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COMMONWEALTH OF AUSTRALIA. 

Council for Scientific and Industrial Research. 
TWENTIETH ANNUAL REPORT (FOX YEAR ENDED 3Qm JUNE, 1946). 

I, INTRODUCTORIY. 
I. Ge~zeral.--The Comlcil for Scientific and Indus- 

trial Research was established i a  1926 by the re- 
or$anization of the existing Iast i tute of Science and 
Inclustry. The powe;s and functions of the Council 
are defined by the Xctenc~z and lnclustry 1Leseui:cl~ Act 
1920-18$5, and include tlie initiation and carrylng out 
of reseaich i n  connexion with, or for the ~rornot ion of, 

ieconilary industriils; the t rs inmg of 
research workers; the rnaliilig of grants in  aid of 
pure research; the test in^ and standardization of 
scjelltific apparatus and instrumentj', and the carrying 
(jut of scientific ilivestigatiolls connected with s t ~ n -  
dardization;. the establishmerlt of an  infornzatlon 
service relat l i~g to scientific and tecllnical matters. 

2. Hes ignn t i on  and Death of Sir George Jzll iu~.-~lt  
the end of 1945, Si r  George Julius, who had been 
Chairinan of the Council since its inception in the year 
1926, resigned from that  positioll but was iinlnediately 
appointed as a co-opted l ~ e m b e r  of the Couacil, thus 
retaining his menibersl~lp in unbroken sequellee. 
Early in 1946, however, he became ill and died on 
26th June, 1 9  i6. The excellent position in which the  
Council finds itself at  the prcsent time is due largeiy 
to S i r  George's collstructive leadership, wisdom, and 
\rise he used his great gifts and ability freely 
:ind u i~~ t in t iug ly  in  the service of the Coullcil for a 
period of tm-enty years. The Council and the nation 
owe him a debt of deep gratitude for the ser'iires 
hc rendered. 

3. E'leccutive Committee.--(i) A p p o i n t m e n t  of New 
Chnirmnn.-The fonner Chief Executive OEcer of 
the Conncil and i ts  Deputy Chairman, S i r  David 
Rirett, toas appointed as Chairnlan of the Council as 
f r o n ~  1st January, 1946. 

( i i )  Appointment of Net11 Chiof Executive 0flicer.- 
Follo\viag the appointmellt mentioned in  (i)* above, 
Dr. -1. E. 8. R i c h ~ ~ d s o n  was appoillt~il : ~ s  ('i-ric~E 
Execn t i~e  Officer as from 1st January,  I!)-IB. 

( i i i)  Apg~o in ln ze~~ t  of Nezv il/lew~bers.-in the pre- 
vious report, mention wa.; made of an al~lcndincllt to 
the Conncil's Act whereby the Executive C'ornmittee 
would be ivcrcased from three members to five. Dur- 
ing the year unrler review, t ~ o  nexy members of the 
Exccvtive Colnrnittce liere appoillted. TEwy are 
Dr. F .  W. 6. White and Professor I. Clu~lies Ross, 
-vc-hu nil1 concentrate on the secondary industries artd 
primary industri:.~ rcsl~cc;ir,c.ly. P r i c r  to his appoint- 
rnent, Dr. White was Chief of the Ilivision of Hadio- 
physics, rvl~ic)l Divisioil he joined in  the ycar 1941. 
FeForp corning to Australia he nag Professor of Phy- 
sics a t  Canterbury College, U n i ~ e r s i t ~  of New Zealand. 

Dr. Clunies Ross was Professor of T e f i ~ i a a r y  
Science in the Univc r s i t~~  of Sydney from 1040 to July, 
1946. R e  is not a newcomer ta the Connci! for Scientific 
and lnd~ls t r ia l  Reqearrh as he joined tlip staff of the 
Di.i.isioiz of l l n i n ~ a l  TTcalth in the year 1936 to leare i t  
pomp. ;i'enrs later, after a period as Officer-in-Charge of 
tile F. D. J!cMaster Animal Health Laboratory, t o  be- 
co.me thc Chairman of the Internction31 Wool .Secre- 
tariat, Lon4on. H e  resigned from .that positlon to 
accept his TTniversity chair. H e  became Chair,xan of 
the Counpil's New South  wale^ State Commlttee in 
1941. 

, 

4. C h a n g e  from WUT to  Peace Work.-During the 
year under review the war happily ended, thus 
en8bling the Council to concentrate again on a peace- 
tilrie programme. In some cafes thG lleccssary re- 
organization has meant considerable changes. 111 the 
Division of Rndiophysics, for instmce, the programme 
of work has been given a distinct bias towards the 
development of means pf assisting tlie operations of 
c:vil airlines. Then agaln, the Divisoii of Plant  Indus- 
try is now devoting much more time to a study of pas- 
tnre and weed problelus and problems of the xor the rn  
Territory, and the Division of Soils is concelltrating 
on the examination of the various areas for l?llich 
large scale schemes of soldier settlernel~t are in  mind. 
The Division of Food Preservation, too, is rexcrtillg to 
its peace-time programme relating to tlle s t o ~ a g e  of 
fresh fruits, vegetables, and meat as distinct from its 
war-time attention to problems of dehydration and 
canning. I n  short, this year has been one of con- 
siderable changes. 

5. TYool and Textile K.oscnrch.-Brief reference was 
niade in the previous report to the Government's pro- 
posals to initiate an extensive programme of research 
and publicity for the woo1 i i idu~try,  and the part  to be 
played by the Council. 811 the wool production side 
comprrbensive plans, aimed a t  providing an  integrated 
programme of research expanding to coyer eventual!y 
all important aspects of the wool-growing indu try, 
have been prepared duriiig the year. The work will 
be largely carried o11t in  the Council's exisking Divi- 
sions and field stations and in conjunction with the 
Universities and the Departments of Agriculture in  the 
States. 

Oil the wool textile side the Council has co1zc;idrred 
the observations received from the folur eminent authori- 
t;es incntioned in the previous report, who visited Aus- 
tisalia to surrey the field of x~ool textile research and 
make recommendationq for its develpnicnt in huqtralia. 
TIiey liere Mr. B. H. Wiisdolt, Ilirecior cf the 1131-itish 
Wool Industries h ie~earc l~  Avpciation, I'rofessor J. 13. 
Speakman, Professor of 'I'cxtile Technology, Univer- 
sity of Leed~ ,  Dr. F. T. Peirce, 1)ircctor of Flciearch, 
School cf 'i'extiles, University o f  North Carolina, and 
Dr. 11. 0. Gooding., Director Textile Section, Ontario 
Rescarch P'oundation. 

As 4 result it is prcposed to establish a Division of 
Textile Rescarclz; the position .of Chief for such a divi- 
sion is being ad'iertised in  Australia and overseas. The 
Division's head-quarters laboratory lT~ill probably at  
Gceloilg and neqotiations are at  present in hand for 
tllp acquisition of a site in that  diqtrict. It, is also 
proposed that  some work in the wool textile field will be 
undertake11 by existing Divisions; in some cases this is 
already ia hand and is discussed in 1111. appl-oi'll:tte 
section of this r ~ p o r t .  

G. New 8eciions.-During the year l~nder  review the 
name of the Lubricants and Beariiz~s Section has been 
challged to the Section of Tribophysics (from the 
Grc'1.k " tribos  rubbing^"), 2nd that of the Scien- 
tific Liaison and lnfovmation Bureau to  Information 
Service. Thc Building 3laterials Besearch Section and 
the Flox Research Laboratory also came into existence 
d u r i n ~  this k)eriod. The latter lali,o~-ato~ay i,+ carrying 
out the flax work formerly unriertaken within the 
llivision of Forest Producis. 



The C'ouncil has also decided to carry out investiga- 
tions into nuclear physics, seeoudary metallurgy, and 
meteorological physics; experimental work on the first 
two of thece subjeets is being initiated in  collaboration 
with the University of Melbourne. 

7. Land at Highett, Vicloria+A site of some 18 
acres h3s been acquired at  Highett, Melbourne. I t  is 
intended to erect laboratories on this site for the 
Building Materials Research Section and for flax inves- 
tigations; in the meantime, the work of these Sections 
has commenced s t  Highett in a bnilding previously 
used as a machine shop by the Department of Air- 
craft Production. 

8. Overseas Training.-With the return to peace- 
time conditions the Council is following its earlier prac- 
tice of sending members of its scientific staff overseas 
to collect inforniation on new developments and to 
acquire general experience i n  research and a training 
i n  new techniques. !It is expected that some 25 
officers will proceed overseas durilig the nest year. 

Further, in extending its research activities the 
Council is finding a need for staff skilled in subjects in  
which post-graduate training is not catered for in Aus- 
tralia. I t  has been decided therefore to offer a serieis 
of studentships each year to enable recent graduates 
of Australian universities to obtain general research 
experience and a training overseas in subjects related to 
the Council's programme of research and then to return 
to Australia as members of the Council's staff. 

The Council lays particular importance on the above 
two practices, which i t  considers to be of considerable 
value in making Au.;tralia~~ scientific laboratories 
familiar with the latest de~e~lopments as well as in  
giving futnre oEcers of the Council a breadth of vision 
and an in.3piration that will pay handsome national 
dividends in years to come. I n  this connesion i t  might 
be mentioned th8t the British Commonwealth Scientific 
Conferences mentioned below emphasized the impor- 
tance of a far greater volume of intra-Empire visits of 
scientists one with ,:nother than in the past. 

9. Overseas Conferences.-At the end of the period 
under review a series of Empire scientific conferences 
waq hclcl ill London. These irlclnrled the Royal Society 
Emnire Scientific Conference, the British Common- 
wealth Scientific Ofiicjal Conference, and the Imperial 
Agricultural Bureaux Review Conference. The Aus- 
tralian delegation, representative of scienti6c interests 
as a whole in the country, was led by the Chairman of 
the Co11ncil (Sir David R i v ~ t t ,  R.Q.M.G.. F.IZ.8.). 
Representatives were also seat to  tile British Cam- 
mo1zweait2~ ConPerence 011 Aeronautical Research. AS 
a rcsixlt of the confcrcl7c.e~ nlans have been made for 
closer co-operation in scientilic work between the dif- 
ferent units of the British Conliiimwcalth axid Empire. 

10. Overseas Liaison O$res.--Bt this stag., the exis- 
tence of t $ ~  Scientific 'Liai~r-n OEccs ;a 'Lon- 
don and Washington can Fe made public. They were 
establish-d in  1941 to facilitate the exchange of highly 
secret information from the United Kingdon and 
United States of America on the latest developments of 
scientific research in relation t o  the -nar and have 
provd  of great value not only to the Council but to 
the fighting Services and other Government Depart- 
ments. They are now being maintained, on a restricted 
basis, to serve the definite peace-time need of the Coun- 
cil to have " listening posts " overseas. 

11. Finance.-Section XXII of this Report gives 
details of expenditure by the Conncii dnrine the finan- 
cia1 p a r  19-15-46 of a sum totalling £1,058,043. of 
this amount, f89.774 was contributed other than 
directly from Commonv-ealth Treasury. I n  addition, 
the sxtm of £17,094 r a s  expended on won1 and textile 
research from funds derived 3s  a resnlt of the passing 
of the Wool Use P?.om.j/ion A c t  1945. Certain other 
expendit;'r~, involved in ereciion costs of buildings, 
~v i i s  &ra incm-r~d on behalf of ti.9 Cnlancil The 

C'ounoil is particularly gratified with the way in which 
contributory bodies colltinue to support it and with 
the marked interest evinccd by, and donations for co- 
o~erat ive research received from, certain sections of 
industry. Among the rnany contributions received, 
reference may be made to those of the Comnionwealth 
Bank, the Australian Wool Board, the Australian 
Cattle Research dsaociation, the George Altlien Pas- 
tcral Research Trust, the Dried Fruits Control Board, 
the Nen. South Wales Water Conservation and Irriga- 
tion C'olnmission, the Cement M~~nilfacturers' Asso- 
ciation, the Rural Bank of New ,South Wales and 
other co-operalive bodies associated with soiis and irri- 
gation work, the timber industry, and the pulp and 
paper industry. 

11, PLANT INVESTIGATIONS. 
1. Genern2.-The Division of Plant Industry is con- 

tiaaing to receive excellent co-operation from kindred 
institution3<, such as mere noted in the 19th Annual 
Report. On this occasion, specific mention is made of 
the arrangement reached with the Department of 
Agricuitnre of New South Wales whereby long-range 
UO-operafive pnntu~e and werds investigations have becn 
established, and with the Department of Agricnlture 
o f  Western Australian in connexioll with studies of 
crop rotations. 

During the war period, the joint State and Council 
for Scientific and Industrial Research Weeds Co- 
ordination Con~nlittees had to go into recess, but they 
are now being revived. Already, the Queensland Com- 
mittee has niet to reviem the weeds problems of that 
State, and has placed the more importailt ones into 
priority categories. During July and August, 1946, 
the committees for New South Wales, Victoria, South 
Australia, and Western Australia are scheduled to 
meet. 

The North Australia Development Committee, 
e~tablished by the Commonwealth Government and the 
governmeiits of Queensland and Western Anstralia, has 
the re~~ons ib i l i ty  of determining the best usage of 
great areas in the Northern Territory, and to this end, 
plans first to obtain facts from scientific surveys. The 
first survey to be undertaXen is in  the nature of a 
reconnaissance, and it is intended to make a rapid 
esamination in the Icatherine-Darwin-coast area, of 
the vegetation in relation to geology, soils, and climate, 
the distribution, grazing, and qualrty of stock, &c., dur- 
ing the 1946 dry sc~son. The party of scientist? left 
ciuring May, 194G, for Kat1,erilie to begill the survey. 
The !cade~ is Mr. 6. S. Christian, of the @;vis;cn of 
Plar,t rndustry. Soil4 ~ i i l l  I)e stndied hy Mr. G. A. 
S h u a r l  of the Soils Division, vegelatioll by J i r .  S. T. 
31aI,e, of  the Qneensland I i epo~tn~cnt  of A?piciilture 
and S?oc.E, geolcgo by Mr. 1;. C. Noalce~, ,I[ rile Con>- 
nronn-mlth Mineral Resol~rccs S ~ ~ r r e y ,  a n d  mapping 
will be done by turo mern1)c;'s of the Army Survey 
Corps. 

A corn1nittc.e representing the Conncil for Scientific 
and Induqtrial Research, the Waite Agricultural 
Research InstituLe, and tht. Departments of dgricul- 
tnre of Souti! iiustralia and Tasmania, has been cstab- 
lished to supervise invesiig,it;on. of the condition of 
apricots knovn as diehnck or gurr~mosis, v~hich occa- 
sions cons;derable !ort.cq in some areas. 

2. Pasttlre Inv~~tignf ions .  - ( i )  Canberra, Aus- 
tralinn Capital Territory.-(I) Mannp~~ment of Sown 
Prrsizrv~s.-(rc) PI1n7ov.h'~-sublerrur!eav clo7:er. -,Fd- 
Ion ;nP a rien~onairation that ,L ,?stem of rotational 
grpzing at  fixed intervals is 'of no benefit on a Phalnris- 
sabbcrran~an clover pastiire, fhe work 11o1~- in pro- 
Ere:: is aimxed at d(tcrmininq the period, 
if aily, at which this pnstnre might benefit from s ~ e l l -  
;nX. or, altcrnatlrely, be injured by heavy grazing. 
Tn 1945, t'vo trials rvere laid down to p~ovide  inform^- 
tion on this point. the iimt an exp@rirnent on time? of 



cutting, the second on time of protection from grazing 
by sheep. September a ~ d  October, 1945, were very 
dry months, and i t  was necessary to conclude the ex- 
periment before the slibterran~an clover, which mas 
drying off '  p~cmnturely, iLas disintt~rared and lost. The 
g~scatest increnses in p;eld, as tile result of spelling for 
short periods, it  ere obtained by speliirlg at  the begin- 
ning of the :i~~tunlii gron.;ng pcriod, but ~v i th  normal 
spring conditions this result may not be repeated. 

Eecnusc of the incompleteness of the data in 1946, 
these two exp~~irncnts  are to bc repcntcd in 1946. 

