre, B Sc., 
Dip-Ed. (abroad). 

Research O&cer-11. T. James, B.Sc. (Hons.). 

1 24. Radio Research. 
(Head-quarters: c/o Slectr L a l  Engineering Depart- 

ment, University of Sydney). 
,4 t Sydney- 

Principal Research Ofiiict r---G. EI. Xunro, M.Sc. 
Research Officer-J. IIarvep, B.Sc. 
Research Officer-L. Heisler, B.Sc. 

At Jlount Xtromlo, Canberra- 
Senior Principal Research Officer-D. F. Martyn, 

D.Sc., Ph.D. 
Technical Officer-R. 0. Errey. 

25. Section of Physical Metallurgy. 
(Head-quarters : at University of Xelbou~ne). 

Officer-in-Charge (honorary)-Professor J. N. 
Green\irood, D.Sc., M.3Iet.E. 

Senior Research Officer-D. '8. Davison, B.Sc., Ph.D. 
H ~ s e a ~ c h  Officer-H. W. Wormer, M.Sc. 
Research Officer-A. D. lIcQuillan, B.Sc. 
Iiesearch Office-R. C. Gifkins, B.Sc. 

26. Ore-dressing Investigations. 
At Un,ir.ersity of illelbourne- 

Officer-in-Charge-H. H. Dunkin, B.Met.E. (part- 
time). 

Senior Research Officer-E. S. Blasliett, B.E. 
Re~earch Officcr-S. B. Hudson. 
Technical Officer-F. D. Drews. 

At dchool of ~llines, Xalgoorlie, Western Australia- 
Officer-in-Charge-R. A. I-Iobson, B.Sc. (part-time). 

27. Other Investigations. 
Jf ineragraphic Int!estiya tions- 

Senior Principal Research Officer-F. L. Stillwell, 
D.Sc. 

Senior Research Officer-A. B. Edwards, D.Sc., 
Ph.D. 

Rescarch Officer-G. Baker, M.Sc. 
Meteorological Physics Research- 

Officer-in-Charge-C. 11. I3. Priestley, M.A. 
Scnior Kesearch Oficer-W. C. Swinbank, B.So. 
Senior Research Officer-E. L. Deacon, B.Sc. 
Research Officer-R. W. James, M.Sc. 
Technical Officer-I. S. Groodin, Dip. Mat. 

Tracer Elements- 
Senior Research Officer-T. H. Oddie, D.Sc. 

Atomic Physics- 
Research Officer-W. B. Lasich, M.Sc. 
Research Officer-J. R. Preficott, B.Sc.(Hons.). 

Textile Technology- 
Principal Research Officer-E. J. Drake. 
Senior Research Officer-31. R. Freney, B.Sc. 
Senior Research Officer-A. R. M. Lipson, B.Sc. 
Technical Officer-Miss M. F. Chambers. 

Oenological Resenrch- 
Research Officer-J. C. M. Fornachon, M.Sc., 

B.Ag.Sc. 

5. PUBLICATIONS. 
The following papers hare been published during the 

vear :- 

1. Dioisio~~ of I'lant Industry. 
,\nderson, A. J. (194S).-Molybden~in and other 

fertilizers in pasture dcvelopmerlt on the Southern 
Tabklnrlilq of New South Wales. J. Aust. Inst. 
Agric. Sci. 14: 28-32. 

.llitlerson, A. J., arid Spencer, D. (1948).--Lime in 
relation to clover ilodulation on the Southern 
Tablelands of New South Wales. Ibid. 14:  39-41. 

,lngell, EI. R. (1947).-Influence of fertilizers on take- 
all of wheat. J. Coun. Sci. Industr. Res. Aust. 
20:  372-8. 

Bald, J. G. (1947).-Treatment of cut potato setts 
with zinc oxide. 1. Condition of setts, growth and 
yield. Ihid. 20: 87-104, 

Bald, J. G. (1947).-The treatment of cut potato setts 
wit11 zinc o d e .  2. Infection of strms alld tubers 
with Iil~izoctonia and scab. Ibid. 20 : 190-206. 

Bald, J. G., Norris, D. O., and EIelson, G. A. H. 
(194G).-Transmission of potato virus diseases. 
5. Alphid populations, resistance and tolerance of 
potato varieties to leaf roll. Coun. Sci. Industr. 
Ltej. ,lust., liull. Xo. 196. 



Christian, C. S. (1947).-North Australia Regional 
Surrey, 1946, Katherine-Darwin Area. (lttoneo, 
Melbourne 1-150.) 

Davies, J. G. (1946).-Grazing management: con- 
tinuous and rotational grazhg by Merino sheep. 
3. Il'Fcte on ptlctux management. Coun. Sci. 
Industr. Res. Aust., Bull. No. 201. 

Dickson, B. T. (1947).--Two decades. J. Aust. Inst. 
dgric. Sci. 13: 1-8. 

Ilickson, B. T. (1947).-United Nations Food and 
Agriculture Organization. Ibid. 13 : 19-27. 

Donald, C. If. (1947) .-" Pasture* and Pasture Re- 
search ", pp. 1-117. (University of Sydney.) 

Greenharn, C .  Q, (1946).-Studies on chemical weed- 
killers ni th  spec:al reference to skeleton weed 
( Chondilla ju~zcea L.) . 5. Preliminary trials 
with hormone-like weed-killers. J. Coun. Sci. 
I n d l l ~ t ~ .  Res. flust. 19 : 341-6. 

Greenham, C. G. (1947).-Value of reference spray 
solutions in investigations with weed-killers. 
J. dust. I T L A ~ .  Agvic. Scl. 13: 142-3. 

Hutton, E. 111. (1947).-Behistance in the potato to 
the spotted wilt virm. Ibid. 13: 190-2. 

Hutton, E. M., and Wark, D. C. (1947).-Tomato big 
bud Ibid. 13: 188-90. 

Hutton, E. &I., Mills, M., and Giles, J. E. (1947).- 
Fusarium wilt of tomato in Australia. 
Pt .  2. Inheritance of field immunity to Fusarium 
wilt in the tomato (Lycopersicon esculcntum). 
J. Coun. r9ci. lndustr. RFS. Ausf. 20: 468-74. 

Ripps, E. IE. (1947).-Calcium/manganese ratio in 
relation to the growth of lucerne at Ganberra, 
A.C.T. Ibid. 20: 176-89. 

McTntyre, G. A. (19 $6) .-Grazing management : con- 
tinuous and rotatio~lal grazing by Merino sheep. 
iiIjpaidix: The measurement of paqture yield 
under grazing. Coun. Sci. Indudr.  Res. Aust., 
Ctull. NO. 201. 

MiIes, J. F. (1947).-Paatoral and agricultural grow- 
ing season in rior.tli-rastern Au~tralia.  J. Aust. 
Inst. Agric. Sci. 13 : 41-9. 

Moore, R. 11. (1947).--Preliminary investigations with 
plant gsoeth-regulating substances as herbicides. 
Coun, Sci. Industr. Res. Aust., Div. Plant Ind. 
Rep. No. 1. 

Moore, R. M. (1947).-The possibilities of plant 
growth-regulating substances as herbicides in Aus- 
tralia. J. Aust. Inst. Agric. Sci. 13: 54-8. 

Moore, R. M., Barr:e, N., and Kipps, E. H. (1946).- 
Grazing r,i:.l:agcment: continuous and rotational 
grazing by Merino sheep. 1. A study of the pro- 
duction of a sown pasture in the Australian 
Capital Territory under three systems of grazing 
managemc;lt. Coun. Sci. Indusbr. Res. Aust., 
Bull. No. 201. 

Norris, D. 0. (1946) .--Strain complex and symptom 
variability of tomato spotted wiIt virus. Coun. 
Sci. Industr. Res. Aust., Bull. No. 202. 

Prunster, R. W., and Butler, U. E. (1948).-Assess- 
ment of Wak,,o! Irrigation District soils for irri- 
gation. Regional Pastoral Laboratory, Deniliquin. 
Local Report No. 1. 

Roe, R. (1947).-Preliminary survey of the natural 
pa:tures of the New Zngland District of New 
South Wales and a general discussion of their 
problems. Coun. Sci. Industr. Res. Bust., Bull. 
No. 210. 

Rossiter, R. C. (1947).--Studies on perennial veldt 
grass (Ehrharta calycina Sm.). Coun. Sci. 
Industr. Res. Aust., Brll. No. 227. 

Rossiter, R. C. (1947).-Effect of potassium on the 
growth of subterran~an clover and other pasture 
plants on Crawley sand. 2. Field plot experi- 
ments. J. Coun. Sci. Industr. Res. Aust. 20: 
389-401. 

Rossiter, II. C., and Kipps, E. H. (1947).--The effect 
of 11ota4urn on tlle growth of sxbterrancan c!ovei 
and other pasture plants on Crawley sand. 1. Pot 
culture exper in~e~~ts .  Ibid. 20 : 379-88. 

Zlosuitcr, R. C., Curnov~, D. H., and Underwood, E. J. 
(1943).--The eEcct of cobalt sulphate on thc 
cobitit content of subterranean clover at three 
stages of growth. J. /lust. I:&. ilgric. Sci. 14.  
9-14. 

Wark, L). C. (1946).-A method of selection withir 
a variety of cabbage. Ibid. 12 : 150-2. 

White, N. H. (l947).-The etiology of take-all d' lsease 
of wheat, 4. The eiTect of a~gronomic practices 
on the incidence and severity of take-all. J. Coun 
Sci. Industr. Ecs. Allst. 20: 82-6. 

White, N. H. (1947).-Etiology of take-all disease of 
wheat. 3. Factors concerned wit11 the develop- 
ment of take-all symptoms in wheat. Ibid. 20: 
66-81. 

2, Division of Economic Entomology. 
Carne, P. B. (1948).-Experiments in the use of 

DDT against the pasture cockchafer, Aphodius 
howitti Elope. J .  C'oun. Sci. Industr. Res. Aust. 
21: 1-6. 

Clark, L. R. (1947).--An ecological study of the 
Au,-tralian Plague Locust (Ck orto;cetes te~mini- 
fern Tlralk.) in the Eogan-Macquarie Outback 
Area. W.S.\V. Coun. Sci. Indnstr. Res. Ailst 
Bull.' No. 226, 71 pp. 

? 

Clark, L. R. (~~il .?).-~co!og~cal observations on the 
§mall pldgue ~ r a s s h o ~ f e r ?  Austroicetes cruciafa 
(Sausa), in the Trangie district, crlLtral western 
New South Wales. Coun. Sci. Intlnstr. Res. 
Aust., Bull. No. 228, 26 pp. 

Gay, 17. J. (1947).-Studies on the control of wheat 
insects !q dust. 2. Fu~t l i e r  tests of ~ a r i o u s  
mineral d o ~ t s  for the control of grain pests. 
Coun. Sci. Industr. Res. Anst., l3uil. No. 225. 
pp. 21-8. 

Gay, E. J. (1947).--Studies on the control of wheat .., ." 
insccts by dust. 3. TI:- use of dust barriers for 
the control of grain insects. Ibid., pp. 99-32. 

Gay,. F. J. (1947).-Studies on the contrc.l of wheat 
:nsect.j b ~ -  dust. 4. The use of DDT- and 666- 
impregnaied dusts for the control of g a i n  pests. 
Ibid., pp. 33-8. 

Gay, F. J., Xatcliffe, F. N., and McCulloch, R. X7. 
(1947).-Studies on the control of wheat insects 
by dust. 1. Field tests of various mineral dust. 
a p i n s t  grain weevils. Ibid., pp. 7-20. 

Greaves, T. (1947).-The control of silverfish and the 
Garman cockroach. J. Coun. Sci. Industr. Rcs. 
Aust. 20 : 425-33. 

Helson, G. A. E. (1947).-The use of insecticidal 
aerosols on agricultural crops. J. Aust. Inst. 
Agric. Sci. 13 : 38-40. 

Eerr, R. W. (1948).-The effect of starvation on the 
susceptibility of houseflies to pyrethrum sprrrys. 
Ausf. J. Sci. Res. F 1: 76-92. 

McCulloch, R. n'., and Waterhouse, D. F. (1947).- 
Laboratory and field tests of rnoLcquito repe1lent.c. 
Coun. 8ci. Industr. Res. Aust., Bull. No. 213, 
28 PP. 

Norris, E. R. (1948).-Seasonal severity of the attack 
of the red-legged earth mite (Ealof?/dczis destruc- 
tor) on subterranean clover. J. Coun. Sci. 
IndusCr. Res. Atcst. 21 : 7-15. 

Powning, R. F. (1947).-The sub-surface atmcsphere 
of wheat infested with Rhizopertha dominica E'. 
Ibid. 20 : 475-82. 

Va t~r .ho l l s~ ,  TI. F. (1047).-An exanlination of the 
Feet- grad^ method for. the eval11nt:nn of honse- 
IroJd flWy sprays. Coiln. Sci. Industr.. Ibs. *\list. 
Bull. 216, 2-1 pp. 



Waterhoase, I). I?. (1947).-The relative importance 
of lire sheep ant1 of carrion as breeding grol.~ndr 
for rhc Anstrtlliai~ sheep blowfly, Lucilin cuprina. 
Coun. Sci. Industr. Res. Aust., Bull. No. 217, 
31 PP. 

WaterEou~c, D. F. (1947).-Studies of the physiology 
and toxicology of blo~vflies. 12. The toxicity of 
DDT as a contact alld htomach poison for larvae 
of Lucilia cuprina. Coun. Sci. Industr. Res. 
Aust., Bull. No. 218, pp. 7-18. 

Waterhouse, D. F. (1947).-Studies of the physiology 
and toxicology of blowflies. 13. Insevtary tests 
of repellents for the Australian sheep blowfly, 
L~ucilia cuprina. Ibid. pp. 19-30. 

Waterhouse, D. F. (1947).-Spray tests against adult 
mosquitoes. 1. Laboratory spray tests with 
culicjne (Culex fatiqans) adults. Coun. Sci. 
Industr. Ites. Aust., Bull. No. 219, pp. 9-27. 

Waterhouse, D. F, (1948).--The effect of colour on the 
numbers of houseflies resting on painted surfaces. 
Azisl. J. Sci. Res, B 1 : 65-75. 

Waterhouse, D. F., and Atherton, D. 0. (1987).-Spray 
teqts againqt adult mosquitoes. 2. Spray tests 
with anophcline (dnophcles pu~zctulatus farauti) 
adults. Coun. Sci. Industr. Res. Aust., Bull. No. 
219, pp. 29-40. 

Wilson, F. (1946).-Interaction of insect infestation, 
temperature, and moisture content in  bulk-depot 
wheat. Coun. Sci. Industr. Res. Aust.. Bull. No. 
209, 31 pp. 

Wilson. F.. and Gay. F. J. (1946).-The fumigation 
of'wheat in bai'stacks. ' ~ o u n .  Sci. ~ndust;  Rea. 
Aust., Bull. N:. 207, 24 pp. 

Wilson, F., and Mills, A. T. (1946).-Surface fumiga- 
tion of illsect infestations in bulk wheat depots. 
Coun. Sci. Industr. Res. Aubt., Bull. No. 208, 
31 PP. 

3. Division of An$maZ Health and Production. 
Austin, C. R. (1947).-The metabolism of thiamin in 

the sheep. Aust. J. Exp. Bio2. Med. Sci. 
25 : 147-55. 

Austin, C. R., Whitten, W. K., Franklin, M. C., and 
Reid, R. L. (1947).-The effect of hexoestrol on 
the food intake of sheep. Ibid. 25 : 343-6. 

Dick, A. T., and Bingley, J. B. (1947).-The deter- 
m i n a t i ~ n  of molybdenum in plant and animal 
tissues. Ibid. 25 : 193-202. 

Cfo~don, H. AlcL. (1948).-The epidemiology of 
parasitic diseases, with special reference to studies 
with nfmatode parasites of sheep. Aust. Vet. J. 
24:  17-44. 

Graham, N. P. 1T. (1947).-Some recent improve- 
ments in  sheep dips. Yearbook Inst. Insp. Stock, 
N.S.W. 1947, pp. 102-5. 

Johnstone, I. L. (1948).-The growth and development 
of the penis in sheep: Their possible relationship 
to posthitis. dust. Vel. J. 24: 86-8. 

*IllcQuillen, M. T., *Trikojus, V. hf., Campbell, A. D., 
and Turner, A. W. (194S).-The prolonged 
administration of thyroxine to ca~vs, with par- 
ticular reference to the effects on thyroid function 
and on pituitary thyrotrophic hormone. Brit. J. 
Exp. Path. 29: 93-106. 

Munch-Petersen, E., and Christie, R. (1947).-On 
the effect of the interaction of staphyloccal B 
tosill and Group-B streptococcal substance on red 
blood corpuscles and its use as a test for the 
identification of Streptococcus agalactiae. J. 
Path. Bact. 59 : 367-71. 

Kodmell, A. W. (i947).-Observations on various 
factors influencing the viability of Br. abortus 
strain 19 vaccine. Aust. Vet. J .  24: 133-43. 

* Biochemistry School, University of BIelbourne. 

Stewart, D. F. (1948).-A preliminary note on a corn- 
p!einent-fixation test to detect circulating anti- 
bodies in sheep infested with Haemonchzcs con- 
torfzrs and l'~ic7~ostrong,yZz~s spp. Ibid. 24: 112-3. 

Whitten, 17. I<. (Inl7).-Antigonadotrophic action of 
hlnnan saliva in vivo. Atrst. J .  Sci. 10.: 49-50. 