( b )  1liimmei.u ryegrass--vubter~ancan clover.-An 
experiment will be comnienced In 1946 to determine 
factors iaflurnrinqr the re-establishment of Wimmera 
ryegrass in short-term pasture at the Dickson Experi- 
mcnt Staticin. This ~ r o r k  ~+ i i l  !,e con~plernentar~ to 
the study on tllis suhjcct now in  prorrrrsss in XTester~ 
Australia. T l ~ e  trr:ltmcllts are designed to enable a 
qtildg of the influence of the re-seeding rate of the 
Vimmera rycgraes, the effect of organic litter on the 
surface at  the commencement of the season, the in- 
fluence of the organic matter content of the soil, and 
the effect of cover by mechanical means (cultivation 
in the autumn). 

( 2 )  Jf an,a,qement of Natural Pasture.--A large-scale 
grazing trial is projected at  thc Trangie Experiment 
Farm in co-operation with the New South Wale,s 
Department of Agriculture. This lies on the western 
bou~dary  of the wheat belt in  north-west New South 
Wales. Over lnucl~ of this area, the perennial cover 
has been appreciably rednced by over-grazing, and the 
present trial is intended to determine the influence of 
rate of grazing and deferment of grazing on the main- 
tenance and improvement of the pasture. Grazing will 
be at  the rate of 1/2, 2/3, and 1 sheep per acre per 
annum. Continuous grazing, deferment of grazing in 
spring, and deferment of grazing in autumn will be 
combined with rate of stoclring. 

The combination of these two sets of treatments will 
give a total of nine treatmrnts. each of which ~vill  
be replicated fonr times. A total area of 386 acres will 
be si~b-divided into 36 plots for the trial. Data will be 
collcrted on both pastures ~ n d  sheep. The pasture data 
will inclixde yield of pasture, basal area of perennial 
speaies, botanical and cl~emical composition. Live 
weight, wool yields, and fibre diameter will he recorded 
for the flcck of six sheep on each treatment. 

A survey of tho experimental site for uniformity is 
being undertaken. Difficiiltirs in procuring the 
requisite fencing material will prevent the commence- 
ment of grazing before 1947. 

( 3 )  Illinera1 Deficiency Investigations.-The prin- 
cipal item of cost in the maintenance of improved 
pastures based on ~nh+~rran.nan c'over is the annual 
expenditure on the pi~rchase and application of super- 
phocphate. Accordingly, it is desired to deternlinc 
whether, in this novthern part of the subterranean 
clover belt of Australia, reduced frequency or reduced 
rates of application of fertilizer is economically sound. 
A trial is in progyess a t  the Dickson Experiment 
Station comparing a vide range of annznl 2nd biennia! 
applications of superphosphate. The trial is placed 
on a Phaliiris-subteryanean clover pasture .?:h:c!~ h3? 
received no fertilizer since the original application in 
1942. The yields in 1915 sho~red an  upward trend 
with the h e a ~ i e r  rates of application, but none of the 
differences in yield between treatments was significant. 
I t  will be necessary to conduct similar experiments on a 
range of soils on the Southern Tab!elands, and a 
number of trials, including rates and freqcency of 
application of superphosphate, have bee11 commenced 
in 1946. 

Work has been in progreaw for some p a r s  on the 
estat\lishment of pasture plants on certain soils in the 
rlustralian Capital Territory. I t  has been estabjished 
that on the Dlxntroon loam (pH 5.4), increased yields 

of lucerne are obtained when the pH is raised, the 
optimum pI I  being 6.7, Calcium seems also to have 
direct effects in stimulating the yield, 

As a continuation of this work, and in an endeavour 
t6 elucidate the factors involved more fully, a com- 
parison is being made, in pot oulture, of p1;cnt b?haviour 
on a number of soils carrying in their native state, 
savannah v:ooillnnd and dry sclcrvphyll forest, respec- 
tively. The paired soils are derived in  each instance 
from the same 1-oc1~ formation, which is granitt, por- 
phyry, quartzite, and slatc, respectively. I n  cacl~ com- 
parison the woodland soils have producecl significantly 
higher yields than tho forest scils. This remained true 
rvhen phosphorus, lime, mol-jbdenum, potassium, and 
nitrogen were added separately, except i n  two case<. 
Certain of thc forest soils showed extremely poor 
deve1op:ncnt in the prcsenoe of each of the added 
nutrients. Continuation of ihis experiment will enable 
determination of the significance of multiple 
deficiencies. 

Deficiencies of trace elernents are suspected on a 
number of soils on the Sollthern Tablelands of New 
South \Vales, and prcli~ninsry work already indicates 
that on at  least one site such a deficiency may bc the 
limiting factor in the est:lblishment of clover. A 
number of fidd trials has been commenced in 1946. 

(4) Pasture Est~blish?ne~~f under Cover Crops.-A 
popular means of establishing subterranean clo~-er is to 
sow with a cercal crop intcnded for hay or grazing. 
I t  is generally found that under these conditions a full 
cover of clo~-er is rapidly developed during the ensuing 
years. A trial was sown in 1945 mith varying rates of 
cereal and with various methods of sowing the cereal, 
the pasture sefids. and the superphosphate. The rxperi- 
mcnt will be repeated over a number clf years, but i t  is 
already evidcnt that the method of sowing can be varied 
to the aclvalrtage of the core(a1 crop or the ensuing 
pasture. 

(5)  Species and Sfrains Investigntions.-A com- 
parison of the relative values of an introduced peren- 
nial grass, Fest~rrn Mnirei. and the standard perennial 
pasture species of this area, PhaZaris tuberosa, each 
sown in a snrard with suhtc~rranean clover, is in pro- 
gress. Establishment in 1945 provided a closely com- 
parable population of each of the species, but mortality 
of the l~esfvca was somcwhat greater during the 
summer months of 1945-46 than that of the Phalarzs. 

Work is continuing on the relative value, on the 
Southern Tablelnnds, of a number of strain? of sub- 
terranean clover. Following drought conditions in 
1944, the variety trial sorm in  that year produced only 
a light population of plant$ in 1945, and useful corn- 
parotive resi~lts vi l l  not be availahlr i~n t i l  1946. 

(6) Danihonia ~n?*osfigniions.-~ork is continuing 
to detern:ine economic means of art;fically establishing 
Danfhonia pastures. As harvested, the seed js difficult 
to handle because of amns and other appendages. I t  
has now been shown that, by trwtment of the seed in 
a modified hnrr,:ner mill, a rlaked seed can be secured. 
Problems of breakage during treatwent remain to be 
overrolne, hut it appcars lik.\ly that the prodnction 
of a sample which can be sown by normal farm 
machinerg will prove commercially possible. 

Work is also in progrcqs on some of the factors 
governing gernlil~ation. I n  a soil of 60 per cent. of 
field capacity, the germination is greatest at the surfaer 
or a t  4 inch, with a ruhsfantial reduction ~\.hcn thn 
seed is buried to 4 inch. ( I n  this experiment, seed 
so~vn on the surface IT as protected from drying cut by 
use of a boll jar.) It is apparent that shall ox\^ sowing 
is of the utmost importance in the establishment of 
Danthonia, 

A pot culture experiment was conducted in 1945 to 
study the occurrence, movement, and storage of food 
reserves of Dnnlhonia semi-annu7aris. Harvceting of 
tops, but&, anrl roois WRQ und~rtaken a t  five intervals 
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between sowing and maturity. The material so bar- that thronghont the growing season the sheep grazed 
vested is being chemically analysed to  determine the alinost e x c i u s i ~ v ~ l ~  on E h r I ~ n d a ,  reslliting in some 
quantity and location of thc various food reserves. weakening of the p lank follo-tvcd by uprooting during 

(7) Toraemic Jazrndice.-In co-operation with the the dry  sur,smer months. 
a Division of .lnimal Health and Production, ~ r h i c h  is (c )  I V i i ) ~ ~ ~ ~ c , - ~ ~  ryegrcrs.s fl.ia7s.--The most important 

s:nrlying the etiology of toxaemic jaundice, surveys are problem wit11 this species is tho rapid decline in pro- 
being niade of tlic pasture of a aun~l:,~r of ntFected pro- duction under field conditions. At the outset of tl~cl 
perties i n  the Murray  Valley and Woodstock districts current nork,  three factors were considcrcd ~vor thy  of 
of N e ~ v  South VTalcs. Snrregs of the Lotanical com- inrestigation: (a)  specific reql~i r~nlcnts  for seed ger- 
position of the pastures are to be made, in the spring, minat io~l ;  ( b )  rnodzts o1~crt:ndi of soil culiivation trcat- 
summer, and autumn each season. I t  i .  lloperl that  rnnlt.:; and ( c )  g r a z i n ~  nlaiiaac~~c.nt. 
over a period of years the pasture analgzcis may pro- I n  1915, field investigations lverc confincd to the 
vide useful supp lcmen ta r~  information on the factors problem of soil cultivatioil treatrnenta exc~lnsiro of the 
ieading to outbreaks of this disease. Samples of t l l ~  grazing falator. Iirsu!ts sho~ircd that  cultivation treat- 
principal pactilre species of the surveyed properties ment is bay no  means universally efficacious in promoting 
have been collected arid for~varded to the Division of the growth of n'iiuruera rgcgrass iiz cavy whcro it has 
Animal EIcalth and Production. g ron :~  successfully in thr  past ancl subsequently de- 

( i i)  Regional Pcrsf~ire Lal~oratory, .D~nil iquin,  New clined in  protluctivity. T l ~ e  reqult of cnltiration 
Soufh Wales.-Good progress is being nlade in the app(~ t r s  to be dc;lcn:l(>llt in a t  least pome inqtaltccr upoil 
erection of bilildings and otllcr facilities a t  this centre. ac1equ:tto seed reserres in the soil. 

(1)  Srreral  trials of a preliminary character have Two new esperimr~nts llarc b,:cn desipnccl to com- 
been undertaken on the establisllment of pastures and mence in  1946 in xrliich tlre in tc~act ion  etit,cts of ileptli 
crops under irrigation on selected soils i n  the l e r r iqu in  of cultivation, scetl rate, and nitrogen status will be 
and IValcool districts. A number of mille'ts, fodder furrher inrestigated. 
sorghums, maize varieties, and slimmer-growing p a s t u r ~ ( 2 )  Conf1.01 of Capeweed-Cryptosfemma calendti- 
bpecies are included in t l t c~c  trials. Work is p ro j ec t~d  1ace~im.-These experiments have been teniporarily dis- 
i n  1946 to determine the inf l~~ence  of various factors ou continued, since it ii: f ~ l t  fllalt the prohlciirs havc 
the establishment of a Winlmera ryegrass-subterranean solrcd withi11 the liniiti of practicability. Lato so~ving, 
clo.irer pastulv ilndrr irrigation on n n f a l l o ~ ~ e d  land, preceded by destrnction of a comiderable proportion 
irlcluding the effect cf soil type, irrigation before and of the capeweed sclerllings, will illcrc,a;e substantially 
after p o ~ ~ i n g ,  the use of a cover rrop, and the use of the establi~llment of solrn specie3 and dcc r~ase  protluc- 
superphosphate and sulphate of ammonia. tion of the capewecd. IIomever, the developn~ent of 

(2)  A co-operative trial x7ith the 1 ) i r i~ ion  of -Animal hormone-like, substances as ~veedicides will n arrant  a 
I-Ien!tll and 1'rorh1ction is i n  progress a t  t11n Bnrooga study of their possible va111e in tlic control of capewced. 
Field Station. The  trial is designed to  provicle illfor- (3)  Alineral D~ficiency Sttidies.--The major field 
mation on the effect of applied lime and nlolybtlcnurn plot trial. on the ICarakatta sands near Pert11 are coli- 
on the copper aiid rnolybdenunl uptake of natural cerned ~ v i t h  the inter-action of p h o ~ p h o r u ~  and potash 
pa9ture. Yield ant1 botanical composition are simnl- on a veldt grass, subterranean clover pasture. Jicsults 
taneously under study. T o  the end of 1945, no signi- in 1945 indicated that  subterranean clover responded 
fieant changes in  yield o r  botanical composition had significantly better to phoiphorus and potassium 
resl~lted from the treatme~lts  inll~osed. The pasture together than  to either iintrient alone. Ehrhar ta  
material is being analyscd by the Division of Animal calycina showed no response to potash. Subsidinry 
IIealth and Production. trials with wood aahcs Ira\-c strongly inilicatetl that  

( 3 )  survey of the vegetation of the Falkincr the responses of subterranean clorer aro entirely due ' 

&fenlorial Field Station was made in October, 1945. to the potash content of tlic wood ash. N o  resllonses 
( i i i )  Inst i tute of Agriculture, Nedlnnds, Il'estern to n~olybdr~nunl ha re  been recorded. 

Australia.-(l) Species und Jrlixtz~re Trials-(a) Po t  culture trials on fire sandy soils froni Gingin 
General-Work has c o n t i n ~ ~ e d  on the problem of with a number of t ~ ~ a j o r  and rninor e1enlellt.s ha re  been 
securing suitable grasses f u r  u>e in the 15-85 inch given some useful indications of the likely deficielicies 
railifall belt of Westcrn Australia, Froill resclts of on these soils. Among the more markcd rclii)oiiws uere 
the species rnixtnre experinients, i t  is becoming in- those to sulphur on t r o  of the soils aiid to  n:olpMenuin 
crcasingly clear that  none of the perennial grasses at 01, t ~ o  others. Trials dcsigned for 1946 will a im  a 
present available for artificial seeding in this area is  tlie elucidation of some of the points emcrgilig from 
likely to prove satisfactory. I t  appears that  the very this trial. 
short season experienced in this region will pro7 cnt fhn  (4)  Pasture tnvesligations R~la i i lzg  to Sheep 
succ.cssfu1 use of F'hnlaris fub~rosa  as a soxrn perennial Infertility Prob2e??~s.--IVork is c o n t i n ~ i n g  on the rela- 
gras.3, a t  least ox-er the greater par t  of the area. Work tjonsbip of pasturo type to the incictc~l~cc of the repro- 
is contiiluilig with Ehrhnrtn c>alycinn. and, thougll the d n c t i ~  c diseases experienced in 3Ierino sheep in  certain 
species is  more successful than  Phalar is  duherosa, its parts of the solltll-west of Tl'estern Australia. The 
cornmrrcial use may be limited 11y several factors in-  disease appears to be cor~c~laiecl nit11 a dominance in 
eluding the ,sllortness of t h ~  sea~on.  iittention is the p x s t u ~ e  of D ~ a l g a n u p  suhtcrranean clover, though 
therefore tending to move from the study of these there is now cvidr~lce that  the Ih i~algannp strain is not 
perennial species to  the problems associated with the the only strain causing the disease. Two exI~minlent> 
use of the ananal  Wimmera lyegrass. of identical d c ~ i g n  involrinR a total arca of 400 acres 

( b )  E l , ~ l , n r t n  grazillg trial.-This expe;iment was were commenced in 1945 to examine the effect of two 
in 1943, all({ in 19.1-5 was in its second highl,~- ~0ntr2b+ted pastnres 011 th2 incidence of these 

grazilLg year. R(,grolvth Tras ,catisfnctory the diseases. The t ~ o  treatments are ( a )  "llormal" 
ol>cuilrg antun111 rains and grazing commenced on 13th pa-turc. snbtcrranean clover dominaut, and ( b )  oats 
Julie, 1943. At  tllis tinle, the pasture consisted of 35 plus l\Tilr!rn~ra ryegrasc n-it11 a lorn proportion of sub- 
per cent. fljl'hrlrnrfn, wilh 60 per cent. ~ u b t e r r a n e ~ n  terranean clover. 
clorcr. I)ifTerences in the mean density of herbage S!th011g11 pasture data have be.m seecued during 
(cn~t.,/ac.re) bctlTcpn pasture under continuous zlld 1943, no vital results will emerge until 1:lillbing data 
rotational gr:~zing, respectively, mas cmali and of are available in the autumn of 1916. 
doubtful significance. Differences i n  liven-eight and The work on this subject will be extended in 1946 
ffrece neights between the flocks under each of t l ~  to inc.lude the effect of major and trace elemeilts on 
treatments were a 1 ~ 0  nnn-significant. It is of interest the p:o\rth 311d potency of Dx-alganup subterrallean 

--lr 
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clover; tilc examination of a wide range of strains of experiment in which co~n~~ar i sons  are being made be- 
substerr.lnean and tile testing of a number of tneen two strains of Ithodes grass each sown in swards 
important pasture species from and non- ~ r i t h  and witllout lucerne as the pasture legume. ~ a c h  
affected areas. treatment is replicated three times, ~ n d  each plot is 

The Tvork on this is being undertaken as a snhdirided into five sub-plots to perlrlit rotational 
co-operative projert betTq,eell tho Coulleil for Scientific g r a ~ i n g  and the conservation of hay from part of each 