'CVhittel~, 'IT. K. (19-&7).-Ensymic inactivation of 
rn:trc-scriim gonadotrophin. Ibid. 10 : 83-4. 

Whitten, TV. K. (1948).-Inactivation of gonadotro- 
phin. 1. Inactivation of serum gonadotrophin b.7 
influenza vir~is and a receptor-dcstr~ying enzyme 
of T'ihtio clzolcrae. Aust. J .  X(i. Tics. I3 1 : 271-7. 

4. Division of Biochemistry and General Nufrition. 
Gray, F. V. (194i).-The absorption of volatile fatty 

acids from the rumen. J .  Ezp. Biol. 24: 1. 
Oitay, F. V. (1947).--The analgjis of mixtures of 

volatile fatty ncids. Ibid. 24: 11. 
Gray, F. Ti. (1947).-The digesticjn of cellulose by 

sheep. 'I'lle extent of cellulose digcition at  suc- 
cesqive levels of the alimeatary tract. Tbid. 24: 
15. 

Lee, H. J., and Moule, G. R. (1947).-Copper defi- 
ciency afl'ecting sheep in Queensland. Aust. Vet. 
J. 23 : 303. 

Lugg, J. W. H., and Weller, R. A. (1948).-Partial 
arnino acid compositions of some plant-leaf protein 
preparations : the arginine, histidine, and lysine 
contents. RiocBem. J. 42: 408. 

Lugg, J. W. H., and Weller, R. A. (1948).-Protein in 
senescent leaves of Trifolium subterraneunz: 
partial amino acid composition. Ibid. 42: 412. 

Marston, H, H. (1948).-Bnergy transactions in the 
sheep. I. The basal heat production and heat 
increment. Aust. J. Sci. Res. B. 1: 93. 

Marston, H. R., and Lee, H. J. (1948).-The effects of 
copper deficiency and of chronic overdosage witb 
(copper on Border-Leicester and Merino sheep. 
J. Agric. Sci. 38 : 229. 

Marston, EL. R., Lee, H. J., and McDonald, I. W. 
(1948).-Cobalt and copper in the nutrition of 
sheep. I. Ibid. 38 : 216. 

Marston, H. R., Lee, H. J., and McDonald, I. W. 
(1948).-Cobalt and copper in the nutrition of 
sheep. 11. Ibid. 38: 222. 

Pilgrim, A. F. (1948).-Production of methane and 
hydrogen by the sheep. Aust. J. Sci. Res. B 1: 
do,, 

1dV. 
Quinlan-Watson, T. A. F., and Dewey, D. W. 

(1948).-Estimation of cytochrome c oxidase in  
arlinial tissues. Ibid. 1 : 139. 

Riceman, D. S. (1948).--Nineral deficiency in plants 
on the soils of the Ninety-Mile Plain in Ecouth 
Australia. 2. Effect of zinc, copper, and phosphate 
'on subterranean clover and lucerne grown on 
Laffer Sand near Keith. Coun. Sci. Industr. Res. 
Aust., Bull. No. 234. 

5. Div'ision of Soils. 
Clarke, G. B. (1948).-Effect of mechanical composi- 

tion and nitrogen content on water stable aggrega- 
tion of several soils. J. Coun. Sci. Industr. Res. 
Aust. 21 : 51. 

Clarke, G. B., and Marshall, T. J. (1947).-The 
influence of cultivation on soil structure. Ibid. 
20: 162. 

C+urr, C. G. (1948).-An electrolyte resistance thermo- 
meter for measurement of soil temperature. Ibid. 
20: 502. 

Marshall, T. J. (1947).-Mechanical composition of 
soil in relation to field descriptions of texture. 
Coun. Sci. Industr. Res. Aust., Bull. No. 224. 

Oertel, A. C. (1947).-A note on background correc- 
tion i n  spectrochemical analysis. J. Coun. Sca. 
Indfustr. Bes. Aust. 20: 157. 
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Oertel, A. C"., and Stace, H. C. T. (1946).-Errors in Wardrop, A. B., and Dadswell, H. E. (1948).-~ature 
spectrochemical (flame) analysis. J. Soc. Chem. of reaction wood. 1. Structure and  ropert ties of 

Ind. 65 : 350. tension wood fibres. Aust. J. Sci. Res. B 1 (1) : 
Smith, R. (1948).-A relationship between soils and 1-15. 

topography in south-western Australia. J. Aust. Wardrop, A. B., and Preston, R. D. (1947).-Organiza- 

I r~st .  Agric. Sci. 14 : 15. tion of the cell walls of tracheids and wood fibres. 
Stace. H. 0. T. (1947).--Flame excitation methods Nature 160: 911-6. 

for quantitative spectrochemicsal analysis. Aust. Wright, (3. W. (1947).-Sawmill studies in Qictloria 

Chem. Inst. J. 14: 144. and Queensland. 1. Azcst. Timber J. 13 (6) : 369, 

Stephens, C. G. (1947) .-Functional synthesis in 371, 373, 375, 377, 379. 2. Ibid. 13 (7) : 441-2, 
pedogenesis. Trans. Roy. Soc. S.Aust. 71 (2)  : 168. 445, 447, 473, 478. 

Taylor, J. E. (1947).-Review Eighth Report Rural 
Reconstruction Commission. J. Aust. Inst. Agric. 7- Division of Food Preservation a d  Trans~or t .  

Sci. 13 :34. Dwyer, F. P., a ~ d  McKenzie, 13. A. (1947).-The 
oxidation potentials of the tris 1,lO-phenanthroline 
and tris 2,2'-dipyridyl ferrous ions. J. Roy. SOC. 

6. Division of Forest Products. N.S. TV. 81 : 93. 
Amos, G. L., and Stewart, C. M. (1948).-Note on the Dwyer, F. P., and McKenzie, H. A. (1947).-A note 

turgidity of differentiating wood elements in on the instability constant of the tris 2,2'-dipyridyl 
Eucalyptus regnans F. v. M. Aust. J. Sci. 10 (5) : ferrous ion. ~Ibid. 81 : 97. 
146. Hall, E. G. (19$8).-The cool storage of pears. Agric. 

Bland, D, E., Hansen, E. A., Stewart, C. M., and Gaz. N.S.W. 59: 77. 
Watson, A. J. (1947).-Extraction of lignin from Huelin, F. E. (l947).-The determination ,of ascor~bic 
Eucalyptus regnans F. v. 11. J, Coun. Sci. Indust'r. acid. Bust. Chem. Inst. J. 14:  498. 
Res. Aust. 20: 553-63 Lewis, V. M., and McKenzie, H. A. (1947).-The 

Boas, I. H. (1947).-"lCommercial Timbers of AUS- amperometric determination of dissolved oxygen 
tralia," pp.344, 20 pls. Bibl. Coun. Sci. Industr. in orange juice. Anal. Chem. 19 : 643. 
Res. Aust. (Copies obtainable from Tait Book McEcnzie, H. A. (1947).-The determination of tin 
C'o. Pty. Ltd., 349 Collins-street, Melbourne. Price coating weights on tinplate. J. Soc. Chem. Ind. 
12s. 6d., postage 8d.) 66: 312. 

Cohen, W. E. (1947).-Pulp and paper in  Japan. McKenzie, H. A. (1948).-The colorimetric deter- 
A d .  Pblp Paper Incl. Tech. ..l.ss. Proc. 1: 49-62. ~nination of iron in canned foods with 1,lO-phenan- 

Dadswell, H. E. (1947).--Some forest products notes throline. J. Roy. Xoc. N.S.W. 81 : 147. 
from the 1947 Empire Forestry Conference. Aust. Robertson, R. N., and Wilkins, M. J. (1948).-Studies 
Forestry 11 : 20-33. in the metabolism of plant cells. 7. The quantita- 

Dadswell, H. E., Eckersley, A. M., Griffin, F. Q., and tive relation between salt accumulation and salt 
Ingle, H. D. (1947);-Extension of the card sort- respiration. Aust. J. Xci. Res. B 1: 17. 
ing method to war-time problems in timber identi- Robertson, R. N., and Wilkins, M. J. (1948).-Quanti- 

fication. J. Coun. Sci. Industr. Res. Aust. 20: tative relation between salt accumulation and salt 

321-37. respiration in  plant cells. Nature 161: 101. 
Dixon, C. E. (1948).-Packaging economy results from 8. Division of Fisheries. 

laboratory tests. Mfrg. Ngmt. (Melb.) 2 (8) : 
261-2. Blackburn, M., and Olsen, A. M. (1947).-Recent 

I-Iiggins, H. G., and Griffin, F. Q. (1947).-Nature of 
progress with pelagic fishing in Tasmanian waters. 
J. Coun. Sci. Industr. Res. A~rst. 20: 434-44. 

the plastic deformation in wood a t  elevated tern- Cleland, W. (1g47).-Studies on the economic 
peratures. J. Coun. Sci. I d u s t r .  Res. Aust. 20: 
361-71. 

biology of the sand whiting (Xillago ciliata C. & 
V.). Proc. Linn. Soc. N.X.W. 72: 215-28. 