; and Industrial ReycaTch alld tile T C ' , ~ ~ t c r ~  Xii~trnlian pasture d1irilrg the ptxak p o w t h  pcr:od. This will 
Departmellt of Agrieultero, alld also \vith the Institute be available for u-inter use. The value of each pasture 
of Agiimilture of the Unirersity of Western Australia. is being asses*rd by lireweiqlltr of the rteers, ~ i d d ,  a~rd  

(5) Perfi;lif?, JIaintenarbce.--Th<* role of lcgnmes, chenlical and botanical composition uf the pifitures. 
in rotation .;~stems lor ligllt-textured ,ioils, is Tile re.iults for the first twelre ~ ~ e e k s  of grazing are 

r beconling illcreasingly illlportallt ill Western Llustralia. of intcrcst. The steers have gained more ir-eight on 
The buildillg up of soil productivity in soils low in the ccmbinat:on of Rhodes qrasi and lucerne than on 

, fertility, whptllcr (lue to initial poverty or tllc effects Iil~odes grass alone, ~ i h i l e  the local strain of Rhodes 
of long cultiration, can probably be most easily acconj- grass is gi~ring better l i ~ e ~ ~ e i g h t  gain than the intro- 
plished by the u.e c,f pnst~lres, pa:.tirularly tllose cun- duced leafy Kenla ,-train. This latter difference may 
tainillg legumes. A recent exalnination by the Western be a temporary one-but it is 1:evertheless unexpected. 
Anstyalian ncpartnlellt of Agriculture of soils on A related experiment, in which various methods of 
which lupills llnd heen grobvn for periods of establiqhing R h ~ d c s  grass alltl ~ L I C C ~ ~ ~ C  in a mixed 
time indicntetl that the total soil nitrogen, and the suard are being examined, has been commenced. The 
yield of wlleat groll-n on tlleae 6oils, increased with tho treatments include 1-arious times of planting of the 

of years under 1upin.s. There is also field turo species and variouq p~etreatrnen~s d the land. 
experience to indicate that D~+alganup subterranean ( 2 )  Inter-row Cvlti,oafion 1'aslures.-Three experi- 
clover and fidd peas, as 1 ~ 1 1  as lupins, have a marked ments have provided data indicat'ng that a mixture of Q 

effect in improving soil fertility. Paspalurn scro?~irulaizinz and lucerne grown in inter- 
X trial 11-as commenced in autumn 19-16 at the cultivated rows can provide adequate feed for stock 

Wongan Hills Experiment Farm, in coiljunction with throughoixt the year. 
the State Department of i\griclllture, to examine the A, ,xp,,r;ment designed to study growth of pa- 
effe,ct of these legulnes on sol1 fertility and their va!ue FlrTum scrobic.zL~atum under grazing, has shoTvn that, in 
for wool The three legumes SoTvn vt 'n  a sward, plilnts Jose vigour through competitioll for 
Wimnlera ryegrusb or oats will constitute the grazllzg available soil moisture, because the supply of available 
phase in a four-year l'.Otation. soil exalnillation~ will nitrogell in the soil is depleted, ancl by 
be made; the product~vity of, and wool return from, from 13r01ifiC weed groTvtll. I n  rons, at  illcreasillg 
the pastures mrasii~cd; a i ~ d  the effect on soil fertility from 3 feet-g fpet, colnpetitioll fo r  ,Tater has 
examined by the growth of a succeeding wheat crop, heen of negligible importance and shortage of available 
and by recording the nitrogen status of the soils. nitrogen has been eritlent only at 3-it. spacing; ~veed 

( i r )  Armidale, New South JtJaTes.--(l) Grazin9 growth has been effectively controlled. The yield per 
4 

El-23rriments on Natural Pastures in coniunction with a(2l-e has bee2 greatest fronl rows at 4-ft. spacing, but 
Parasitological Inve~tigatior~s.--A comprehensive serie3 there i p  pome that. giren an optimum mix- 

1 of experiments to study the efFect of vario~13 grazillg tl2re Of grass and lucerne, an irltcngjty of grazing 
treatments on nntilral psstnres and on the development sufficient to ensure satisfartory returns 
and parasitic infection of the sheep grazing thereon, througll the animal, 3-ft. rows might giT-e a g r e a t ~ r  
has been planiicd i11 co-operation with the McMaster 

of the Division of and Froln an experiment planted to allow conlparative 
~rodnet ion.    he experiments have been designed to of different mixtures of Paspaluyrt scrobicu- 
deterli-iine the influence of--(a) different rates of stock- laturn alld lucerne, it has been learned that, in the 
ing; (b)  continuous and grazing; and (c) Darling Dolvn,, envirollment, there is for 
the size of flocl', the liveweight, woo' ~vater betm~een adjacent, rows of lucerne and grass at 
production of the grazing and On the yidd and 3-ft. &in. spacing. Ro,ot of the lilants 
com~ositioll the pasture. The site selected sllow that the lurerne roots iinvatie ,Ile root aolle of the 
portion of Saumarez ,Station near brmidale. contignoua grass roots. 

( 2 )  Pa.qLure Species Trial.-Preliminary tests of s A, to determine tile efficiency tran- 
; 

nulrlber of 'elected pastura species, sp;ratioa of pasPnl?tm scrobiczl/of7Lm at  different soil 
plants, have bcell commellced in 1946. moistLlre levels, has heen designed to gi3in sonle know- 

, Three centres representing the three major soil groups ledge of basic facts regarcling the ac.c.ulliulation arid 
of the Armidale district-lateritic soil, granitic soil, utilization of soil moisture in tile sumnler raillfall 
and basaltic soil-have been selected. region. illlother experiment in progress will permit 

( 3 )  Esfab7ishvne)~t and Persistency of Subterranean detern1ination of the rate of pelletration of ~yater 
UOZ!~~.--A small trial to test the establishment and thpOUgll blark soil in relation to the initial soil rnois- 
l>crsi.qtencp of siibterranean clover was laid down on ture 
granitic soil in 1945. A11 excellent establishment m-as (g  0 t h  rr world with Paspalurn scrobim~at7Lm.- 

; obtained, but the stand has deteriorated a great deal ~l~~ pos;live relations.lil) between sheep 
because re-establishmelzt in the autumn of 1946 has ,,,eight increments alld mean telnperatllre is 
Ireen Poor and patchy. Several strains of this cloTer inrestigatcd. Evidence of such relationship was 
are included in the 1946 planting referred to nildcr (2) .  f i r c t  obtail,t in 1 ~ ~ ~ 2  fIVolrl  a n  ex17criment designed to 

(4) SUTI 'P~  ~f Naturcx! ~'cr\fzrrcs.-,i reconllaissance determjlle the periods of food in a mixed pasture 
survey of the pastures of Ellgland mas made in of Paspal?rrn scrobic~rlaftrm and lucerne. Subsequently, 

I 1945 to define the ~ > r i n c i ~ ~ a l  pasture types. Three such a T-ariCty trial of four grasses in combination 
types were recognized and described, viz. Danfhonia, tvitll lucerlle) proT~itIrtl furtIlcr of this rela- 
red grass, and wire grass past~re.. A paper coverillg tiomhip and, in adrlition, evi(jenre of the superimposed 
this n~orlc and di~cussing pastnre problems in New effects rhnngcs in diet. A nerv experirnellt has been 
England is now in course of publication. planned to g i ~ e  more definite information on this ques- 

(v )  Cooper Laboraiory, Lazues, Qz~eendand.-(1) tion. A small flock of eight sheep is being held in a 
Lucerne-Rhodes Grass I'nstures.-Grazil~g was corn- raised yard, and fed a conrtant diet of 50 per cent. 
menced in the spring of 1945 on a beef cattle grazing wheaten chaff, 35 per cent. maize, 15 per cent. cotton 

I 
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seed meal, Trical-os, and water, all ad lib. Records are (7)  Nutivs Legumes.-The collection, observation, 
being kept of the live weight of sheep, mool growth, and seed multiplication of native legumes have been 
fibre dialueter, and changes in suint. continued. 

I t  lias been observed ~ l ~ a t  on certain soils (subject (vi) " CJilruth Plains ", Cunmmulla, Queens1and.- 
to flooding by run-ofi from adjacent areas) both on the (1) G'razinig 2llanagement Experiment.-In this ex- 
Darling Downs and a t  Lawes, plants of Yaspnlum periment, a Mitchell gra,ss pasture is being grazed by 
scrobic~tictlum rl1ow deficiency synlptoms. Tests with sheep a t  light, moderate, and heavy rates (one sheep to 
t l ~ e  knoun trace e:crncnts have given contradictory T j  arres, one ~ h e e p  to 5 acrcs, and one sheep to 2 ;  acres, 
results under pot culture .conditions, but both zinc and respectively) and at  three frequencies (continuous 
manganese seem to be of importaucc. grazing, summer grazing wit11 winter spelling and 

i'l new experiment designed to measure the effect of winter grazing with summer spelling). Tlle expcri- 
mowing on the rigour of lJnspalum scrobiculatum has ment has concll~ded its fimt term with the fifth shear- 
been co~nmenccd. ing of the s l ic~p.  The results from this first five years 

Seed prodnction and harvesting technique, and the indicate that of the grazing treatments tested continn- 
requ;,.ite conditions for satisfactory germination and ous grazing at  a rate of one sheep to 5 acres is the best 
establishment of l'aspcrlzl~n scrobiculafzlnt h ~ v e  received grazing treatment for this pasture type. 
further attelltion during the past year. Comparing continuous and rotational grazing, no 

(4) Oatfle I'asture Ilzvesfigations.-The area of differences in shcep liremeights or in mool prodnction 
beef pasturcs ill ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ d  a t  present under have 1)cf.n recorded, b ~ l t  the amount of forage available 
cBnsideration is tlL3t pOl.tioll Of +he Sta tc  east of tilt. "lid'" rotational grazing has tended to be less, and the 
rnaill east-west divide alld south of the TroI)ic of Capri- difference between the different rates has been greater, 
cdc,rn. yllu major I)rohlelli in this is to c lcuTnc tllc the Ileavier the rate of stocking. The liveweights of 
acute ,chortage of proteill that  exists for about six sheep hare  been collqiderably lower under heavy stock- 
months of the T~ this three experiments ing than undcr light stork;l~g, but under medium 
have hvcn comntenced a t  Itotltl's !Jay, near Gladstone. stockillc beell only slightly lower. With a rota- 
These are designed to give information on: tional grazing system involving summer grazing and 

winter sprlling, the pro]?ortion of Mitchell grass in the 
('1 possibilities llleerne p~stllye has bPpa nlarked]y reduced. N o  in the 

loscrnflzes sundaicu) as a pasture legume. chemiczl composition of the pasture due to  grazing 
(2) The effect of nlajor and lllinor elements on treatmcnh hare heen but the data 

and yield of To'vnsvi11e sholr Ruetuations in the percelltago of protoin, phos- luce~ne.  phorus, soluble ash, and calcium, particularly in the 
('1 ?'lie effect of of nitrogen, niiscellaneous or herbage (non-S.ramineolls 

phosphorus7 potaFsil'm) and lime 'On the species, e s i n d i n q  leqonies). The fli~ctuatiol~r have not growth of the native spear grass (Eletero- been regularly seasonal, but are related to ineidence of 
pogon confortus) pasture. rainfall which has been very erratic. The miscellaneous 

(4) The value of a light surface e11ltiration of species, as a gmup, have lrad a eonlposition the native pasture. Serrrrai indicative of a superior nutritive value, being higher 
Pasture 'lare a'" "en for tllnn the other rpooies grollps in *rotein, soluble ash, 
observation. and calcinm, tvhilc thpir phosphorns content has been 

Burning of excess growth is a feature of the manage- relatively high, and cellulose low. 
nlent of pastures in these areas, but little rxact infor- nefails, drought conditicns during lRtter two 
mation is available concerlling the long-term effects pa,.s +be experiment ,  con.idrmble supplementary 
of this procedlirc. Conseguent1~-, an  experiment was feeding has been carried o l l t  e hi^ was practically 
commenced a t  Latves in  1945 to detcrllline the egect to the  hravty- g:mzil;;; t rcntn~mts.  ~ \ l t l lQl lg l~  
of annual burnillg on the yield and botallical composi- the pons  monetary rctllrn per acre from the sale of 
tion of an  area of natural pasture. wool mas greater under this heavy grazing treatment 

(5)  I ~ i c e r n e  Incesfign~ions. -- Select'on for rust durinq the first thrrc pears of the experiment, the 
resistance has been continued in the Fs and 3'4 genera- actual cost of supplementary feeding during the follo~r- 
tions of mosses between resistant and susceptible ing two years more thall outweighed the aggregate 
plants. Clonal populations of the better material have monetary advaatage. Thiq wes the case v i th  supple- 
been e,ctablished. mentary fodder at  costs inflated by war conditionr. A t  

comparison of the persistence under gYazillg in a pre-War costs, there is still some adrantage i n  favour 
lucerne grass sward of a wide range of lucerne types of heavy grazing after five years, but the pasture has 
hns llom concluded. Several straillj of Jledicago s"@"ed under this treatment and will prohablg take 
tinosn origin approached the persistence value of the .?ears conservative use to recover. 
IIunter River variety of lucerne, though no strain When the cspcriment commenced in  1941, i t  was 
exceeded it. storlced with sistccn-months-old sheep so that  they were 

The comparison of a number of lucerne strains under still arowing. The grazing treatments affected the 
ponditions of summer floodinaq has heen commenced. development of these young qhcep as ~ h o ~ n  by sukse- 
Yielci and sllrviral trials, including the evaluation of '~Uent body ~?easnrements. On the llcavy grazing 
a nunlber of progcllies derived from Iliade treatments, the frame of the sheep was smaller and this 

Australian material have been continued. A d e f t  was n o r e  marked under rotational grazing than 
co-operatire experiment is being conducted to test the thp continuously grazed plots. 
vllue of, and to multiply, two ?trains of lucerne (2) Other Investigations a t  " Gilruth Plailns ".- 
evolved from selections made on the Atherton Table- Cutting treatments have been commenced on a n  arti- 
land. ficially established stand of barley Mitchell grass in an 

Progenies of material surviving under conditions of experiment to determine the effect of various cutting 
heavy and continilous grazing arp now being subjected treatments on yield, chemical composition of the cnt 
to similar conditions and survivors will subsequently material, and persistence of the stand. 
be reselected. A d~ta i l ed  map of the flora of " Gilruth Plains " has 

( G )  Plzalaris Investigations.-A strain selected for now been completed. Ground survey and aerial photo- 
summer rigour and good persistence under Lai:-ts con- yraphp have been combined in maki~ig  this map. 
ditions is now being subjected to a persistence test Copies of the map will hecame nvai1al)le on p ~ ~ b l i ~ a t i o n  
rlnder p a z i n g  in comparison with a commercial strain. of the survey report. 



3. weedti In,~estigutionu.-(i) Q&E@arbzzed Burr.- 
ftecords of the number of galvanized burr and other 
plants have been continued on a four-treatment graz- 
ing experimeyt a t  " Warrie " Station, Queensland. 
Seasonal conditions constitute the most important fac- 
tcr dcterminillg numbers of b u r  plants at  any one 
time' Since April, 1943, a period of severe drought, 
burr numbers in terms of grown plants per 25 square 
liriks have decreased from 18.60 to 0.17. Differences 
between grazing treatnielits have not been consistent, 
but the unstocked paddock has fewer burr plants at  
both the high and low peak periods of plant den4ty. 
Iiowever, the evidence available shows that i t  will not 
be practicable to control the weed by lox-ering the rate 
of stockiiig by sheep. The results of the eight years 
study are now being collated tvith a view to their pub- 
lication. 

(i i)  i1dir~tweed.-Research into the control of mint- 
weed was recommenced in 1945 after a lapse of fire 
gears. Previous work had indicated that chemical 
Eprays and repeated cultivation did not give much 
scope for control where inint~+-wd is well established. 
Experiments with competing pasture plants had also 
been unsuccessful. As a first step to recommencing 
these investigations, a survey was nlacle of the mint- 
weed areas of Queensland and New South Wales to 
dcterrnine both the geographical distribution of the 
plant and the distribution in rclation to soils and rege- 
tation. This survey indicated that the weed is confined 
to heavy textured, sclf-mulching, brown to black soils 
mainly derived from basalt. Further, altllongh it is 
already present in several regi.011~ of eastern Australia, 
it has not yet reached its maxinium spread on these 
soils. Field experiments conducted last snrnnler showed 
that mintmeed is not a competitor of sunimer crops 
(maize, grain sorghum, sweet sorghum, and Sudan 
grass) x~liere efficjcnt cultural methods are used. 

Experiments with chemical ~~eedki l lers  showed that 
,; per cent. arsenic pentoxide gave a complete kill, 
Cliloroxone, A510, and 1)iiloc gave an 80 per cent. kill, 
and Metlioxone gave a slightly lower kill of mintweed. 
Pot experiments are being conducted to determine the 
growth of mintweed on different soil types. 

(iii) Capeweed in  E'lnz Crops. - I n  m - o p e r a t h  
with tho Australian Flax Committee, an experiment 
*vas conducted in 1945 near Colac, in Victoria, to 
determine the iizfluence of various treatments in reduc- 
ing the population of capeweed in flax crops. The 
results ohtainrd indicated that Dinoac (sodium dinitro- 
o-cresylatc) alone, at the rate of 2 gallon in 100 gallons 
of RyueOUS spray per acre, gave a sati2sfaatory control 
of ca~w\~,eed witlioirt noticeable i11jur.y to tl1i. flax crop. 
The addition of sulphatc of alnrr~onia to 1)inoc sprays 
injured the flax and reduced its yield without notice- 
ably inrreas:ng the weediciilal value of the spray as far 
as capeneed was concrrlled. I11 this instance, the con- 
trol of the capewed meant the diflerence between 
complete failure and the production of a saleable crop. 
T1:c coninlcrcial yieiil of flax fruiu tllc control plot was 
0.71 ton per acre, that from the plots sprayed with 
Dinoc alonc 2.12 tons per acre. 

' ( i ~ )  SkeJefol~ Ilrc(>d.-Experiments on the control of 
this weed by hormone-like poisons were comlnenced in 
November, 1945. Results mere disappointing. I n  most 
instances. only di~coloi~ration of the leaves and slight 
epinasty of the stem 1% as caus*d, and thc most cff~ctire 
concentrations xwre still considerably less effective than 
arsenic pentoxide. 

Further tests are r)lanned for tho spring of 1946. 
(T) Ifoary ~ r e s s . - - ~ m a l l  spray tr6zls ~ ~ i t h  hormone- 

like poison5 mere conducted at Wagga last summer. A 
more comprehensive experiment is planned for next 
July: 

(vl) Physiological Irwestiga.dtions. - Studies are in  
progress on the actfbn of plant poisons. One of the 
obs!acles to detailed s tudie~ of thc effect of plant 

poisuns has been the difficulty of identifying dead a d  
live tissue in the Geld. A simple method has now been 
devised involving the insertion within the tissues 
(e.g. roots of plants sprayed with ~o isons)  of a probe 
and measuring the electrical resistance across its two 
points. The apparatus is readilg portable. 

4. PZc~nt introduction.-(i) Qenera1.-The past 
year Elas been one of great expansion in  overseas and 
internal plant eschan?es, and of re-organization and 
developnlellt of the facilities for complete testing of the 
plants introduced. The ending of the ~ ~ a r  has resulted 
in  the rp-n!>ening of many imyortant sources of plant 
materia!, and has also led to a greatly increased 
demand from overseas institutions for seeds of Aus- 
tralian plants to help in  the restoration of collections 
damaged or dissipated during the war years. I n  help- 
ing to supply such seeds, the Section is not only per- 
forming a service of direct value to the recipient coun- 
tries, but is building up a goodwill which mill be of 
grpat benefit to future exchanges. 

131xring the year, arrangements have been made for 
the closure of the stntion a t  " Fitzroyvnle " near Rock- 
hanipton. and roncentration of initial trials of sub- 
trcpical plants in southern Queensland, where excellent 
facilities are available at  Redland Bay and Lawea. 
From this centre i t  will be possible to organize regional 
trinls in all parts of northeril Australia much more 
efficiently than could be done from "Fitzroyvale ". 
t2s part of such trials, an introduction garden has been 
established at  Kat1ierin.r in the Northern Territory, 
and work there will be greatly expanded as staff and 
facilities become available. drranqernents are also in 
hand for the transfer of the main introduction station 
in Western Australia to Wnlkalup, near IIarvey, which 
is more suitable climatically and agronomically than 
Xilresk, where the trials are at  present concentrated. 

The scielltific staff of the section has remained almost 
unchanged during the year, and staff shortages have 
restricted cle~clopnients in certain directions. This 
position will be rectified in the near future. 

(ii) Introduction nnd R1:chang.e of Plants and See&. 
-Somc 510 spccics and vnrieties of plants were intro- 
duced from abroad for trial during the year, a number 
greater than in any of the previous twelve years. 
Pasture and f o r a ~ e  plants forli~ed the hnlli of the intro- 
ductions, including large collections of Nnditerranean 
pasture species for trial, particularly in Western Aus- 
tralia, and plants fro111 Uroquay for trial in southerii 
Queensland. Other notewortby introductions include 
numerous varieties of cantaloupes for trial by the 
Vegetable Section, opium poppies for the Drug Plants 
Section, strains of 5uagule rubber (Parthenium 
arge~~taturn)  from California, linseed varieties from 
Argentina, and several introrluctions of seed of kudzu 
( P t i e r ~ ~ r i a  ihunbergiana) which have been much pub- 
licized for use in erosion control. Trials with these 
plants are still in the initial stages. 

Over a thousand samples of seeds of Australian 
native and crop plants have been sent to overseas 
aqr icul t i~~ai  and botanical iai; t i t t~tio~~s, while 220 intro- 
ductions hare been sent to State Departments of Agri- 
culture and other Australian experimentalists for trial. 
The preparation and distribution of annual seeds lists 
and quarterly lists of introduced plants has been 
continued. 

(iii) Pnsfwre and Forage Plant ?'rials.-These 
trials have been continued at  all centres, ranging from 
small row tests of new intr?oductions to more extensive 
stvard and grazing trials of thobe which have shown 
proniise in the iliitial tests. 
In Queensland, experimental work has cont in~~ed 

with pigcon peas ( C a j a n ? ~  cujan) and stylo (Sfylo- 
santkes gvacilis) which were noted as particularlf 
promising in previous reports. Further results have 
confirmed the superiority of some of the Tndian 



varieties of pigeon pea, which greatly outyield the con- 
trols in  leaf and pod material, as 1 ~ 1 1  as in  grain. 
Weighings of the residual material after standing 
plants were grazed by bullocks have shown that a con- 
siderable proportion of the smaller' stems, as well as 
the nholo of tlie leaves a ~ d  pods, weye readily con- 
sumac1 in winter. 

11 recently introduced variety of stylo is of particu- 
lar  interest as i t  has a more upright growth habit than 
previously tested strains, as well as an  apparcnt 
capacity to ripen sepds before frost damage becomes 
serious. I n  co-operation with the Department of 
Conlmerce and ilgriculture; seed supplies of stylo are 
being built up for wider distribution and grazing  trial^. 

Extensive varietal triais of soybeans hare  been con- 
ducted at  Lawes and. Redland Bay. While seed pro- 
duction has suffered somewhat from diseases and 
adverse climatic influences, several varieties of South 
African and Javanese origin have shown promise as 
forage plants. I t  is proposed to initiatc soybean trials 
also a t  liatlierine, Northern Territory. 

A t  Callberra, nearly 200 grass a l ~ d  legume iiltroduc- 
tions mere tested in  the nu]-sery area, and, of theso, 
about 40 have been considered to warrant further trial. 
These include several strains of cock~foot (Dactylis), 
bror~ic (Bro~nus) ,  and wheat grass (Agropyron), as 
well as vetches (VC'icia spp.) and other legumes. 

The season a t  Muresk in  Western Australia was 
exceptionally wet, in rontrast to earlier years, and 
several of the  perennial grasses have shown up more 
proniinently. Plot  trials of both annual and perennial 
introdnced pasture plants mill be set down to test their 
yielding capacity under systcms of cutting. 

(iv) Vcgclable Oil Plant  I'rin1,s.-Trials of intro- 
duced linseed varieties at  Lawes and Redland Bay have 
been very succes~ful, the yields a t  the former centre 
being particularly promising. As in  previous trials at  
Canberra, some varieties of Indian origin have been 
outstanding. Experimental work with this crop will 
be extended, with the inc l~~s loa  of a number of recently 
introduced Argcntine varieties. I t  is believed that  
linseed lias good prospects as a commercial crop in 
southern Queensland. 

Other vegetable oil crops under test include sesame 
(which lias made good growth at  Redla~ld Bay), 
safflower, rapeseed, sunflower, and soybean. As noted 
above, difficulties have b x n  expcrienrcd in  obtaining 
satisf:ietol.y seed 1):otluetion from the latter crop, a i ~ d  
further morlr iq required before any varieties can be 
confidently recon~nlended for extrnsive cilltivatio~l for 
oil production in soutliern QueenJand. 

(v) Ruhber Plant  Trials.-Experiments with the 
g i ~ a y ~ ~ l e  rubber plant ( P o r t h ~ n i i i m  urg~lzlnt71nl) have 
bee11 continiicrl at  C'nnbcrr:~ and Lawes. ,inalpqes made 
at  t21c JYaitc Algricnltural Zt~qearch I n s t i t u t ~  Dhow that 
plants grown under natural rainfall a t  Lam-es compare 
more than favorably in yield and rubber content wit11 
the bcst irrigated plantings in South <iuctralia. 
Waterlogging during an  exceptionally wet summer 
caused some loss of plants from the Lax-es plantings. 

Expcrimental nork  in  progress a t  Canberra is 
designed to test the influence of annual pruning and 
as~ocia te~l  pasture p1:lnts on the yield and co~nposition 
of the shrubs. Aclditional strains of guayule have been 
obtained from California for use in variety trials. 

(vi)  ilIisce7laneozis P lan t  Trials.-Several intro- 
ducecl barley varieties liax-e again p r o ~ c d  supcrior to 
the local co~ltrols in trials a t  Muresk, these including, 
in  aclilition to the Beecher variety noted in last year's 
rr l  art, the varietic,< Z~ilii. TPIIII(-.(~~:> Xo. 3 IJly~in :ili[l 
Duplex. 

Yam beans (Pachyrrhizus spp.) have made excep- 
tionally good growth a t  Redland Gay, and promise to 
give a large crop of seed. Tests to determine the 
insecticidal value of the pondered seeds are being made 
by officers of the Division of Economic Entomology. 

Varieties of sweet potato have been under tr ial  at  
" Fi t i~oyva le"  and Itedland Bay. I11 spite of a n  ex- 
ceptionally dry surnmcr, the varicty Porto Norado has 
giren a high yield of very uniform tubers a t  " Fitzroy- 
vale ", while thc Fi j ian  variety, Three Months, is 
promising a t  Redland Bay. 

I n  co-operation with the Drug Plants Section, an  
extensive trial of opiurii poppy varieties was conducted 
a t  llureslr. 

(vii) Herbarium.-The Divisional Herbarium has 
continued to expand, the mountcd specimens, exclusive 
of special collections, now totalling 11,818. 

As in recent years, routine determinations in  con- 
section with the pasture in~rcstigatioris of the Division 
have formed tlie main actirity. The need for taxo- 
nomic research iri important groups of economic plants 
has become increasingly apparent, and will be partly 
met by the appointment of an officer able to spend full 
time on systeniatic problems. The functioning of the 
Herbarium should also be facilitated by tlie arrange- 
ments made for joint action ~ i t h  other C a a b e r ~ a  
institutions with similar interests. 

5. lTrheat Invcstignt ions.-7'alce-all of Wheat.- 
Fro111 the results obtained in the experiments 011 take-all 
of wheat that m7err started in 1938 and continued 3illC~ 
then, i t  is clear that  plants that  are provided with the 
necessary plant food for optimal growth processes are 
resistant to tllc disease and, conversely, plants that  
are grown in poor soil are very susceptible. The 
organism that  is associated with the disease appears to 
be present in :oil wherever mheat is grown. Like 
othcr cliseasc-producing organisms, i t  is able to invade 
its host, but the extent of the damage caused by tbe 
disease depends on host nutrition. I n  plants that  are 
grown in coil that supplie? an adequate arnount of well- 
balanced avail:~ble plant food, tlie effects of the disease 
are negligible. 

At thc present time there are two series of experi- 
ments in  progress in  bird-proof cages. in which a tot:il 
of about 1,000 five-gallon drums is being used. I n  
each experiment the soil is different. One typc of soil 
is from a wheat field in ml~icll take-all occurred when- 
ever cropping with mheat JTas attempted. T l ~ e  othcr 
type of soil 1s from the bed of a river. I n  contrast to 
the other, i t  has prored to be inherently deficient in 
plant food, even when optimal amounts of water are 
supplied. I11 the drums containing the latter soil, t113 
effects of growing wheat continuously, after " fall on^- 
ing ", in rotation with oats, grasses, and a11 ornan~cntal  
plant that  is re,)utedly not attacked by the take-all 
organiml, are all being observed and recorded. I n  
the drlllns i n  which wheat has been grom7n contint~ously 
since tlie experiment was startrd in  19-12, tlie yield has 
been depressed sig~ificailtly i n  those to which nitrate 
of soda was added. T1i.e same trend was observed with 
some othcr inorganic fertilizers. The re>j,onse to adtlcd 
farmyard (sheep) manure was outstanding. 

111 +he ofllc;. rxperiment, several variations of treat- 
ment have been designed to supply information regard- 
ing the influence of some inorganic fertilizers to amend- 
nients, farmyard (sheep) manure, leaf mould, heating, 
drying, ancl TI-atcrlogging of soil, as well as different 
methods of exposing the plants to infection by the 
organism that is commonly associated with the d i seas~  
in this arca. 

Chcniical analyses of plants taken from the different 
series indicate that there is much to be learned by this 
method of attack about the e8ffects on the disease of the 
addition of specific fertilizers. Obviously, i t  is not to 
be expected that  fertilizcrs that  are eflective 011 soils 
in the Australian Capital Territory mill be equally 
applicable elsclvhere. 

6 .  Fru i t  Investigations.-(i) I n  7'asmalzia.-The 
investigations dealing with the physiological disorders 
of apples and pears in tlie orchard and the disorders of 



these fruits during storage, and for which the labora- 
tory at  Huonville was established, were sus- 
pended during the war. I t  was nccessary for the officer 
resl~onsible for tlrcse studies to engage in war emer- 
gency work on bellalf of the Department of Conzmerce 
and Agriculture. This work included the examination 
of processed foodstufi's for the Services and the invcs- 
tigation of other immediate supply problems. 

During the past year, there has been a reduction in 
the an~ount of material passing through tlie testing 
laboratory owing to decreabing Service demauils. Thiq 
reduction has been partially counterbalanced, ho~vever, 
by export material ordered by the British Ministry of 
Food and U.N.R.R.A., which required exanlination for 
sterility, quality, and packaging. Special examina- 
tions have also been macie of surplus llrnly stocks of 
food for the guidance of the disposal authorities. 

Nevertheless, i t  has boeii possible during the past six 
months for the IIuonville laboratory to take up again 
the study of fruit storage problenls, although it was 
not pmsi1)le to recolnnlence active experimentation. 
The greater part of the investigational work on this 
project was suspended during 1910, although a few 
experiments were continued as late as 1943. I t  was 
not practicable, however, to do more during this period 
than record reaults. I n  addition, a considerable amount 
of data, aceun~ulated prior to the war and not analysed 
or collated, awaited attention. The examination of 
these data and the preparation of reports to cover the 
result3 of the pre-war work have been commenced. On 
the basis of the conclusions which these data provide, 
and in co-ordination with projected fruit storage inves- 
tigations by the State Departments of Agriculture, 
plans for active experimentation during the coming 
season mill be made. 

Co-operative work with the Tasnianian Department 
of Agriculture on the vitamin C content of tomato 
varieties n as continued. 

( i i )  At Stanthorpe.-A general account of the scope 
and purpose of the apple and pear rootstock investiga- 
tions at  Stanthorpe mas given in the Council's Journal 
for May, 1938, and results obtailied during the first 
ten-year period sulllrriarized in  the Eighteenth Annual 
Report of the Council (p. 10, 1944). 