Kingston, S. T. (1947).-Qariation 'of tensile Cleland, K. W. (1947).--Some observations on the 
strength and modulus of elasticity of hoop pine cytology of oogenesis in the Sydney rock oyster 
veneer with the direction of the grain. Ibid. 20: (Ostrea commercialis I. & R.). Ibid. 72: 159-82. 
338-44. Rumphrey, G. (1948).-The effect of narcotics on the 

Kingston, R. S. T. (1947).-Variation of maximum endogenous respiration and succinate oxidation in 
crushing strength, maximum tensile strength and oyster muscle. J. Jfar.  Biol. ,4ss. U.X. 27 : 502-12. 
modulus of elasticity of hoop pine (Araucarin May, V. (1948).-The algal genus Gracila~ia in Aus- 
cunninghamii Ait.) plywood with moisture aon- tralia. Coun. Sci. Industr. Res. Aust., Bull. No. 
tent. Ibid. 20: 538-52. 235. 

Kloot, N. H. (1947).-Tests on small clear specimens Rochford, D. J. (1947).-The preparation and use of 
of North Queensland kauri (Agathis palmerstoni Harvey's reduced strychnine reagent in oceano- 
F. v. M.) Ibid. 20: 345-60. graphical chemistry. Coun. Sci. Industr. Res. 

Rudkin, A. W. (1947).-Simple method of testing glue Rust., Bull. No. 220. 
lines in tension. Ibid. 20: 527-36. Serventy, I). L. (1948).-Allothunnus falai a new 

Rudkin, A. W. (1947).-Recent developments in  genus and species of tuna from New Zealand. Rec. 
Cant. Mus. 5 (3) : 131-5. 

adhesives. Build. Comtr. 23 (1150) : 5. Sheard, I(. (1927).-Plankton of the Australian- 
Santer, L. (1948).-Comparator gauge for internal Antarctic quadrant. Pt.  1. Net-plankton voli~me 

measurement. Commonw. Engr. 35 (11) : 435. detenni~lation. B.A.N.Z. Antarctic Exped. Reps. 
Tamblyn, N. (1 948) .-Deterioration of timber. Causes (Ser. B) Vol. 6 ,  No. 1. 

and remedies. Qld. Build. Yearb. 2 :  145, 147. TI~omson, J. M. (1947).-The Chaetognatha of south- 
Wardrop, A. B., and Dadsm~ell, H. E. (1947).-Contri- eastern Australia. Coun. Sci. Industr. Res. Aust., 

butions to the study of the cell wall. 4. Nature of Bull. No. 222. 
intercellular adhesion in  delignified tissue. 5. 
Occurrence, structure, and properties of certain 9. Division of Metrology. 
cell wall deformations. Coun. Sci. Industr. Res. Greenham, C. G. (1947).-Some new types of slip 
-lust., Bull. No. 221. gauges. Engineering 164 : 436, 462-3. 



10. Division of Elecfrofechnology. 
Dryden, J. S., and Meakins, X. J. (19iS).-Treatment 

of glass and steatite ceramic v i th  quaternary 
ammonium compounds for the improvement of 
electrival insulation rcsictance. Nature 161 : 23-4. 

Love, A. W. (1948).-The hehnviour of :i diode noise 
generator at  ultra high frequencies. J. Inst. 
Engrs. Aust. 20 : 33-42. 

11. Division of Physics. 
Giovanelli, R. G. (1917).--A nev method for the 

measurement of the mean diameter of fibres in 
a bundle. J .  Sci. Instmlm. 24.: 314. 

Giovanelli, B. G. (1918).-The emission of enhanced 
micro\i~ave solar radiation. -Vat?rre 161 : 133. 

Godfrey, G. I-I. (1948).--Diffraction of light from 
sources of finite dimerlsions. Aust. J. Sci. Res. 
A 1: 1. 

Makinson, E. R. (1947).-The kinetic friction of 
wool. J. Text. Inst. 38 : T-332. 

12. Division of Aeronautics. 
Dance, J. R., and Rowe, F. D. (1948).-Transmission 

of cracks from chromium plate to underlying 
metal. Ilretal Proor. 53: 537-8. 

Deu~snap, N. F. ( ~ i t h  Wood, W. A.) (1948).-Internal 
stresscs in metals. Nafure 161 : 682. 

Edwards, A. R., and Lewis, P. G. (1948).-Izod, tensile 
and hsrdenability tests on some aircraft s t e ~ l s  of 
Australian manilfacture. Sera. Res. Rep. AC.2-38. 

E ~ a n j ,  .T. %I. (1947).-Stability derivatires. Wind 
tunnel interference on the lateral derivatives I,, 
1, and Z,, with particular reference to I,. Aust. 
Coun. .A~ro. Rep. ACA-33. 

Rvans, J. M., and Fink, P. T. (1947).-Stability 
derivatireq. Determination of & by free oscilla- 
tions. Aust. Coun. Aero. Rep. ACA-34. 

Evans, J. M., and Fink, P. T. (1947).-Stability 
derivatives. Determination of L, by free rolling. 
Aust. Colin. Aero. Rep. ACA-35. 

Foster, B. McA. (1948).-Spraying the orchard by 
aerodynamic means. Fruit TiVorld 49 : 539. 

Greenaway, 11. T. (1947).-The surface tension and 
density of lead-antimony and cadmium-antimony 
nlloys. J. Inst. Met. 74: 133-48. 

Eceble, T. S., and Wallis, R. A. (1947).-Automotive 
engine cooling systems. J.  Instn. Auto. Aero. 
En,grs. 7 (6) : 92. 

Love, E. R., and Silberstein, J. P. 0. (assisted by 
Rarlok. J. R. M.) (1947).-Vibration of stationary 
and rotating propellers. Aust. Coun. Aero. Rep. 
A (211-36. 

McEinnon, N. A. (1948).-Symposium on recent 
advances in physical metallurgy. Par t  I. Dilato- 
metry. Aust. Eng., pp. 60-9 (March). 

Radol~, J. R. %I., Silberstein, J. P. O., and Wills, 
H. A.  (1945).--A new theory for the strength of 
wooden box beams. Aero. Res. Rep. ACA-40. 

Townsend, A. A. (1047).--Mea>urements in the tur- 
hillent wake of a cylinder. Proc. Roy. Xoc. A 190: 
551-61. 

Townsend, A. A. (1947).-The measurement of double 
and triple correlation derivatives in siotropic tur- 
bulence. Proc. Camb. Phil. Xoc. 43: 560-70. 

Wills, H. A. (l947).-The strength of ~vooden box 
beams. Paper presented at  A.N.Z.A.A.S. Con- 
ference, 1947. 

Wisdom, J. C., and Brooks, R. L. (1947).-Observa- 
tions of the lubricat'ng oil film between piqton 
ring and cylinder of a running engine. Aust, 
Coun. Aero. Rep. AW-37. 

13. Division of Industrial Chemistry. 
Alderman, A. R., Gnskin, A. J., Jones, R. H., and 

Vivian, H. E. (1947).-Studies in cement- 
aggregate reaction. Par t  1. Australian aggre- 
gates and cements. Coun. Sc. Industr. Ites. 
ilust., Ri111. No. 229. 

Bowman, R. P., Fitzgerald, J. S., and Jensen, Florence 
(1947).-The water absorption of phenol-formal- 
d e h ~ d e  resin mouldings. J. Coun. Sci. Industr. 
Res. Aust. 20: 503. 

Bradbury, R. B., Rancox, N.C., and Hatt, H.  H. 
(1947).-The reaction between acctone and 
ammonia : The formation of ~ ~ r i m i d i n e  com- 
ponnds analogous to the aldoxanes of Spath. 
J.  Chem. Xoc. 1947: 1394. 

Brown, T., Symons, E. F., and Wilson, B. W. (1947).- 
Fnrfnral: A pilot plant investigation of its pro- 
duct;or: from Au~tral ian raw materials. J .  Coun. 
,qci. InJliqtr. Res. .4~1st. 20: 225. 

Cowley, J. M. (1928).-Electron diffraction by fatty 
acid layers on metal surfaces. Trans. Faraday 
soc.  44: 60. 

Cowley, J. M., and Scott, T. R. (1947).-The nature 
of precipitated sodium fluoaluminates. J. Amer. 
Chcm. Xoc. 69: 2596. 

Cowley, J. M., and Scott, T. R. (1948).-Basic fluo- 
rides of aluminium. Ibid. 70: 105. 

Cowley, J. M., and Symonds, J. L. (1948).-Electron 
diffraction and rectification from silicon and 
pyrite cnrfaces. Trans. Farada?y Sot. 44: 53. 

Cowley, J. II., and Walkley, A. (1948).-Reaction 
between manqanous ion and manganese dioxide. 
Nafure 161 : 173. 