During the past pear, routine cultural operations, 
growth n~easurements, and records of yield and be- 
haviour of the different apple and pear stock-scion 
cornbinations under trial in nursery and orchard plant- 
ings have been continued. The results of a nursery 
trial in  which the Merton apple rootstoclcs Nos. 793 and 
789 gave the bebt perforn~ailce.: nere 1-eportcd in  the 
Council's Journal of Norember, 1945. Two other 
Merton rootqtocks, Nos. 778 and 779, budded with 
Jonathan scions in another nursery trial, have, a% the 

1 end of ten years, given very good results compared with 
six other woolly aphis imnlune stocks. Merton stocks 
Nos. 793, 789, and 778 are now being multiplied, and, 
during the winter of 1947, a sufficient number of plants 
should be available to allow a limited distribution to 
nurserymen. Additional types of reputedly immune 
apple rootstocks have been secured and are being pro- 
pagated for testing. 

I n  the first planted nursery trial of pear stocks, 
which is now six pears old, William Bon Chreticn pear 
on Yyrtis callerynnn has produced better and larger 
trees than on the East Malling selections B1, C7, D3 
and D4. 

Among other and incidental trisls made during the 
year, one ~vhich aimed to test the efficacy of D-D (di- 
chloroethylene and dichloroothane) as a control of 
w-oolly aphis in the propagating beds gave very good 
results. Splraying the young shoots in  the stool beds 
and then covering the bases with 6 inches of soil, or 
corerilzg the bases of the shoots w;th 6 inches of soil 

and then injecting D-I) solution into the centre of the 
stool, gave control of woolly aphis below ground for 
about four or five weeks. 

(iii) Diseases of Xione Fruits.-Diseases such as 
dieback, shot hole, freckle, and brown rot of apricots, 
peaches and nectarines, rust and brown rot of plums, 
and disorders of apricots, such as failure to set or to 
hold fruits to maturity, have been observed in the Aus- 
tralian Capital Territory. These troubles have already 
been reported from conlrnercial orchards in other parts 
of Iiustralia. Thanks to the willing co-operation of all 
householclcrs in  the sections of Canberra that i t  has 
been pos~ibir to suryey, nluch 1x1s been learned during 
the past year about the incidence and the local loss 
from these troubles. The niain purpose of the survey 
was to study some aspects of the dieback disease of 
apricots. 

Such well-known boron deficiency diseases as brown 
heart cf ordinary and Swede turnips, "hen and 
chickens " of the grape, bro~vn discoloration ,of cauli- 
flower, the occasional occurrence of external cork, in- 
ternal cork, and ineasles of apple have hem observed in 
gardens in which gunimosis of stone fruits, especially 
apricots, occurs. I t  has bcen hhowll in  water culture 
experiments in  the United States of America that 
gummosis and dieback of peaches occur if boron is 
withheld, and are eliminated if boron is supplied. I n  
British Columbia, dieback of apricots has been shown 
experimentally to be due to drficiency of boron, and 
the disease in tlie orchards in the province has been 
controlled during the past few years by applying borax 
in the fertilizer. As boron deficiency bas been observed 
in the other above-named crops in Canberra, i t  appears 
logical to assume that the diehack of apricots in the 
same gardens might also be a boron deficiency disease. 
Experiments to test this hypothesis are in  progreqs. 
The dieback tllat has been observed in some of the 
orcharding areas in parts of Victoria, South Australia, 
and Tasmania apprears to be due to more than one 
cause, anlong which map be included spme simple or 
compound deficiencies of sorne major, as well as trace, 
elements. 

I t  has also been observed that a few trees in Canberra 
that were treated with borax set and held heavier crops 
than other trees that have not been so treated. Some 
other observations suggested experiments that are now 
in progress. As an example may be cited the absolute 
or relative frecdoln from brown rot in  some bearing 
apricots and nectarines in a season in which neighbour- 
ing trees lost the greater purt of the crop. The circum- 
stanres suggested that $the differences were hardly likely 
to be due to mere chance. 

7. Drug Plant Investigations.-These investigations 
were commenced during 1940, as a war emergency 
project at the request of the Medical Ec lu ipen t  
Control Committee ant1 th? National Health and 
Medical Research Council ; they were designed to deter- 
mine whether certain essential medicinal tlrugs of plant 
origin could be produced successfully in Australia. In  
addition to the progress notes subniitted in  previous 
numbers of the Annual Report, a general description 
of results obtained during the first three years' experi- 
mentation with respect to hyoscine, atropine, morphine, 
ephedrine, and santonin has been published in the 
Council's Journal for November, 1945. 

During the past two years, investigations with 
respect to a number of specific drugs such as ephedrine, 
digitalis, and quinine have been concluded, and effort 
has been increasingly concentrated on three phases of 
the project of post-war importance. These phases are:  
( i )  the study of Duboisia spp. as sources of hyoscine 
and atropine; ( i i )  the study of varieties of Papaver 
sonzniferunz as sources of opium alkaloids; and (iii) 
the systematic search for sources of phar~nacological 
and insecticidal substances in native plants. 



Work on all three phases has continued to be done in 
co-oprration r i t h  the Department of Physiology, Uni- 
versity of Ncibourne, and, in  addition, the Department 
of Physiology, University of Queensland, and the 
Division of industrial Chemistry of this Council are 
now co-operating in the implementation of the native 
flora studies. 

( i )  Duboisia spp.-A report dealing with the varia- 
tion observed in the nature and quantity of the main 
alkaloids of Duboisia myoporoides and Duboisia 
leichl/a~dtii among individual trees of natural stands 
and between comparable types in  young plantations 
tkroughout the season has been published i n  the 
Council's Journal for dugust, 1945. The conclusions 
reached closely approxin~ate the summary of findings 
presented in last year's Annual Report. 

Differences in the morphological form of young 
single tree progenies of both species grown at Nambour 
and at  Canberra have been evident. Analyses of leaf 
samples of these trees are still proceeding, and i t  is 
not possible yet to say how far the nature and quantity 
of alkaloid produced by these progenies differ and to 
what extent, therefore, variation previously reported in 
natural stands and plantation nlatcrial may be attri- 
butted to genetic factors. Several new field occurrences 
of D?ihiiisiu, ~ ~ z ? j o l ~ o r t ~ i c l c ~  liar,, 1grc11 esal~~ined during 
the year, and secd collected from thebe and other 
sources (particularly of the southern type). Addi- 
tional progeny plots from this secd will be established. 

Experiments with fertilizers have not yet produced 
any significant differences in  alkaloid content, although 
the application of arnrnol~ium sulphate in  a pot experi- 
ment materia1l.v affected the growth habit and form of 
both ~pecies. No further ev;dellce has so far been 
obtained regarding the influence of other er~vironmental 
factors. 

With the objective of obtaining information concern- 
ing the general problem of the chemical development of 
the alkalcic', of tlie species, studies of the alkaloids 
present a t  successive stages of seedlir~g development 
were continued. A report on this phase of the work is 
in the course of preparation. For the same purpose, 
grafting experiments have b e ~ n  continnrd. I n  the leaf 
of tomato grafted on to Duboisia rootstock, hyoscine 
was proill~ced (vide report in ilzrsfrnli~in cTournal of 
Slcience, August, 1945). The leaf of a tobacco scion 
grafted on to Dz~boz'sia contained both nicotine and 
hyoscine. Various other grafts have been made, and 
by the analyses of the resulting alkaloids fundamental 
iilforrrlation on alkaloid synthesis I n q  bc derivr>d. 

The plots at Nambour and Canberra, which were 
established for the purpose of discovering the most 
suitable methods of cultivating and linrr~esting 
D~rboisia mhen grown in  plantation, and which were 
described in last year's :lnuual Report, have been main- 
tained. By the end of 1916, su6eient experience and 
data on cultivatiol~ and h:ir\c~,,;ng iho~i l t l  h:~vc. bec.1~ 
vbtsiaed to serve as a ,guide for prospective growers. 

( i i)  Opium Poppy.-The results of studies on the 
changes in the morphine and dry matter content of the 
opium poppy during the maturarion periad were re- 
ported in  tire Council's Journal for November, 1945. 

Trials of different varieties were again conducted at 
three centres and a report on these trial& mas published 
in the Coi~ncil's Journal. Of the 44 varieties so far 
tested, the arerage percentage of morphine in the husks 
has ranged froin 0.18 to 0.57 per cent. Certain varie- 
ties have been f o ~ ~ n d  to be better adapted to conrlitionq 
in southern Australia than others, but none has com- 
bined all deqirable characters. Two varieties ham pro- 
duced greater amounh of morphine th in  the others. 
one by yielding large amounts of dry matter with a 
relatirelv l r , ~ ~  conccntrstion cT 1r.orphine. nnd r11r othel 
smaller amounts of malerial rich in morphine. 

The breeding and selection programme commenced in 
1944, which aims to conlbine the niost desirable 
characters of promising varieties, has been continued. 
About 800 single plant selections were made during 
the past season, and, of these, approximately 100 were 
assayed for morphine content. Several individual 
plants produced inlsks that contained as much as 0.9 
per cent. morphine. Thirty of these selections are 
being tested further in row trials during the present 
season. 

No significant results were obtained from the ferti- 
lizer trials at  Canberra. The commercial plantings 
made under the aegis of the Council were only 
moderately successful, those crops which were grown 
under irrigation being the most successful. No  com- 
mercial scale planting5 were arranged for the 1916-47 
season. 

(iii) Nafive Plants us Sources of ilIedicintr1 Dm~gs 
and Insecticidul Substances.--The search for sources 
of supply of pharmacologicsl and insecticidal sub- 
stances in native plants, whic11 was cornmcnced i n  t l  

systematic rrlanncr dxring 19-14-45, was continued 
dluring the past ycar. Survey and collection work was 
concentrated in nol-th Queerisland, most attention being 
given to the examination of species of the tropical rain 
forests. Of some 450 "field spot tests '' made for 
alknloids, 50 difxerent specie, were found to contain 
si~l~stantial  amounts of alkaloid, while another 60 
species of those tested containcd small amounts. I t  is 
e~timatecl that at least 10 per cent. of the species of the 
rain forests contain alkaloid in quantity, and probably 
about 20 per cent. produce a1lralo;ds in less amounts. 
Samples of some 40 different species selected on the 
[,ask of the field spot tests were submitted to the 
Physiology Departments of the Universities of Mel- 
bourne and Queensland for cllemical and physiological 
testing. Of these, reveral have giren promising results 
and are the subject now of more detailed investigation 
by the Division of Industrial Chemistry. A number of 
species have also i,een a~lpplied for preliminary insecti- 
cidsl tests. A conlpilation of hl l  ~ J U \ ) ~ I S I ~ P ~  and r~porte~tl 
references to the poisonous and rr~edicinal I,roperties of 
Qucensland plants is in the course of preparation and 
will be completed in the near future. 

5. Il'obacco ln7;estigafions.-Studies or1 yellow dwarf 
of tobacco u:ere continued in tlic lttboratories and plots 
of the Division in Canberra in co-operation with the 
Divi~ion of Econonlic Entomology, and in co-operation 
with the Victorian Department of Agric-illiure at  
Myrtleford, particularly with reference to the use of 
DDT spray. The results are reported under the Divi- 
siou of E~ollomic Entomology. , 

Other work on tobacco is hcld up pending the return 
of an officer fro111 the Unitetl States of America and 
Canada, where he is consulting authorities there on 
tohr~eco produrtioil, treatment, Ssc. 

9. Vegetable I~vestigations.-(i) General.-Short- 
tclrm investigations covering varietal, strain, and other 
necessary mar-time problems of 1 cget~hlc crol~s have 
now been completed. I n  this category are included thc 
agronomic studies of variation in varieties and strains 
of toii~atoc~, beans, pcas, cabbage, red beet, carrot, and 
onion. As a result of this worlr, the varietal position 
is much alearer in t h ~ s e  crops. I t  is apparent that in  
the gencticali,~~ unqtdblc cross-pollinated c?c.ps, viz. 
cabbnge,, red beet, carrot, and onion, intense 
selection for -eed purpoces for ariy particular 
environment sl~ould take place from high- 
qnality commercial erops in that environment. I t  is 
only in this may that high-quality uniform vegetables 
can be protlilcrd in :he cross-pollinated croup. ' r h ~  
same does not apply to the more genetically stable 
self-pollinated crop:, viz., tomatoes, b ~ a n s ,  and peas. 
During the year, articles on the v~ork with tolnntoeq and 
cabbage have been prepared for pnh1i.cation. 
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The future work on vegetable crops will concern an cut from dolwant tubers and sprouted on wet filter 
intense study of the genetics of disease resistance and paper in petri dishes. By exanlining large numbers of 
quality, and of ancillary problems. I t  is hoped to piants grown from these eyes, it is hoped to isolate a 
elucidate some of the basic involved. As a few that have escaped virus infection. 
by-product of this work, hybrid material will be pro- (i i)  Growth Studies.-Work on developmental 
duced for use and development by crop specialists in stages in the growth of the potato plant has been con- 
vario,~,, rrgions of Australia. tinued. A general plan of growth anJ  development 

( i i )  1'otnioes.-Genetied work aimed at producing hat, been published, and this has served as a starting 
). hybrids resistant to the potato viruses A, X, Y, and point for further m-ork. As a fuller understanding of 

leaf roll has been continued. H y p e r s e ~ s i t i r i t ~  and thc dr-:clogment of the no i~na l  plant is attained, the 
hence field immunity to virus Y has been developed for studies are being extended to include the growth and 
the first time in certain hybrids by intensifying, through development of potato plants infected with virus 

h genetic means, tlle necrotic reactions apparent or diseases. These studies are ~co-ordinatcd with the 
inherent in certain common potato varieties. A study potato breedi~lg work; they are ~rov id ing  information 
of the principles involved in  this resistance to virus Y on the factors that determine maturity, ~ i e l d ,  and 
is in progress. Two papers have been published in disease resistance in t l ~ e  potato plant. 
the Council's Journal on this subject. (iii) Use of Zinc Oxide as a Disinfectant on Cut 

Work 011 resi,htancc to comrrion scab (Actinorr~yces Potulo Setis.--A. colnprehensive field trial was designed 
scabies) has been begun. This has demonstrated that to test zinc oxide as a preventive for missing in potato 
seven varieties or hybrids tested in Victoria and the crops caused by the rotting of cut potato setts. 
Australian Capital Territory give promise of sufficient Although planting conditions that should have caused 
resistance to scab for breeding purposes. missing were nullified by a change of weather, i t  was 

(iii) Tomafoes.-Agronomio stndies of selected shown that zinc oxide applied to cut setts before 
varieties have beon continued with a view to assessing planting did protect them against premature 
the factors contributing to yicld and adaptability to ~oit;llg. i t  d s o  caused a rednct l~n of Ilhixoctonia 
any particular environment. Progress has been made lesions on the stems of young plants, and protected the 
with the Fusarium wilt problem. Isolates of this tubers against common scab (ilctinomyces scabies). i t  
organism have been obtained from all the important was shobvil to hare definite possibilities as a seed disin- 
tomato-growing areas i n  Australia. Although fectant for cut potato setts, because it does ntot injure 
differences in  pathogenicity between isolates are not tuber tissue; i t  encourages rather than discourages 
great, there is some evidence for the existence of subcrizniion, and i t  has a definite fungistatic action. 
strains of Fusarium wilt. Susceptibility of a large 11. l'omato Spotted l.Yilt.--Further work has been 
number of varieties and species to these isolates has done with the protective inocu!ation method of pre- 
been tested under controlled glasshouse conditions. venting disease in tlie field by infectil~g the plants in 
Glasshouse results are closely correlated with field the seedling atage with a very nlild strain of the virus. 
observations. Among tonlato varieties a range of Field plots were established near Sydney and at 
susceptibilities is bhown. The variety P a n  America is Canberra. B heavy incidence of spotted milt abun- 
outstanding in that i t  is immune to Fwarium wilt dantly confirmed the previous season's observations that 
under both glasshouse and field conditions. An article the protection afforded by the mild strain is of too 
co-rr~i11~ this ~vol-1: has bcen prepared and will appear short a duration to be of use in the field. Methods of 
shortly in the Council's Journal. lengthening the period of protection are being 

(iv) Peas.-Varietal studies have bee11 continued. investigated. ' 

Hybrids combining the desirable agronomic characters Sqzcios cf Lycopersicon possessing resistance or im- 
found among varie~ies are being developed. The search munlty to spotted wilt were tested in the field and in 
for Ascoch?/ta blight resistance is being continued in a the glasshouse, and work was begun on a programme of 
wide range of varietict. hybridization, in co-operation a it11 the Vegetable 

(v) Beans.-Agronomic and disease resistance Section, with the object of producing !a variety tolerant 
studies of a comprehen,~ive varietal collection are under to spotted vilt .  
IT-ay. Vnrie t i~s  powc.'iqing superior agronomic charac- A study of the relationship of the spotted wilt v i r ~  
ters and resistance to the major bean diseases are being to dahlia mas begun, both in the greenhouse and the 
used as parents in a hybridization programme. field. Large numbers of seedlings were raised in the 

Mnch of this \\orli has bcen u p ~ e t  by the spasrrlodic gree~~iioube and inoculated, ~lsing virus from different 
occurrence of a root and stelk rot which has caused sources to study the eflect of the host from which the i 

heavy mortalities in plantings of the varietal collec- virus is obtained on the success of infection experi- 
tion. This trouble i r  prokably due to a complex of one mentj. I n  addition, detailed exanhat ion for symptolns 
or more species of Fusarium, with or without other mas made on a large plot of field plants. Dahlia is 4 
fungi such as Ilfacropkomina pltaseoli. Resistance to regarded as the worst carry-over host of this virus. 

' this disense varied widely both between varieties and Late in 1945, sclere outbiewlis of qpotted wilt 
between different strains ~ ~ i t h i n  the variety Canadian occurred in potat~es  at  the Experiment Farm, 
Wonder. Certain of the newer i4nierican varieties Canberra, and in the Crookwell district. The virus 
were especially si~s~pptihle. Varietal resistance and cansing tEe:e outbrc.aks uras studied and found to be 
the etiology #and environmental relations of this disease a variant form which diflered from the normal spotted 
are being investigated. wilt in  having lost the most severe strain from the 

(vi) Onions.-Quality studies of a number of local complex. Infrction studies on potato showed that by I 

and overseas varieties arc being continued in  co-opera- the loss of this severe strain the virus was able to effect 
tion with the Dirision of Food Preservation and Trans- syst~niatic inr~psion of pointo with case, whereas the 
port. Tlie bioclreniicai factors leading to high quality norrrral rirus did co only with difficultv. The adapted 
are apparently heritable. Bvbrids are being developed virus was thus capable of causing rapid and widespread 
which incorporate the bekt (J I  these heritable quality infrrtioli under favorable condlions. Varietal sue- 
factors frorn c,si~ting varit7ties. ceptibility to this form of virus is being studied and 

10. Potato lr~oestigulio~~s.-(i) lirX Sche~~te.-Of rnatc.ri::l has been collected for a large scale study of 
the varieties of potato widely grown in Australia, the incidence of infection in the t ~ ~ b c r s .  
three hale not yet been obtained free from rin:s Y. 12. Ot!ucr 1r~vesflgations.-(i) Isolation of Qhae- 
An attempt is being made, by isolating single eyes frorn tolniun~ Species.-During studies with the hnochlorite 
tubers of these varieties, to obtain ~irus-Iree  material. method of sterilization of plant tissue for isolation of 
'1'h~ ryes, v i th  a mininii~m amount of tuber tissue, are pathogens, the reqistance of spores of the fungal penus 
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Chactomium to ~hloriiie gas was observed. This led 
to a method of isollating pure cultures of Chaetomium 
fro111 mixed populatio1,s by exposing plates and then 
destroying all organismb settling on them, except 
Chaefomium, by the addition of small quantities of 
chlorine in solution. 

(i i)  Control of C'ulture Mites.-Experiments to 
control the ravages of mites TT-hich destroy stock cul- 
tures of pathogellie and other fungi were done with 
DDT and gammexane. DDT nras found to be ineffec- 
tive, but garnmcsane  as highly effective, and a simple 
technique of dipping cotton wool plugs i n  alcoholic 
solution of this insecticide was developed. 

(iii) Fertilizer Experiments in  I'ine Plantations.- 
I n  1939, broatlcast treat~nents with superphosphate or 
gronnd rock phosphate were applied to Pinus caribaca 
and 1'. taeda, planted in 1930, on infertile, sandy soil 
at  Woodburn, oil the South Coast of New S'outh Wales. 
There w-as no visible result during the first two seasons 
after treatment, but during the following four seasons, 
the dressings .sf 28 cwt. per acre of ground rock phos- 
p h ~ t e  or of 3 cwt. of superphosphate applied in 1939 
produced extra increments totalling over 4,000 super 
feet of timber per acre for the four-year period from 
July, 1941 to Jnly, 1045. The average total annual 
increment in the treated trees was nearly double that 
in the controls. There is no sign of the treatments 
losing their effectireness, and all traces of "needle 
fusion" hare disappeared from the treated plots. 
Similar treatrr~ents of I'inus rccdiata in the Moss Vale 
district were much less effective, although during the 
autumn of 1946, the sporophores of mycorrhizal fungi 
were very much nlorc abundant in treated than in  un- 
treated plots, even where the trees themselves showed 
no response whatever. 

(iv) Maize Disease Investigations.-Pollen from 
twelve American inbred lines of maize was used to 
pollinate single plants of ,a good commercial open- 
pollinated strain of Funk's Yellow Dent maize from 
Gippsland. T~vcnty of the resultant "top crosses" 
ivcrc tt+ted for yield and zgronomic characters against 
thc female parent artd two other commercial strains 
at  Canberra. Top crosses from two of the inbreds 
gave yields 20 per cent. or more above those of the 
controls, and appeared satisfactory i n  other respects. 
Sornr of the inbreds are claimed by their originators 
to carry resistance to stalk and ear rots, but for the 
second time, in~oculations of  talks land ears with 
Diplodin zcae failed to reveal any marked resistance to 
artificial inoculations with this fungus. 

13. Publications.-The following papers were pub- 
lished during the year :- 

Anderson, A. J."l946).-Molybdenum in re- 
lation to pasture improvenleizt in (South Aus- 
tralia. J. Coun. Sci. Ind.  Res. (Aust.) 19 : 1-15. 

Bald, J. G. (1945).-Effect of rugose mosaic on 
the yield of potatoes. Phytopathology 35 : 
585-90. 

-(1045).-A plan of growth, maturity and 
yield of the potato plant. Emp. J. Exp. Agric. 
53: 43-8. 

Bald, J. G., and Nor~is ,  D. 0. (1945).-Virus C 
from an old -4uitralian varicty of potato. 
I'l~~jiopatlzology 35 : 591-7. 

Bald, J. G., and Oldaker, C. E. W. (1945).- 
Iicactions of Tasmanian Dismark and Ero\~-nell 
potatoes to the commoner ~ i r u s  diseases. J. 
Coun. Sci. Ind. Res. (ilust.) 18 : 209-18. 

Barnard, C., and Finnemore, IT. (1945).-Drug 
plant investigatiolls. 
1. Progress Report. Ibid. 18 : 277-85. 

-- 

Report of work conducttd while on Mineral Deficiency Investi 
gations, South Australia. 

Cashmore, A. B., and Campbell, T. G. (1946).- 
The weed problem in Australia: a review 
Ibid. 19:  16-31. 

Donald, C. M. (1946).-Competition between 
pasture plants with reference to the hypothesis 
of harmful root interaction. Ibid. 19:  32-7. 

Davie.:, J. G., and Christian, C. S. (1945).-The 
establishment and early management of sown 
pastures : Australia. Imp. Bur. Pasturcs and 
Forage Crops, Bull. 34, pp. 73-96. 

Hutton, 13. M. (1945).-The relatiollsl~ip between 
necrosis and resistance to virus Y in the potato. 
2. Some genetical aspects. J. Coun. Sci. Ind. 
Res. (-lust.) 18 : 219-24. 

Hutton, E. M., and Bald, J. G. (1945).-Rela- 
tionsliip bet~veen necrosis and resistance to virus 
Y in the potato. 1. Greenhouse results. Ibid. 
18:  48-52. 

Loftus Hills, K. (1945).-A note on the vegetative 
propagation and tree form in Duboisia spp. 
Ibid. 18: 230-3. 

-(1D.115).-Changes in the morphine and dry 
matter content of the opium poppy (Papaver 
somniferunz) during the maturation period. 
Ibid. 18: 286-97. 

-(1945).-The presence of hyoscine in tomato 
scions on Duboisia rootstocks. Aust. J. Sci. 
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111. ENTOMOLOGICAL INVESTIGATIONS. 

1. General.-During the year, all the special war- 
time projects of the Division of Economic Entomology, 
and also certain investigations that arose out of them, 
hare been concludcil; and substantisl steps have been 
mads toward the reinstitution of a full peace-time 
research programme. 

As in the previous year, considerable attention has 
been devoted to the study of DDT and 666 (the latter 
term being retained in this report for the crutle product 
containing 10-13 per cent. of the active gamma isomer 
of hesachlorcyclobexaae, now officially designated 
'( gammexane ") . 

The Division has been particularly interested in the 
development of a water-miscible DDT preparation 
which would not suffer from the disabilities associated 
with tho emulsions hitherto used, and therefore 
immediately recognized the value of a preparation 
developed by a Sydney firm of chemical mannfacters. 
This preparation, to which the name " Rucide " has 
been given, contains 50 per cent. para-para DDT, and 



on being melted and poured into mater forms a colloidal 
soliltion mliich gradually turiis into a stable, fine emul- 
sion of DDT particles. " Rucide " has been studied 
in the laboratory and subjected to small and large-scale 
field triale, and very promising results have been 
obtained with it against both horticultural and stock 
pests. 

A conference of efntomologists from the several State 
Departments of Agriculti~re, the Waite Agricultural 
Research Institute, and the Council for Scientific and 
Industrial Research, was held at  Canberra, in  June, 
1945, to discuss the results of the season's investigation 
into the use of DDT. These investigations formed 
part of a co-operative programme planned the previous 
year, ~ i ~ h e n  there was a shortage of supplies of DDT 
for civilian use. The Division's work since this con- 
ference has furnished, largely through field trials con- 
ducted on a practical scale, very satisfactory confirma- 
tion of the promising results obtained during the 
previous season. 

During the dry season, an oficer of the Division 
visited the Northern Territory to carry out a surrey 
of the insect poets attacking fruit and vegetable crops 
grown by the Australian Army Farm Companies, and 
to advise on methods of control. 

I n  the field of biological control, special attention 
has been concentrated on two projects, St. John's wort 
and potato moth, the first of which is already showing 
the fruits of success, while the second has now reached 
a stage at  mhich optimis~n appears to be justified. ,So 
satisfactory has been the multiplication of the potato 
moth parasites in the laboratory colonies, that further 
introductions of most of them will probably be 
unnecessary. . 

2. Crrtflc Tick.-During tlic year, biological investi- 
gations very lerpely gave p lace to  d i ~ e c t  studies of 
control measures m d  especially of preparations that 
could be used in dips or sprajs. 

( i )  Preparations Containing Arsenic.-The stan- 
dard dipping solution containing 8 lb. arsenic per 400 
galloils was nlorlified by adding a variety of other 
materials, including small amounts of DDT, rotenone, 
or nicotine sulphate, and by altering the reaction from 
sorl~emhat alkali~le to strongly acid (pH2). No 
material improvement was obtained, horvever, under 
field conditions. Strategic dipping designed to catch 
all ticks in the most vulnerable stages, and ,involring 
three dippings in six days in arsenic plus nicotin3 
sulphate, was tried at  Helidon. The cattle were cleared 
of tick, but the treatment proved severe on. the beasts 
and ~\ould probably he too drastic in hot -\!cather. 

( i i )  UDT.-In the various experiments, DDT was 
applitd in the form of a solution, an emulsion in water, 
or a colloidal suspension. Solutions containing 12, 8, 
and 4 per cent. DDT, finely sprayed over the body at 
the rate of 2-4 8. oz. per beast, killed ticks and gave 
protection from reinfestation for mean periods of 7, 
66, ancl 39 days respectively. Emulsions were sprayed 
over the animals in such a way as to wet the whole 
body thoroughly, the actual amonnt remaining on the 
beast not usually being measurable. I n  a number of 
experiments, it was found that 1 per cent. DDT gave 
substantial control, ~ $ i t h  a protective period of about a 
week, nhile 2 per cent. DDT cleared animals com- 
pletely of ticks and protected them from reinfestation 
for about twelve days. I n  a series of seaaonal experi- 
nlerlts with 2 per cent. DDT .emulsicnq, which are being 
1.~111 at  " Gracemere ", near Rockhampton, the same 
kill and protective time has been recorded for early 
sunlmer, late summer, and late autumn. I n  a field 
experiment with a Buzacott spray race at the property 
of Mr. Quest, near Rxnnes, 1 pcr c:nt. DDT emulsion 
gave an alnlost conlplete kill and nine days protection 
from reinfostation at a consun~ption of 4 gallon fluid 
per beast. 

The most i n t e r e p t i ~ ~  results have bern obtained with 
"Rucidz ", the colloidal DDT preparation referred 
to in  Srction 1 above. E'ollowing preliminary observa- 
tions on individually sprayed cattle, three field experi- 
ments have been u11dertahi.n with "Rucide" to date, 
two in dips and one in  a Buzacott spray race. The 
0uid used in  all three contained 0.5 per cent. DDT 
(i.e. 1 per cent. "liucide "), and in  every inrtance, 
very satisfactory control of ticks was obt:~ined. These 
esperimcnts are still in progress, but protectioll from 
reinfestation seems to be of the orJer of one to two 
weeks or more; and in the first experim~nts (carried 
out at  "Rannes ", the propcrty .of X r .  J. L. Wilson, 
with material generously supplied by him), the pre- 
paration has reir~niiied active in the dipping vat for 
three montlls, dur;ng nhicdh time 5,000 head of cattle 
ha\-e been dipped, a:ld the clip has been topped up with 
2,500 gallons of fluid. 

These results are highly pr.omising, and it seems 
possible that cattle tick may be c~ntrolled at  a cost of 
about 4d. per head per treatmcizt for materials, but 
with less frequent dipping than is now necessary with 
arsenic. This work is being. pressed ahead as quickly 
as facilities for fieid trials can he nzade available, and 
is being ex-tended to include a stiirly of the use of DDT 
to cleailse cattle moving froin ticky to clean country. 

(iii) Torlrify of l)D2'.-12 long-term experiment, 
designed to run for three ycars, has been set up to 
deter~nlne ~vhether there is any cumulative toxicity of 
DDT to cattle. Two qroups of anirlials are being used, 
one on :L high and the other oil a low plane of nutrition, 
and each beast is roc.eiving., weekly, 32; granls of DDT 
applied to the skin in o ~ l p  -oli~tion. No ill effects 
have been observed up to thi-cr months. 

3. Buf'alo Fly (Siphons esi!prtr).-(i) Ilniry Cattle. 
I ,  -1his aqpect of the investjgntioll can now be regard,ed 

as cornplcted. I t  has bclc.11 s!ionn that the fly rn:ly be 
controlled efLciently in d,iiry bercls 1)y any one of three 
methods: by the us? of II1)T-treated, glass-walled 
traps ; by ligllllp spragiilg the c o ~ ~ s  while in  tlle bails 
with 4 per cent. solution of l)DT in power kerosene 
cvwy second or third da.y; or by more heavy spraying 
as for thc dry stock. Control in dry cattle (.nu be 
obtained by spraying the shoultlers of about half the 
animals every three weeks during the fly seasol1 with 
2-4 A. oz. of a bland 2 per cent. DDT emulsion or 0.5 
per cent. DDT as '' Hucide ". 

(i i)  Beef Cattle.-The same method of spraying 
with 2 per cent. DDT in emulsion or 0.5 per cent. in  
colloidal suspensioii is effective in beef cattle which are 
La~idl~l l  sufficiently often. 1 t  has been found. con- 
venient and successful to spray the cattle while still 
parked in the draining pen after dipping; under these 
conditions, labour and cost are insignificant. 

The efiect of 0.5 pcr cent. DDT as "Eucidce" sus- 
pensions when used to tre'at the whole animal has been 
studied in experiments on cattle-tick control with a dip 
and spray-race (sep Section 2 above). Protcctioii from 
bufl'aio fly lastcll for a longer period than the life-cyclz 
of the fly, so tlLat it seemed that the .rv21ole local popula- 
tion n a s  destroyed and reinfestation oecilrred only as 
a result of infiltration from outside the property. 

(iii) General.-An information circular giving pro- 
gregs results nas  distributed (luring the year, and a 
bulletin describing the completed research is now in 
preparation. 