Curtis, R. G. Dobson, A. G., and Ratt .  R. H.. (1947). 
-The ketoniaation of higher fotty acids wlth 
some observations on the mechanism of the re- 
action. Studies of waxes. Par t  1. J. Soc. Chem. 
Ind. 66: 403. 

Dalton, L. K. (1947).-Lignocellulous residues as fillers 
for phenolir plsstics. J. Coun. Sci. Industr. Res. 
Aust. 2 0 :  272. 

Dawson, I. M., Mathieson, A. McI,., and Robertson, 
J. M. (1948).--The structure of certain poly- 
sulphides and sulphonyl sulphides. Par t  1. A 
preliminary X-ray survey. J. Chem. Soc. 1948: 
322. 

Dixon, P., and Scott, T. R. (1947).-Preparation and 
properties of synthetic cryolite. Coun. Sci. 
Industr. Res. Aust., Bull. No. 214. 

Ewers, W. E., and Bayliss, N. S. (1947).-Thermody- 
namics of some reactions involving alumina and 
anhydrous aluminium chloride. Aust. Chem. Inst. 
J .  14:  504. 

Ex-ers, W. E., Bayliss, N. S., Cole, A. R. H., and 
Joncs, N. E. (1947).-The system potassium 
sulphate, sodium sulphate, magneqium sulphate, 
r a t e r  35' C. J .  Anzcr. Chrm. i5'nc. 69: 2033. 

Gaslrin, A. J. (1947).-Studies in cement-aggregate 
reaction. VI. The effert of rarbon dioxide. 
Coun. Sci. Industr. Res. Aust., Bull. No. 229. 

Hackman, R. H. (1947).-Para-sulphonamide-benza- 1 
midoxine hydrochloride. AT&. C'hem. Inst, J .  
14: 150. 

Hartley, F. H., and Wylie, A. W. (1948).--Prepara- 
tion of rare-earth chloridcs. A7atzire 161: 2-11. 

Hatt ,  11. El., and Hillis, W. E. (1947).-The manna of 
Jlyoporum platycarpum, R. Br. as a possible com- 
mercial source of mannitol. J. Colin. Sci. Industr. 
Res. Aust. 20 : 207. 

Hill, C. G. A., Lovering, P. E., and Rees, A. L. G. 
(1947).-Electrophoretic deposition of powdered 
materials from non-aqueous surpensions. Tram.?. 
Fa~aday Soc. 43 : 407, 



Lord, M. P., Rees, A. L. G., and Wise, M. E. (194'7).- 
The short period time variation of the luminescence 
of a zinc sulphido . pho>phor under ultra-violet 
excitation. Proc. Yhjjs. Xoc. 59 : 473. 

McTaggart, F. K. (19 47) .-Mineral chIorination 
studies. 3. Chlorination of Australian beryl. 
J. Coun. Sci. Inclzlstr. Res. Azist. 20 : 564. 

McTaggart, I?. K. (1947).--Mineral chlorination 
stndies. 4. The beneficiation of Australian 
graphite by treatment with chlorine at high tem- 
peratures. Ibid. 20: 1. 

Pilkil~gton, E. S. (1948j.-Xote on the recovery of 
potassium iodate in the iodate method for deter- 
mination of thorium. Aust. Chem. Inst. b. 15: 101. 

Pilkingtou, 42. S., and Wylie, A. W. (19&7).--Pro- 
duction of rare-earth and thorium compo~ulds 
from monazite. Part. 1. J. Soc. Chem. Ind. 
66 : 387. 

Plante, E. C. (1948).--Flotation of unoxidized and 
oxidized sulphide minerals-antimonite, arseno- 
pyrite, corellite, lollingite, marcasite, orpiment, 
~vrrhotite.  and tetrahedrite. A.I.M.M.E. Tech. 
K b l .  ~ 0 . ~ 2 2 9 8 .  

Rees. A. L. G. (19471.-The calculation of ~o ten t ia l  
knergy cur;es from band spectroscopic data. 
Proc. Phys. Soc. 59 : 998. 

Hees, A. L. G. (1947).-A note on the interpretation 
of the visible absorption spectrum of bromine. 
Ibid. 59: 1008. 

Scott, T. R. (1947).-The preparation and  ropert ties 
of aluminium fluoride. Coun. Sci. Industr. lies. 
Aust., Bull. No. 230. 

Stiillberg-Stenhagen, S., Stenhagen, E., Sheppard, N., 
Sutherland, G. B. B. N., and Walsh, A. (1947).- 
Tnfra-red spcctrum and molecular structure of 
phthiorrrane. Nature 160 : 580. 

Snthrrland, K. L. (1947).-The determination of the 
.c~lrface energies of solids. Aust. (:hem. Inst. J .  
14: 268. 

Suth-rland, K. L. (1928).-The physical chemistry of 
flotation. XI. Kinetics of the flotation proct.ss. 
,J .  Phys. Colloid Chcm. 52 : 395. 

lTrie. R. IV. (1947).-Pilot plant production of rare- 
earth oxides and thorium oxalatc from monazite. 
J. Sac. Qlzern. Ind. 66: 437. 

Urie, R. W., and Wylie, A. W. (1947).-Rare-earth 
osides for glass polishing. Ibid. 66: 433. 

Vivian, H. E. (1947).-Studies in cement-aggregate 
reaction. Par t  11. The effect of alkali movement 
in hardened mortar. Par t  111. The effect of void 
space on mortar expansion. Par t  IV. The effect 
of expansion on the tensile strength of mortar. 
Par t  V. The e f f ~ r t  of void space on the ten~i le  
strength chanyes of mortar. Coun. Sci. Industr. 
Ree. Aust., Bnll. No. 229. 

Vivian. H. E. (1947).--Studim in  cement-aggregate 
r~action. Par t  VTI. The effect of storage condi- 
tions on expansion and ten~i le  strength changes of 
mortar. .f. Coz~n. Sci. Industr. Res. Aust. 20: 535. 

W~lkley,  Allan (1947).-A critical examination of a 
rapid method for determining organic carbon in 
soils. Soil Sci. 63 : 251. 

Wnlkley, Allan (1948).-A determination of the free 
energy of formation of the manpanolis ion from 
thermal data. ,T. Electrochem. Sop. 93: 6. 

lVnlr,h. A. f 1947) .-The s~rctro,rrranliic analysis of 
u;aniu&, Gt: Brit., ~ A i s t .  ~ u ~ h l ~ ,  B.D.D.A. 98. 
(H.M. Stat. Off.) 

Wilson, B. W. (1947).-The yield of furfural from 
pentogam. J. Coun. Sci. Industr. Res. Aust. 20: 
258. 

Wylie, A. W. (1947).-The determination of sulphate 
in sodivm dichromate. Analyst 72 : 250. 

\Vvlie, A. W. (1948).-Note on constitution of mona- 
zite. Nature 161 : 97. 

14. Diaision of Radiophysics. 
" il Textbook of Radar ", a composite work; written 

by the staff of the Division, was issued during the year. 
This was published by Angus and Robertson Ltd., of 
Sydney. 
Lllen, W. D., and Symonds, J. L. (1947).-Experi- 

ments in multiple gap linear acceleration of elec- 
trons. Proc. Phys. Soc. 59: 622. 

Bolton, J .  G., and Stanley, G. J. (1948).-Observations 
on the variable source of cosmic radio frequency 
radiation in  Cygnus. Aust. J. Sci. Res. A 1 : 58. 

Bolton, J. G., and Stanley, G. J. (1948).-Variable 
source of radio frequency radiation in the constel- 
lation of Cygnus. Nature 161: 312. 

Bowen, E. G., and Pearcey, T. (1948).-Delays in the 
flow of air traffic. J. Roy. Aero. Soc. 52: 251. 

Bracewell, R. N. (1947). -Charts for rescnant frc- 
qnencies of cavities. PTOC. Inst. Radio En,qrs. 35 : 
830. 

Rriton, J. N. (1947).-Light weight air  warning and 
GCI radnr in Australia. J .  Instn. Cngrs. Aust. 
19 (6 )  : 121. 

Downes, J. G. (1948).-OperationaI triaIs of the 811s- 
tralian distance measuring equipment and multiple 
track radar range. J .  Instn. Radio Engrs. Ausf. 
9 (4) : 10. 

iIibbard, L. U. (1947).-A pulse peak kilovoltmeter. 
J .  Sci. Instrum. 24: 181. 

Lehany, F. J., and Yabsley, D. E. (1948).-A solar 
noise outburst at  600 and 1200 Mc/s. Nature 
161 : 645. 

McCready, L. L., Pawsey, J. L., and Payne-Scott, 
Ruby (1947).-Solar radiation at  radio fre- 
quencies and its relation to sunspots. Proc. Roy. 
Soc. A 190: 357. 

Payne-Scott, Ruby (1948).-The visil~ility of small 
~ igna l s  on radar PPI displays. Proc. Inst. Radio 
Engrs. 36: 180. 

Pagne-Scott, Ruby, Pabsley, D. E., and Bolton, J. (3. 
(194'7).-Relatire times of arrival of bursts of 
solar noise on different radio frequencies. Natzrre 
160: 256. 

Peal.ccy, T. (1948).-Modern trends in  machine com- 
putction. Aust. J .  Sri. 10 ( 4 )  : i-xx (Suppl.). 

Warner, J. (1 947).-The velocity of electromagnetic 
waves. Ibid. 10 (3) : 73. 

15. Division of Tribophysics. 
Boas, W., and Dargreaves, M. E. (1948).-On the 

inhomogeneity of plastic deformation in crystals 
of an aggregate. Proc. Roy. Soc. A 193 : 89. 

Boa?, W., and Honeycode,  R. W. I(. (1947).-Re- 
crystallization of duplex brass. lLTature 159 : 847. 

Boas, W.: and Honeycombe, R. W. I(. (1948).-The 
disordering of beta brass by cold work. Ibid. 161 : 
612. 

Roar, W., and Honeycombe, R. W. K. (1943).-Thr 
deformation and recrystallization of an alloy con- 
taining two phases. Aust. J. Sci. Res. A 1 : 70. 

B o ~ d e n ,  F. P. (1047).-The experiments of Boas and 
Honeycornbe on internal stresses due to anisotropir 
thermal expansion of pure metals and alloys. 
Symposium on internal stresses in metal4 and 
alloys. London, October 1947. 

Bowden, F. P., and Moore, A. J. W. (1947).-Internal 
stresses produced by the sliding of metals. Sym- 
posium on internal stresses in metals and alloys 
London, October 1947. 

Gregory, J. N., and Newing, Marjorie J. (1948).- 
Lubricat!'on of metal surfaces of silicone films. 
A ust. J.  Sci. Res. A 1 : 85. 

Honeycombe, R. W. K., and Collins, June (1948).- 
An investigation into the inhomogeneity of do- 
formation in wire drawing and rolling. J. Gourn. 
Sd. Tndmstr. Res, A7~st. 21: 59-65. 



Michell, D., and West, Q. W. (1947).-Electronics in  
industry. Aust. Inst. Met. Symposium on 
Recent Advances in  Physical hletallurgy, Septem- 
ber, 1947. 

Mulcah~,  M. F. R., and Vines, R. G. (1947).-The 
initial stages of explosion in  nitroglycerine. PTOC. 
Rc~y. Soo. A 191 : 210. 

Mulcahy, M. F. R., and Vines, R. G. (1947).-The 
propagation of dctonation in thin layers of nitro- 
glycerine. Ibid. 191 : 226. 

Rfuncey, R. W. R. (1948).-An electronic device for 
measuring mechanical phenomena. J. Coun. Sci. 
Inchlstr. Res. Az~st. 21: 141. 

Tabor, D. (1948).-The frictional properties of lead- 
base and tin-base bearing alloys: The role of the 
matrix and the hard particles. Coun. Sci. Industr. 
Res. Aust., Bull. No. 212. 

Vines, R. G. (1947).-Properties of liquid explosives. 
Nature 160: 400. 

16.  Building MateTiaZs Research. 
Hueber, R. V. (1948).-An experimental kiln for cera- 

mic ware. J. Coun. Sci. Industr. Res. Aust. 21: 
160-4. 

Hosking, J. S. (1948).-The cation exchange capacity 
of soils and soil colloids, 1. Variation with hydro- 
gen ion concentration. Ibid. 21 : 21-37. 

Eosking, J. S. (1948).-The cation exchange capacity 
of soils and soil colloids. 2. The contribution from 
the sand, silt and clay fractions and organic 
matter. Ibid. 21: 38-50. 

Langlands, I. (1 948) .-Overseas building materials, 
Constr. Rev. 20 (11) : 23-38. 

Muncev, R. W. (1947).-Note on the Hilsch centri- 
fugal jet or (( Xaxlr-ellian Demon ". J. Coun. Sci. 
Inclustr. Res. Aust. 20 : 402. 

Muncey, R. W. (1948).-An electronic device for 
measuring mechanical phenomena. Ibid. 21 : 
141-7. 

17. Dairy Research Section. 
Hutchinron, R. C., West, H. E., and Jeffreys, J. T. 

(1047).-The addition of skim milk powder to 
Austr~l ian bread. J .  Coun. Sci. Industr. Res. 
Aust. 20 : 483-99. 

Idoftus Hills, G. (1947).-The effect of sodium 
chloride on the p I I  values of milk and of butter 
sprum. 6. Dairy Res. 15: 62-9. 

Pont, E. G. (1947).-Some observations on the uses 
and propertiec, of annatto. Aust. J. Dairy 
Technob. 2: 139-41. 

Thiel, C. C., Loftus Rills, G., and Scharp, L. R. (1947). 
--Ap~aratus for routine estimation of oxygen in 
tins of milk porn der. J. Dairy Res. 15: 121-6. 
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COUNCIL (AS AT 3 0 ~ ~  JUNE, 1948.) 
EXECUTIVE. 

Sir David Rivett, K.C.M.G.. M.A., D.Sc., R.R.S. (Chairmcrn). 
A. E. V. Richardson, C.M.G., M.A., D.Sc. (Chief E x e c u t i ~ s  

Oficer) . 
F. W. G. White, M.Sc., Ph.D. 
I. Clunies Ross, D.V.Sc. 
D. A. Mountjoy. 

CHAIRMEN OF STAT'E COMMITTES. 
9. J. Gibson, M.R. (New South Wales).  
Professor R. .T. Hartunq, D.Sc. (Victoria).  
Professor Sir  Kerr Grant, M.Sc. (Annth Austntlin). 
A. F. Bell, B.Sc., D.I.C. (Queensland). 
P. H. Harper. B A. (Western Australia) .  
F. H. Foster, B.C.E. (Tasmania).  

N. K. S. B~odribb,  C.B.E., F.R.T.C. 
Sir  Harry  Brown, C.M.G.. M.B.E. 
Professor P. M. Bnrnet. F.R.S.. M.D.. Ph.D. 
Professor W. J. Dakin. D.Sc. . - 
W. S. Kelly. 
E. H: B. Lefroy. 
G. Tl~rrhtfoot. 1t.A. 
Professor Sir John Madsen, B.E., D.Sc. 
Profeqqor S. RI. Wndham, M.A., Dip.Agr. 
C. E. Young, D.S.O. 

STBTE COMMITTEES (AS  AT 8 0 ~ 1 1  ,JTJNE, 1948) .  
NEW SOUTH WALES. 

18. Meteorological Physics. A. J. Gibson, M E. (Chnirman) . 
Profeesor Si r  Henry E. Barraclough, K.B.E., V .D,  8.N.. 

Priestley, C. H. B. (1948).-Dynamical control of l f . ~ , ~ .  
atmospheric pressure. 11. The size of pressure J. N. Briton. B.Sc, B.E. 
systems. Qzrart. J .  Roy. Met. 80c. 74: 67-72. Sir  Harry  Brown. C.M.G., M.R.E. 

Priestley, C. H. B. (1948).-Air circulation and the ::$::::: :; ;?~:nbz:'?.ph.D,, B.R.I.C 
Antarctic. Ausf. J .  Sci. 10: 129-31. O. IfcL. Falkincr. 

Pricstlcy, C. 11. B. (19481.-Heat transport and zonal W. R. Hebblewhite. B.E. 
s t r ~ s s  between latitudes (abstract). Prog. Eon. Sir  Norman W. Kater, M.L.C., M.B., Ch.&f. 

1 U.G.G.I., Assoe. de Meteorologic, Reunion d70slo ~ ~ f ~ ~ $ ' f i ~ ~  J",'ip~s;~~, B.E,, D.Sc 
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QUEENSLAND PRODUCRRS' ANIMAL INDUSTRY 
COMMITTEE. 

P. B. Newcomen, Queensland United Graziers' Association 
( C h a i ~ m a n  ) . 

N. Hourfcc, Queensland United Graziers' Association. 
F. M. Roll. Oueensland United Graziers' Association. 
P. A. Brc\v.n. 'Queensland United Graziers' Association. 
P. A.  l?lli,lt, Queensland United Graliers' Association. 
G. A. Psirbairn. Queensland United Graziers' A.isociation. 
J. F. Mej-ninlr, Queensland United Graziers' Association. 
R. C. Philip, Qneenslan~l United Graziers' Association. 
J. L. Wilson, Queensland United Graziers' Association. 
L. J .  I andcberg, Quecnsland Unitcd Gra~iers '  Association. 
Profe~sor  D. XI. K. Lee, M.Sc., M.B., B.S., D.T.M., University 

cf Q~~censland. 
J Leqg, D.V.Sc., Department of Agriculture and Stock, 

~ l i c c r ~ ~ l a ~ d .  
G. R. Moule. B.V.Sc., Department of Agriculture and Stock, 

Qneensland. 
W. Webstcr, B.V.Sc., Department of Agriculture and Stock, 

Qircensland. 
b7. Whit:, M.Sc., Ph.D., Department of Agriculture and 

Stock, Qneensland. 
I,. F. Hit~~hcoclc, M.Sc., Division of Economic Entomology, -. 