Irihile tlie main problem in areas of dense cattle 
population appears to be solved, worlr is continuing 
on pctsible methods of applying DDT automatically 
to cattle in the paddocks, and on biological studies of 
the b~lffalo fly, designed to elucidate its rate of infiltra- 
tion into freed areas, and to assess nlorc accurateIy the 
probable ~ l t i m a t e  distribution of X. ezigun j11 Australia. 
The chief result to be recorded from the current 
biological sti~dies is the devcloprncizt of a simple 
method of bio-assay, using adult buffalo flies; this has 
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resulted ln a quicker tlssess~~~ent of tox~city and per- (iii) S ' y r ~ e r p s t s  for Y y r e t l b r m .  - The work orr 
sistellce of di,cl'ercut DI)T preparations than would synergists (" activators ") for pyrethrum in fly sprays 
otherwise have been possible. is being terminated and the results prepared for publi- 
4. P7Lce;ll B l ~ ~ $ ~ . - - P u r t h e r  tests were carried out to cation. The basis of the synergistic effect of various 

evalll:rte thr cfrfctiveness UIjT for use against tile ~ua tc~r ia !~  from Australian and other sources has been 
Australian sheep blofffly. Experiments with DDT for investigated. Tests have been carried out on further 
protection agaillst body stril\-e took the form of con~poiii~tls cllemically related to sgncrgistb ~vhicll hat1 
illscctary tests in which tr.pated long-JT~oolled sheep ly\.ere been in~e~qt'gated previously. New mctllods of testing 
expD~Cd to a dense population of egg-laying flies. sgnergis:~ have been devised by which i t  can be deter- 
Enllllsio~ls, suspensions, or solutions of DDT were inined whether the synergist acts by increasing the 
appljcd as a coarse spray to liElited areas on the qwntity of toxic n!aterial acquired by the flies during 
back of each sheep. Cotton wool plugs soaked in exposure to the spray mist or by rendering more 
solution (indolo and ammonium carbonate) which effective the dosage which is received. 
btimulatc. o ~ i ~ ~ o s i t i o n  \vc1re tipd ill the Aec'cc. ill treatcltl (iv) G'erie~.al.---After the lapse of war years, work 
and adjacerlt untreated areas, and the relative number has recommenced on funda~nental studies dealing with 
of egg batrhes laid 011 colltrol and test plugs used as illsect physiology and t ~ x i c o l o ~ y .  I t  is hoped that these 
the criterioll of eficctiveness of the treatn?ellt. The will open up new approaches to insect control. Pre- 
sheep were brought into the insectary and tested in this liminarp studies have been made on the insect cuticle 
fashion at  illtr.rvals until there was no difference in and cntirular penetration. The effect of poisons on 
the number of e g p  laid on test and control plugs. insert en7yrnes is also being studied to obtain informa- 

E ~ ~ ~ J ~ ~ ~ ~ ~  allit kerosene solution contallling 1 or 9 tion on the mode of action of insecticides. 
per cent. L)I)T gave almost complete freedom from 6. Biological Confro1.-(i) General.--The investi- 
ovipositlon for  four to w,,,lcS. , c ~ ~ ~ ~ , ~ ~ ~ ~ ; ~ ~ ~  were p t t j o n ~  carried on rlnring the past year have been 
not as effective. preliminary tests with 666 indicated "alnly concerned with the biological control projects 
that i t  gave conaiderabiy less protection than "Iready in Progress agaillst insect  fists of major eco- 
collcrntrations DCT. ~h~~~ illseclary lests are  nornip ilnportance. A considrrahle amount of work 
being by of field trials to actual condi- has also been carried out on the biological control of 
tions of ueage. St. John's wort and good progress has been made. 

Assistance has also been given with the introduction 
The effectiveness of DDT as a stomach poison to the United States of St. Johnls t ~ ~ o r t  insects non. 

being evaluated by grmvth retardation studies of blow- established in nustralia. R~ in previolls J,earS, very 
fly larvae reared under sterile conditions on an arti- ral,lnble assistance was by officers of the s t a t e  
ficial n7ed;unl contailling the po'son. DDT is more Departments of Agriculture and the Waite Agricu]. 
tc~xic to youllg larvae than to older larvae. I t  is more tllral Researc21 Institute in liberatillg insects bred at  
e3ective as a stomach poison than sodium arsenite, and Callherla for tlistriblltion, an? fllrllishillg reports on 
considerably nlore eilective than boric acid. The addi- the q l l ~ e o l l e n t  history of the liberations. 
t:on of DI)T to solvents or e:n:ilsions had little effect (ii) Biological Control of Insect Cab- 
on rnorta1:'ty in  contact toxicity studies in which fully haqp J$'hite Bzrtterfly (Pieris rapaa).-The introduced 
grown lnrvm were immersed in the fluids for five Braconid Apantelas glomeratus, was recovered 
minutes. frorn t!lc field in appreciable numbers dnriny thr 1045- 

~ 3. Physiology and 'l'o.ricology.-(i) liepellent Tests. 4-6 season, and now anpears to be well established under 
--Wor!i is corltilming on 3x1 correlation of field conditions in the Australian Capital Territory. ~ cllelnical structure I ~ ~ ~ v s i c a l  I)l,opcrti~s with repel- AS a result, additional numbers were available for dis- 
lellt artirity, llsillg the rrlosquito, Acdes aegypti, as the tribllt;on. A rcport received from the Waite Agricul- 
test illsect. TIlp pht21:llatc. and a group of p~eilol tural Research Institute (to nhich c o ~ s i ~ l i m e r ~ t s  total- 

occur naturally in the essential oil.; of ling over 1,000 were sent for local distribution during 
some I l ~ i s t r a l i a ~ ~  plants are at  present being esaixined. the 7 ~ 2 " )  yives hope that t h b  parasite may be estah- 

hli~hed in the vic;nity of Adelaide. 
( i i)  Uiolqical and CAomicul Bstimation of DDl' ~h~ pteroTnalid (PLPramahs sp.), which is and 0 t h ~ ~  I n s o ~ t i ~ i d c ~ . - B o i ~ r t  instsr flcdes aegypti closely relntrd to, if identical ivith7 P. pupa7wn, larvae, grown under standard conditions, have heen ,,, ,I,, fo..nd to be attacl;inS pie,is quite cornmonk 

utrd for the bio-assay of DDT and to explore the insec- thro,;gl.out. the hustmlian Capital Territory. Supplies 
ticidal p rop~r t i e j  of a mlmher of Auetyalian plants. of this parasite TTere available to the plant ne -  
Acetone extracts dispersed in water were used in these scnrch Laboratory of the victorian L ) ~ ~ ~ ~ ~ ~ ~ ~ ~  crf 
st11d;es. Eighteen plant extracts were testcd. Of these, ~ ~ ~ i ~ ~ l t ~ ~ ~ .  
four ~rodnced inore than 50 per cent. lllf)rtality in 24 Aitllough 110 general survey has yet been made to 
hours at 80° C. in a concentralion of 4,000 Parts Per assezs the value of thePe parasites as controlling agellts 
million (based on original ail.-:'ry v eY$lt). The most of the cabbage white butterfly, the ease with T.vhich 
effective extract tested was fro= the leaves of Piper either species can be recovered in the field does aug- 
novae-ho2landia.e Miq. gest considerable activity on the part of both parasites. 

Work on the estimation of DDT by the adapted (b) Citrus ]Zed 8caEe (Aonidiella aurantii) and 
metllod, nsiny Conway micro-diffusion dishes, was con- Brncr~n Olive Scale (Saissetia oleae).-The breeding, at 
tiliucd. hlodifications introdzced in the hope of nlak- Canberra, of the Encyrtids Co?~zperiella bifnsciatn alld 
ing the method more suitable for routine procedure J!eta~~lzycus helvolus, parasites of the red and brown 
wt>re not very scccessful. -111 e1ect~orl:c~tric tilr:rtion olive scales respectively, has been discontinued owing 
method ~ v a s  tried out, but was found to be insufficiently to dIficultics in nlaintaining supplies of the host mate- 
eensitive to be of use for the estimation of DDT on rial. The latest reports do not encourage much h o p  
cattle hair. I t  was found that waxes and other that either parasite will establi.ch itself effectively in 

. extractable materials on cattle hair or vegetable matter this conl~try; although the Waite i l~~ricul tural  Re- 
interfe~ed x i th  the estimation of DDT by the " xanthy- search Institute has reported the recovery of both 
drol method. A new method depend;ng on the re- species in small numbers from the Adelaide area. 
generation of colour in decolorized tripllenvl methane (c) G r e ~ : ~  TIenetnble Bug (Neznm viridula).- 
dyes by the hydrochloric acid split from DDT was in- Further introductions of the Tachinid parasite, Tri- 
vestigated, but consistcnt results could not bc obtained. cliopoda pcnf~ipes, from the United States are being 
Some ~ r o m i s e  mas show11 by a polarngraphic method p~stponed nntil more rapid air transport facilities are 
for estimating the chlorido afttlr deliyd~.ollalo~enation, available. Earlier attempts to establish this parasite 
and a ~ t ~ l ( l ~  of this teiah:liq~~~ is continiling here mere unsuccessful. 



(d)  l'otalo Lllotl~ (Q~~or~tt~oachernu operculella).- districts mentioned showing the most progress. At 
'J'he study, breeding, and distribution of paraGites in- Mannus, near Tumbarumba, New South \Vales, where 
troduced fro111 overseas for use against thr potato moth 60,000 adults were iiberatcd in December, 1944, the 
has been one of the major bioiogical control projects insects had multiplied very well and had procluced a 
rarricd on during the past year. Udficultic? associated marked effect on the weed throughout the area 
\\it!, the introdll,atlnn alld laboratory breed:ng of mr- colonized. G'. h ~ l j e r ~ c ~  is widespread ill the Ovens Val- 
tain of these parasites have beell largely overcme, ley, adjacent to 13f.iglclt, Victoria, and is well distri- 
and as a result of the in~pro~~emcnt  in breeclil~g tech- buted in the v i c i n ~ t , ~  of German Creek and Harriet- 
~ ~ i ~ ~ ~ l ~ ~ ~ ,  it is hopec{ that f ~ r t l . : ~ ~  introductions of these . I n  this area, it is exercising a wort2lwhilr drgree 
sl~cvies of parasites can be di.eontinued. As a result of control. (No inspections Mere made In the I)argo, 
of' intensified brc>edin:: \\rorli, it has been possible to Tanol~ga, or Ovens Vale districts.) Near Man field, 
:tlakc fnrti~cr large tli.-t:.il,ut;ons of ictrodneed psra- Victoria, vcliere 20,000 adults of C. hypcrici were 
s'tes in suitable areas. Substantial liberations have liberated in November, 1944, a recent report indicates 
been made, and further evidence has been obtained that that the insects were making some progress. I n  South 
cel.tain of tllr illtrodnced nlag be nlaking Australia, where this sp~cies :211d the re'ated C. gemel- 
solllc progress toarar.ds esta~lls]inlent fol!o\ving their itrdu nrese liberated dur11:g 1943 and 1944, report8 from 
release. t ! :e Wnite Agriculhlral Rcsearch lnstitute indicate 

A further eighteen consignments of A,icrobracon that the colonies are already establisl~ed and should 

q~lrrhln,: weriJ intsoduccd (luring the 1945-46 season. soon provide material for further distribution. 

1,aboratory breeding was cont;nucd. I11 all a total of CLh~.?jsomc1a gern~lluta is now considered to be the 

10,410 adult lvac liberated. Of these 3,300 most of the three Nypericu'rn insects estab- 
\irere released in t l ~ e  Crooklie11 district, Nrxv South fished in Austraiia. During the past year, the original 

lITaleq, and the rcmainiilg 7.110 on potato crops in the colony at Raker's Gully, Bright, had made particu- 

.\lrstralian Capital Territory. larly good progress, and is now exercising a very satis- 
factory degree of control over the weed in this locality. 

Il:levcn additional coi~signments of Chelonus phthori- padticckc Jx,hic. formerly mere covered by 
?naeae were received from overseas during the period dpllsc gro\\th of St. Jolln)s wort ]lave bpen cleared 
under review. Improved methods for the 1)rceding of in tllree years, and little or no regelleratioll of the 
:his parasite enabled murh  larger d i~ t r ibn t ion~  to be has talien place the dPctnletion of tllc 
n~acle than were possible. Of a total of stands, Dur'ng the year, ofiicers of the V e r n ~ i l ~  and 
12,706 Ch~lonus distribntetl during the 1945-46 season, Noxious Weeds Branch of tIlc Victorian Department 
4 , i O B  urrr.tl Iii,erated in ihe IIonle llill, fkyr, all(] Bomcn ,f Tlandc, and Survey distribilted some half-a-million 
tlistri?ts, Queensland, 7,200 were relelsed in the Crook- adult 6. ge?,ze17ata to lalldholtlers in the Jveed-illfes~ed 
\17ell and Bol~x~arra di2tricts of New South Wales, and area, the Ovens and Kiewa and a ful.thcr 
$00 nere 1 il~crated in Sonth L4ust~*zllia. iCi3,000 (col'ect~d at Baker's Gully) were distributed 

A further twenty trial consignments of Omorgus I)y officers of the Diviqioil of Econonlic Entomology, 
phfhorima~ae were iiltroduced from California, but the great majority being liberated in  the C'astlemaine- 
efforts to establish a laboratory rolony of this parasite Campbelltown district of Victoria. 
have so far been unsnccessful. Oi~l.~r small numbers in The main colony of Agrilus hyperici at  Baker's Gully, 
ally one consignment s~~rvived the journey .to Australia, Bright, appears to be developing steadily, and dur i l~g  
and the numbers emerging at any one time Tvere too 1945 prorided fnrtller supplies of this insect for 
f rm to permit tlic devt.!oyrrient of a new grilcration. despatch to America. Colonies at  Piarnbong and 

w h a t  to be one of most outstallding Mudgee, New Soath Wales, seemed to be making- sorr1.e 
paraqite introductions yet made against the potato Progress; hut the Agrilus populations in thcse localities 
is thqt of the Soulh Amcrican polye~nb~-yoi~ic lCncyrtid, have not yet produced any appreciable effect on the 
Copidosoma koehleri. This pnrasite attacks the egg weed. 
stage of the potato moth, and jater emerges from the I t  has been possible, during the 1945-46 season, to 
hoLt larva. F~~~~~ 20 to 30 l,nrasitcs may develop send further substantial colisignmcnts of Hyperic?tm 
from a single host. ~h~ first of copido- insects to TJ.S.A., on behalf of the Division of Foreign 

soln4a were received in July, 1945, and since tbtxn, seven Parasite Introduction of the Dnitcd States Departlient 
liberations totalling 182,100 paxsitcs have already of Agriculture. Included in the four consignments 
been made. Of these, 181,000 were liberated in the were 28,500 c. gemelTaia, 10,000 C. l l ~ ~ ~ r i l ' l ,  

Clrookwell district, because of its accessibility and about 1,500 Agrilus h~pprici .  Very satisfactory 
to Canberra znd bccnnse potato-grovinq i s  a per- progress has been reported from California in the 
lnancnt featrlre of tile local agriculture. ~h~ relnainder testing and colonjzation in the field of the two species 
vas libcrated at  the Council for Sc;entific and Indus- of Chrysomela, and there is no doubt that thr: large 
trial ~~~~~~~~h ~ < ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ l  F ~ ~ ~ ~ ,  ~ i ~ k ~ ~ ~ ,  nus- consignments received from Australia, with veT.y light 
tralian capital ~ ~ ~ ~ i ~ ~ ~ ~ .  F~~ liberations, a losses in transit, constituted a very important factor 

special cage was dev;sed and used, ~ ~ h i c h  facilitated in expediting the results obtained. 
~riaiillg and affortlrd protectio~i against rain and pre- 7. A t~sirall?'(in Plague Loctist (Chortoicetes termki- 
ibtors. A very ellcouragillg feature hats been a 74 per fera).-work has been continued the major lines 

recovery of ~ ~ ~ i , j ~ ~ ~ ~ ~  from host larvae infest- of investigation described in earlier reports, namely, 
i l l g  potato plants and tllbers collect~d at Crook\vc!l. I t  a of the general level in eastern 
has yet to bc determined, however, mllether the parasite Au"ralia; a study of population fluctuations in the 

xvill br capable of overwintering in  the field. Bogan-hlaccluarie outbreak area; experiments 
designed to render the outbreak centres less favorable 

F 1 ? ~  ( 8 i ~ h o n ~  exi9ua).-A further con- for the production of swarms, by tree planting alld the 
-knment of the  predator^ " Y ~ ~ ~ ~ ~ ~  pach~li7ter re-vegelating of scalds; of the ontbrealrs fmrn 
<.i,in~rrnis. lvhicll a t tacL~ tllc larvae of the Buffalo fly, 1940 to 194G; tests of DDT and 666; and 
\ V B i  introduced from Fi j i  during 1936, and from this 
tri:tterial 52 adult beetles were fonrarded to North nuring the 1945-46, a widespread DUtbrPak 
Ql~eeusland for liberation. of moderate intensity developed in eastern Australia. 