C.S.I.R. 
F. TI. S. Roherts. D.Sc.. Division of Animal Health and 

Prodi~ction, C.S.T.R. 
I. &Z. Mackerraq, B.Sc., M.B., Ch.M., Queensland Insti tute of 

Medical Research. 
C. H. Jan~ieson, Queensland Dairymen's Stxte Council. 
T. B. Paltridge, R.Sc., Division of Plant I n d i ~ t r y ,  C.S.I.R. 
A. R. Rirldle, A.B., M.S., Division of Food Preservation and 

Trnnsport, C.S.I.R. 
R. J. Don:~licon, D.S.O., B.C.E.. Brisbane. 
Miss f-I. F. Todd, C.S.I.R. (Secretary).  

NEW SOUTH WALES MEAT RESEARCH ADVISORY 
COMMITTEE. 

L. J. Ashcr,oft, Liverpool, New South Wales. 
E. J. Bo\vater, hIrssrri. Angliss anrl Co. Pty.  Ltd.. Sydney. 
d. M. Davidson, Corninonwealth Veterinary Officer, Sydney, 

representing the Department of Commerce. 
J. Merrett, Metropolitan Meat Industry Commiseioner, 

Svdneg. 
,T. R. Vickery. lT.Sc., Ph.D., Division of Food Preservation 

and Transport, C.S.1.R 

ADVISORY CORI~MITTEE ON FRUIT STORAGE 
INVESTIGATIONS I N  NEW SOUTH WALES. 

C. G. S ~ v a g e ,  Department of Agriculture, New South Wales 
( Clhnirmnn ) . 

R. Rroadfoot, Department of Agriculture, New South Wales. 
Prcjfcssor N. A .  Burses, DI.Sc., Ph.D., Department of Botany, 

University of S y d n ~ y .  
J. R Tr;ckery, 1\I PC., Ph.D., Division of Food Preservation 

and Transport, C S.T.R. 
R. N. Robertson, R.Sc.. Ph.D., Division of Food Preservation 

and Transport, C.S.I.R. 
R. B Withere, M.Sc., Dip. Ed., Division of Food Preservat io~~ 

and Transport, C.S.T.R. (Secretary).  

COMMITTEE FOR CO-0RL)INB'lTON OF FRUIT AND 
VKGEl'i\ELIC STORAGE RESEARCH. 

W. 3% Carne, Departnlent of C'ommerce and Agriculture, 
hZelboiirne (Chnirman).  

S. BI. Rylzes, R.Sc.dgr., Department of Agriculture, New 
South TVales. 

F. &I. Read, M.Agr.Sc., Department of Agriculture, 
Victoria. 

A. C. Str;ckland, M.Agr.Sc., Department of Agriculture, 
South Australia. 

T. D. Raphael, M.A., Dip.Hort.(Cambriclge), Department of 
Acricnlti~re. Tsemania. 

R. N. ~obe r t son ,  B.Sc., Ph.D., Division of Food Preservation 
and 'Franspoi t .  C.S.T.11. 

D. Martin, B.Sc., Division of Plant Industry, C.S.I.R. 
S. A. Trout, hI.Sc., Pl1.D.. Department of Agriculture and . . - 

Stock. Queensland. 
T. C. &filler, E.Sc., Cepartment of Agriculture, Western 

Aiist~.alia. 
R. B. Withers, M.Sc., DipEd.,  Division of Food Preservation 

and Transpcrt, C.S.I.R. (Secrelary).  

DRIED FRUITS PROCESSING COMMITTEE. 
C. G. Savagc, Department of Agriculture, New South Walw 

(C i~a i rman) .  
W. R. Je\.iell, i"YI.Rc., B.Met., F.R.I.C., Department of Agri- 

culture, Victo: in. 
W. M. Carne, Dcpartment of Commerce and Agriculture, 

Melbourne. 
A. V. I~yon,  ilI.Agr.Sc., Commonwealth Research Station. 

Merbein. 



A. G. Strickland, M.Agr.Sc., Departmen* of Agriculture, 
South Australia. 

E. C. Orton, B.Sc., Colnmonmealtll Research Station, Merbein. 
J. R. Vickery, lf.Sc., Ph.D., Division of Food Preservation 

and Transport, C.S.I.R. 
1). G. Q~l i~l r i ,  Dcpartmerit of Agriculture, Victoria. 
R. I3. Withers, lI.Sc., Dip.Ed., Division of Food Preservatioll 

and T~anspor t ,  C.S.I.R. ( S e c ~ c t u r y )  . 
MILDURA DISTRICT DRIED VINE FRUITS 

PROCESSING COMMIrl'TIFE. 
A. R. I-Iampton, representing Mildura Packers' Association 

(Ckaivmala) . 
A. E. Hazel, D.ied Frui ts  Association, Red Cliffs. 
W. Heaysmaii, representing Merbein Advisory Committee. 
W. R. Jcwell, M.Sc., B.Mct., P.R.I.C., Ilcpartment of Agri- 

culture, Victoria. 
N. A. Johnson, Irymple, Victoria. 
A. IT. Lyou, M.Agr.Sc., Comnionwealth Research Station, 

Merbein. 
K. H. C. McCallum, Red Cliffs, Victoria. 
A. R. McDougall. Merbein, Victoria. 
S. R. Mansell, Mildura, Victoria. 
E. C. Orton, B.Sc., Commonwealth Research Station, Merbein 

(Secretarv) . 
ADVISORY COMMITTEE ON ORIENTAL PEACH MOTH 

INVESTIGATIONS. 
A. J. Nicholson, D.Sc., Division of Economic Entomology, 

C.S.I.R. (Chairman) .  
G. A. H. Hc l~on ,  RI.Sc., Division of Economic Entomology, 

C.S.I.R. 
F. M. Read. M.Agr.Sc., Department of Agriculture, Victoria. 
H. J. Williams, Leeton Co-operative Cannery Ltd., New 

South Wales. 
S. Fish, M.Agr.Sc., Department of Agricul.tnre, Viatoria 

(Secretary ) . 
ADVISORy COMMITTEE ON RED-LEGGED EARTH 

MITE INVESTIGATIONS, WESTERN AUSTRALIA. 
E. H. B. Lefroy (Chairman) .  
C. F. Jenkins, B.A., Department of Agriculture, Western 

Anstralia. 
I. Thomas, Department of Agriculture, Western Australia. 
Professor R. J. Underwood, B.Sc.(Agric.), Ph.D., University 

of Western Au3tralia. 
A. J. Nicholson, D.Sc., Division of Economic Entomology, 

C.S.l.11. 
M. M. H. Wr~llace, B.Sc., Division of Economic Entoniolog,v, 

C R T R .  - . - . - . - -. 
R. P. Roberts, M.Sc. (Agric.) (8ecretal.y). 

FLAX RESEARCFI ADVISORY COMMITTEE. 
J. A. Stevenson, Flax Production Committee (Chairman) .  
I. H. Boae, M.Sc., Melbourne. 
I<. B. Hog?, representing the  Australian flax spinners. 
A'b. Weigall, representing the growers. 

COMMITTEE ON OENOLOGICAL RESEARCH. 
Professor J. A. Prescott, D.,Sc., representins C.S.I.R. 

(Chairnznn). 
C. Haselgrove, representing the  Federal Viticultural Council. 
Professor J. I?. Cleland, M.D., Ch.M., repreqenting the  

University of Adelaide. 
L. N. Salter, representing the  Auetralian Wine Board. 

FISHERIES ADVISORY COMMITTEE. 
P~ofessor  W. J. Dakin, D.Sc., University of Sydney 

(Chairman) .  
T. C. Rouzhley, B.Sc., Chief Sere tary ' s  Department.. New 

South Wales. 
H. Thompson, hI.A., D.Sc., Division of Fisheries, C.S.I.R. 

RUEL RESEARCH ADVISORY COMMITTEE. 
K. S. Andrews, D.Sc., Melbourne (Chaivman) .  
Professor T. G. Hunter, B.Sc., Ph.D., University of Sydney. 
S. B. Dickinson, M.Sc., Department of Mines, South 

Australia. 
L. J. Rogers, M.Sc., B.E., Department of Supply and 

Development. 
C. R. Kent, B.Sc., Ph.D., D.I.C., Joint  Coal Board. 
R. P. Donnelly, Government Chemical Laboratory, Western 

Au~tra l ix .  
H. R. Brown, B.Sc., Min.Eng., Coal Survey Section, C.S.I.R. 
F. W. G. White, M.Sc., Ph.D., e.S.IJ. 
G. B. Gresford, B.Sc.. C.S.I.R. (Secretary).  

MIXING ADVISORY COMMITTEE. 
Sir  David ltivett, K.C.M.G., M.A., D.Sc., F.R.S., C.S.I.R. 

( Chairlnan ) 
H. Herman, D.Sc., M.M.E., B.C.E., Electricity Commission of 

Victoria. Melbourne. 

H. St.J. Somerset, Electrolytic Zinc Co. of Australasia Lta.. 
Melbourne. 

W. E. Wainwright, A.S.A.S.M., Melbourne. 
G. A. Cook, M.C., M.Sc., B.M.E., C.S.I.R. (Xecretary).  

MELBOURNE SUB-COMMITTEE. 
H. Hev. Electrolvtic Zinc Co. Ltd.. IIelbourne (Chairmalt) .  
W, ~ j r a g w a n a t h :  Director, \j;eojogical Survey, Department 

of Mines, Victoria. 
G. B. O'hIallev. B.Met.E.. Melbourne. 
W. J. Rose, ~ . " f i . ~ . ,  Com~nonwealth Tariff Board. 
H. IT. Dunkin, B.Met.E., School of Metallurgy, University of 

Melbourne. 
R. B. Mills. B.Sc., Electrolytic Zinc Co. Ltd., Melbolirne. 
M. A. E. Mawby, F.S.T.C., Zinc Corporation Ltd., Melbourne. 

KBT,GOORLIE SUB-COAIBfITTEE. 
J. S. Foxall, B.B., Department of Mines, Western Australia. 
F. G. Brinsden, Australasian Insti tute of Mining and 

Metallnrqy, Western Australia. 
1C. A. Hobson, B.So., School of Mines, Kalgoorlie, Wester~i 

Australia. 
J. R. Hylton, Great Boulder Pty. Gold Minee Ltd., Fimiston, 

Western Australia. 

MINERAGRAPHIC COMMITTEE. 
Emeritus-Professor E. W. Skeats, D.Sc., Melbourne. 
W. E. Mrninwright, A.S.A.S.M., Australasian Insti tute of 

Mining and Metallurgy. 

TRACICR ELEMElNT RESEAROH COMMITTEE. 
C:. E. Eddy, D.Sc., Department of Health. 
E'. W. G. White, M.Sc., Ph.D., C.S.I.R. 
P. G .  Sichr)lls, JI.Sc., C.S.I.R. (Becre tr~rg) .  

STOMIC ENERGY RESEARCH ADVISORY 
COMMITTEE. 

17. W. G. Whitc, lI.Sc., Ph.D., C.S.I.R. ( cha i rman) .  
hlaior-General L. E. Beavis, C.B.E., D.S.O., Department of 

Ilefcnce. 
S. 13. Dickinson, M.Sc., Department of Mines, South Australia. 
Professor 1.. H. Martin. Ph.D.. Universitv of Melbourne. 
H. C:. R e ~ r a t t .  D.Sc.. ~ u r a z u  of itinera1 Resources. 

a L >  

Qroloqy, and Geophysics. 
N. K. 8. Brodribb. C.B.E.. F.R.I.C.. Department of Supply 

G .  H. ~ r i ~ ~ s , '  D.Sc., Ph.D., C.S.1.R 
I .  W. Wark, B.Sc., Ph.D., C.S.I.R. 
G. B. Gresford, B.Sc., C.S.I.R. (Secretary) 

ELECTRICBL RESEARCH BOARD. 
I'rofessor Sir John Madsen. U.E.. D.Sc.. Universitv of 

Sydncy (Shairrnnn).  
R. Litldelow, Electricity Supply Association of Australia. 
V. J .  P. Brain, Electricity Supply Association of Australia. 
D. M. Xfyers, H.Sc., D.Sc.Eng., Division of Electrotechnology, 

C.S.1 R. 
P. W. & White, M.Sc., Ph.D., C.S.1.R 
F. G. Nicholls, M.Sc., C.S.I.R. (Conjoint b'ecretary). 
K. C. Richardson. B.E., Division of Electrotechnolog'p., -- 

C.S.I.R. (conjo in t  Secretary).  

RADIO RESEARCH BOARD. 
Professor Sir  John Madsen, B.E., D.Sc., University of Sydney 

( Ch,airncan) . 
Lt.-Cdr. A. Uroolr, R.N. 
Lt.-Col. E. G. Foster, Director of Signal and Radar Equip- 

ment, A.M.F. 
Wing-Cdr. .I. W. Reddrop, Director of Telecommunicationt. 

and Radar, R.A.A.F. 
li. v.d. R. Woolley, M.A., M.Sc., Ph.D., Mt. Stromlo 

Observatory. 
Profcsqor T. Parnell, M.A., University of Qneensland. 
L. T,. l';r~ming, Postmaster-General's Department. 
E. B. Eowen. O.B.E., hI.Sc., Ph.D., Division of Radiophysica, 

C.S.1.R. 
11'. W. G. White, hf.Sc., Ph.D., C.S.I.R. 
F. G. Nicholla, BI.Sc., C.S.I.R. (Secre tary) .  

3fETEOROLOGICAL RESEARCH CONSULTATIVE 
COMMITTEE. 

I{. v.d. R. Woolley, M.A., M.Sc., Ph.D., Mt. Stronllo 
Obiervatory (L'hairm,an). 

Profefisor Sir  John Madsen, B.E., D.Sc., University of 
Svdnev. 

H. k. warren,  Commonwealth Meteorological Service. 
F. I.oewe, Ph.D.. University of Melbourne. 
E. G. Bowen, O.B.E., M.Sc., Ph.D., Divibion of Radiophvsica, . . 

C.S.I.R. 
C. H. B. Priestley. M.A., C.S.I.R. 
G. B. Gresford, B.Sc., C.S.I.R. (Secre tary) .  



AVIATION RADIO RESEARCH COMMITTEE. L. P. Coombes, D.F.C., B.Sc,(Eng.), Division of Aeronautice, 
C.S.I.R. B. G. Bowen, O.B.E., M.Sc., Ph.D., Division of Radiophysics p. W. G.  M.Sc,, Ph.D., C.S.I.R, 

C.S.I.R. (Chaismnn) . 
R. M. Radenach. D e ~ a r t m e n t  of Civil Aviation. G. B. Gresford, B.Sc., C.S.I.R. (Sewetwy) .  

C. S. Wienins. 1)enlt;tment ,of Civil Aviation. 
wing-CdCc J. 'W. L ~ e d d r o p ,  Director of T~~lecommnnirations 

and Radar, R.A.A.F. 
M. H. Meyers, Qantas IC~npire Airways Ltd. 
0. L. Wirsu, B.Sc., B.E., Australian National Airways Pty.  

T,td. 
,J. H. Gerrand, A ~ ~ s t r a l i a n  National Airlines Conlmission. 
Captain E. H. O'Neill, Australian Air J'ilots' li.iociqtion. 
F. G. Nicholls, M.Sc., C.S.I.II. (~Yecretwry) . 

AEROWAITTICAL RESEARCH CONSULTATIVE 
COMMITTEE. 

BUILDING RESEARCH COMMITTEE. 
1. Langlands, B.E.E., M.Mech.E., Building Research Section, 

C.S.I.R. ( C h a i r n ~ n n ) .  
Professor J. A. L. Mathcson, M.B.E., M.Sc., Ph.D., Univer- 

si ty of Melbourne. 
T. J. Cavanaqh, Sydney. 
D. V. Isnacs, M.C.R.. Department of Works and Housing. 
0. A. Rajne, Department of Works and Housing. 
R. E. Banks, Department of Works and Housing. 
h. A. Clarlic, B.E., Division of Foreet Products, C.S.I.R. 
W. P. Evans, B.Sc., Building Research Sectioil, C.S.I.R. 

(Sewetarv) . 
Professor A. V. Stevens, RI.A., University of Sydney 

( Chairman) . CATALOGUE O P  SCIENTIFIC AND TECHNICAL 
Professor T. If. Cherry, B.A., Ph.D., University of Melbourne. I'R R1ODICAI;S-EDITORIAL COMMITTEE:. 
W. A. 8. Bntement, O.B.E., Long-range Weapons Organization. Leigh Scott, M.A., Librarian, Uni%ersity of Melbourne. 
Air Vice-Marshal E. C. Wacliett. O.R.E.. B.A.A.P. John Metcalfe, B.A., Principal Librarian, Public Librarv of 

( M. B. Woodfull, Division of Airciaft Production, Department Nrv South Wales. 
of Supply and Development. C. A.  McCallnm, B.A., Ohief Librarian, Public Library, 

E. G. Bowen, O.B.E., M.Sc., Ph.D., Division of Radiophysicu, Melbourne. 
C.S.I.R. Ellinor Archer, M.Sc.. Chief Librarian, C.S.I.R. 

Pri~~Ced and Published for the ~ovEILNMENT of the  COMMONWEALTH OF AUBTBALIA 1.1 
L. F. JOHNSTON, Commonwealth Government Printer, Canberra. 