ciii) Insect Control of St. John's Wort (Hypericum ,411 the m a r n ~ s  involved were produced by the multi- 
l ~~r f~ ) ra t~ tm) . - In spec t i ons  were made durjnq Xovem- plication and concentration of non-swarming locusts 
her, 1945, of colonies of Chrvsomela hyperzci in the in the outbreak areas; only two minor infestations had 
Orange, Sodwalls, Mudgee, Piambong, and Ryistone bean reported during the preceding season, and these 
dirtrirts of R e v  Sonth Wales. those in the last two had died ollt early. 
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I'reliminary observations on the behaviour of locust stacks of bagged viheat which had become weevily, 
swarms were made in  t l ~ e  Trangie area towards :he has proved completely satisfactory. Altogether, in 
end of the year. The swarming locusts were found to South Au;tralia, abont four  i r i i i i iL~l  b ~ ~ ! . ~ ! ~  ~f nlieat, 
show the same hahitat pref crences as 11011-~~varnling ha1 e beell l'ulrligated by this ~ l ~ i h ~ ~ l ,  wlliuh has solved a 
locusts, but these were reinforccd by the gregarious prohleul which had tl~reatened to become acufe,.particu- 
instinct, whicll leads, for  exanlple, to a n  accunlulation larly ;11 outlying si<iir~gs ~ r o n l  airicll r l ~ e  grain 
of oripositing females on any small area on which two not readily be removed. Experiments have shown that  
or three are already a t  work. methyl bromide can satisfactorily rcl>lace carbon bi- 

Continued difficulty in  establishing the treed and suipllidc fox. staclc fnmigation. Usetl at  1; a ~ l ~ l  d Ib. 
shrubs ~ l a n t e d  out in connexion with experiments 0x1 per 1,000 cu. ft., nlctl~yl bror~lide gave good results 
the ecological control of swarm-formation ill the Bogan- under adverse temperature conditions. The use of 
Macquarie outbreak area has led to  a review of the methyl bronlirle would sim1)liEy tlie problems inrolved 
~ rospec t s  of this work. Tvaterirlg of the trees already in applyi~lg t l ~ c  flunigaat (ba:ides being safer) and i t  
planted will be suspciitled, and their reaction nott3d. is tllougl~t that tllis fumigant will everltually replace 
At the same time, two new plants, the belah (Casz~clrinu c.ar'r,~n l)isull:liidc for stack fumigation. 
lepidoph loia), and the coolish (Acacia sitlirina) , ivill (;;I ~ a ~ o r a i o r y  ~ ~ ~ ~ d i ~ ~ - ~ h ~  assessment of 
be in a at'emPt to produce the 'yPe Of mineral dusts for the eolltrol of Calandra oryrae and 
vegetation which is required for these tests. 'P!lcy will ~ ~ i z o j , e r i ~ i n  domil,ir il xvai completed, alld it is nor 
be used in  conjunction with old-n~an saltbush (ilt~.;plc1- cllr,ar that magllesite is the nlost cfiective of the dusts 
nun~7n1ilnria), the only plant so f a r  used ~vhich is coul- fronl local experiments the 
pletely satisfactory. dllsts were mixed ~ ~ i t h  the grain. Other tests have 

The at:empt to produce a On ill(~icr:Hl that  a l l - in rh  hand of magnesite forms 
(inlportant as oriposition sites of ChorLoicetes! !Y higllly effeetiie barrier against walking &dolts of tile 
seeding selected species of ICocltia alld Atr i~le .c  l1 eight nl(iit iisportant grain-illfesting Colooptcra. 
plough furrows has given diqappointing results. 
Atriplex vesicaria was the only spzcies to come up  ill DDT- and 666- impregnated dusts have proved very 
appreciable numbers, and even this plant will be c-uito effectire agaillst both C. oryzae and 12. dominica in  
ineffective for tlle purpose in vieTTr unless its cleubity lab01'"o'~ tests. 1: 1,000 dust of crude 666 (13 per 
is much illcreased by self-seedillg under the protcctioIl Cent. gamma isomer) 011 p ~ r o ~ ) l l ~ l l i t e ,  used a t  the rate 
of the parent plaats. A further experiment has beell of 0.5 and 1 per cent. t)y llreight of the wheat, gave a 
commerlced to determine lalletller branches of t l lc  conlplete kill of Rhizoperfha (lominicn in six to eight 
l\room-likc currant-bush (Apop12y11ul?z anomnllL?tL), days and of Cal(rr1dra oryzue (small strai~z) in four to 
when laid on the,bare surface of a scald, will accuml;- six days. A DDT dust of similar strength gave a 
latc sand and lead to tile gerlnination ::ntl complete kill of C. oryzae in  five days, but was less 

c~stab1i:luncnt of native grasses and hcrhage. effectiac a p ~ i n b t  I?. r lo~r~ in i t  a, giving only 05 I)cr ccnt. 
~~~~~~~~i~~ E~~~~ beell obtained from tllo kill after  fourteen days. The pure galnma isomer of 

laboratnry tests of DDT and 666 against Chortoiccfcs 666 bas proved highly effective, a 1: 5,000 dust with a 

hoppers aIld adults. The chemicals have appliec! ~ ~ r o l ) h ~ l ! i t ' ?  girin? complete mol.tality of bolt 
as dusts to a smooth surface at  tile rate of 100 mg. per R. dolni7zicn and C. oryzae in five days, a t  the lower 
square foot. Locusts have been confined on these rate ?f 0.5 Per cent. ~ I Y  weight of the wheat. 

surfaces for ~ a r y i n g  from five to 125 nlini~tcs. The two strains of C. oryzuc, both of which occur in 
and then removed to recovery cages supplied with food. this country, have been found to differ i n  their 
Dusts containing 5, 10, and 20 per cent. of D D T  susceptibility to dusts and fuilligants. Using higl~ly 
(P-l) isomer), and 5 l)er writ. of 6GG (0.5 per cent. effective dusts cf the gamma alumina type, there is 
gamma isomer), adsorbed on to pyrophyllite, and 110 signifirant difference in the speed of kill of the two 
passing a 2CO-mesh sieve, were employed. The v e q  strains, but with the les3 efficient dusts, srich ar 
high toxicity of 666 is indicated l.;v the fact that a magnesitc or (' katc!souqse ", t l ~ e  large strain is d e f i a i t ~ l ~  
five-minute exposure to the low dosage of 100 mg. per the more susceptible. Fumigation tests with ethyler~e 
square foot of a dnst containing only 0.5 per rent. of dichloride, a 1: 3 mixture of carbon tetrachloride and 
the gamma isomer rlcvertheless resulted in an  aver:tge etllylcne dichloride, and ethsvl forn1ate haae ,sE~o1a11 that  
mortality (corrected for control mortality) of 80 per with a three-hour exposure a t  26' C., the small strain 
cent. of the insects. D D T  was considerably less cffec- is, in general, more susceptible tlian the large strain. 
tive. Wit11 666, most of the mortality occurretl ~ ~ i t h i n  This agrees with previous erperiencsc in both laboratory 
48 hours of exposure; D D T  acted rather more slowly. and field experiments, where the fumigant n-as carbon 

Work has been continued on the taxonomv and phase,, bisulphide. 
of the species of Chortoicetes and ~ustroicefes,  and on 
the biology of certain wolf-spiders that  prey on 
Chorfoicefcs hoppers. A survey has been commenced 
of the parasitic mites foilnd on various loc~ictq and 
grasshoppers. 

8. Insrct I'ests of Stored Wheat.-(i) General.-The 
Dirision's work on wheat storage problems terminated 
this year. Further research seemed unnecessary as 
solutions to most of the important problems had been 
found, whilst the existing wheat stocks are the smal!cet 
since the inception of the Australian Wheat Board. 
The experience of this year has confirmed the satisfac- 
tory character of the measures dereloped for the c~nt1.01 
of weevil i n  bulk depots. I n  Victoria, some fiftern 

9. Orchard Pests.-(i) Orievtnl Pcrlch Moth (C31dia 
nzolc::lu).-The 1045 experiinent, in which t ~ o  applica- 
tions of a D D T  spray were made a t  a n  interval of 
three weeks to protect the late fruit  from attack by the 
moth, was continued on a small b1oc.k of peaches in 
A~clmona. This year, instead of a DDT-solvent 
naph'ha emulsion, a spray prepared from "Rucide" 
was used. The concentration of IIDT'. howcvcr, xi7aq 
the same (i.e. 0.1 per cent.). The degrce of control 
was rather better than that  obtained in  the prerioirs 
sea.con, only 2.75 per ccnt. of the fruit  from the treated 
trees being infested as comparcd with 9 per cent. on 
untreated trees. 

million bushels of w h a t  stored in bulk depots weye ( i i )  Codling Moth (Cydia pornonella).-In field 
treated b,y the mineral-dust-cum-fumigatioil method. experiments carried out in a 10-year-old apple orchard 
Although this wheat was held in store for up  to three a t  Jer rahomb~rra ,  Australian Capital Territory. t~yr-o 
years, the whole of i t  has been passed on to :he market 0.1 per cent. 666 emulsions, and a 0.1 per cent. DDT- 
in excellent condition without any being snbiected to solvent naphtha emulsion vere  compared with a 0.5 
a dockaqe on account of weevil damage or bin-scald. per cent. lead arscnate plus 1 per cent. white oil spray. 
Similarly, the method of fumigating in s i f u  entire At l~a~ . re s t ,  after scven applications, the D D T  spray 



gave as good a control of codling moth as lead arsenate- 
white oil; the two 666 emulsions were inferior, and 
appeared to he of little value. 

(iii) IZed Xpider (Tetrnnychus urticae) and Jli te 
(Bryobia prtrclio.ca).-ilgaiii evidence was obtained of 
serere mite infestation of apple trees following DDT 
treatment. After the experiments referred to i11 the 
previous paragraphs, records  ere taken of the number 
of over-wintering mite eggs deposited 011 fruit spurs. 
Compared mith the number 011 spurs from i~nt~eatccl 
trees, there were almost twice as many eggs on DDT- 
treated spurs, half the number on 666-treated, and o n 1 ~  
one-sixth the number on spurs treated with lead 
arscnate-~+hite oil. I n  one of two orcllards near 
Canberra, in which severe outbreaks of mite had 
occurred following the use of a spray containing 0.025 
per cent. DDT pins 0.4 per cent. lead arsenate, mites 
were controlled by treatment with a 0.75 per cent. 
white oil; but even the precaution of applying the 
spray early in the morning did not prevent some oil 
injury to the fruit. Effectlrc control of mites, in this 
instance without injury to the trees, was also ohtnincd 
by the use of half-strength " Dynone" (dicyclohexyl- 
amiiie dinitrocyclohexylphcnate) and a rnixturc of 
" Dyiione" and 0.1 per cent. DDT-solvent naphtha 
emulsion. 

10. Pielrl Crop and Vegetable Pests.-(i) Potato 
Mofh (Gr~orivzoschema operculeila).-The efficacy of 
a number of niineral dusts, and DDT, for the protec- 
tion of stored 'ubcrs against attack by potato moth 
larvae was compared; the best resnlts were obtained 
from a high-grade ferric oxide ore ground to pass 200- 
mesh B.S.S. impregnated 1~7itl-r 1 per cent. DDT. As 
well as giving protection, this dust imparted a satis- 
factory colour to the tubers. 

I n  field experin~ents at Canberra, three sprays con- 
taining 0.1 per cent. DDT (DDT-solvent naphtha 
emulsion, the proprietary crnulqion " Pespruf 20 ", and 
"Rucide "), 0.6 per cent. phenothiazine, 0.6 per cent. 
synthetic cryolite, and a 2 per cent. DDT dust were 
tested for the protection they gave to hauln~s during the 
growing period, three applications being given in each 
case. The 0.1 per cent. DDT sprays wcre the most 
effective, followed boy the 2 per cent. DDT dust;  pheno- 
thiazine and cryolite gave little protection to the crop. 

I n  large-scale trials a t  Crookwell, New South TTTaled, 
potatoes were dusted with 2 per cent. DDT three times, 
at  three-weekly intervals. At harvest, the treated plots 
had no tubers infested with moth; the two control 
plots showed 12 and 24 per cent. infestation. 

( i i )  Cahbcge  moll^ (PZutelZa macvlipennis) and 
Cabbage Butterfly (Pieris rapae) .-Field trials in- 
volving a total of 26,000 cabbages and 4,000 cauli- 
flo~verc: wcre carried o ~ t  at Canberra during the year 
to compare DDT and 666 dusts and sprays, and to 
study the effect of the addition of various aphlcidcq 
for the control cf the cab,bage aphis, which is relatively 
resistant to DDT. Two sprays containing 0.1 per criit. 
DDT (DDT-solvent naphtha emulsion and " Rllcide "), 
at approximately I00 palloiis per acre, and 1 per cent. 
DDT dusts at 30-40 Ib. per acre, gave excellent control 
of butterfly and moth larvae in spring, summer, and 
alxtunin crops of cabbages when applied at  fol~rt(pn- 
day intervals, the sprays being somewhat superior to the 
dusts. A 4 per cent. 666 d i~s t  and a 0.2 per cent. 666 
spray prooed as good as the DDT treatments, but 2 per 
cent. 666 dust and 0.1 per cent. 666 spray were not so 
effecfi~c. Lead arsenate, as a 20 pcr cent. dust, or 
0.3 per cent. spray, and a 40 per cent. spntlletic cryolitt 
dust were markedly inferior to the DDT and 666 treat- 
ments. Some promising results were obtained with a 
combined 0.5 per cent. DDT-I per cent. 666 dust, and 
a 0.025 per cent. DDT-0.3 per cent. lead ar~enate  
9prsf.s. 

(111) Cabbage Aphis (Brcvicoryne brassicae).- 
During the spring and summer months, predators and 
parasites kept the aphid population at a low level, and 

in  only three of the eight trials was the aphis infesta- 
tion sufficiently high to provide the basis for reliable 
~ o m p a r ~ t i v c  results. The 666 dusts and sprays proved 
to bc ontstaiiding. Nicotiile sulphatc added to DDT 
rlnqts in which pyropllyllite, kaolin, magnes;te, calcium 
carbonate, aiid act i~ated aluniina wcre the tliliients, 
gave excellent control, and the addition of nicotine did 
not affect the efficacy of the DI>T against cabbage moth 
and butterfly. The DDT-n;cotine dast in which 
hytlrnted lime was used as the dilueiit, ho~vever, al- 
though giving good control of aphis, gave unexpectedly 
poor results against moth ancl butterfly larvae. I t  was 
thonglit tliat this migilt be dus to a reaction between 
the l in~e  and DDT. The addition of 0.5 aiid 1 per 
cent. rotenone (in the form cf Tiinbo) and " Lethane 
B71" to DDT dust g a ~ e  good coiitrol of aphis. 
Nicotine sulphate and soft soap were adcled to two 
forms of DDT spray, snd gave good results, but the 
addition of (( Lethane 1360 )' and " Let21ane B72 " did 
not giro satisfactory ~*ontrol. 

11. Insect Vectors of Plant Virzcses.-(i) Yellow 
Dwarf of Tobac-co.--The investigntioli of yellow 
dvrarf diqea,~e reccmmenced in 1041, in  co-operation 
with the Division of Plant Industry, was continued a t  
Canberra an(1 31yrtlf>ford, Victoria. Tile Victorian 
Department of Agriculture collaborated in the field 
experiments at  Myrtleford. The object of the tests 
undertalien nns to deterliiine whether the iil:.idence of 
diseased plants in the crop could be substantially 
reduced by controlling the vector (the brown jassid, 
>"Ii~~w~nolcliix a r g ~ i ~ f n l a ) ,  using a 0.1 per cent. J1l)T- 
solvent naphtha emalsion. The results at Myrtleford 
vere rentlercd incoilclusive by a mass infestation of 
jaPsids folloning the development of conditiolzs favor- 
ing their multiplication. I n  the Canberra experiments, 
however, the disease was reduced by 16 per cent. in the 
treated p!antq. I n  comparison nith the controls, t l~ere  
was an increase of ten inches in the average llcigllt of 
the treated plants, and a slight increase in the length 
of thc longrst leaf. There mas a intrrlied incmase in 
the number of lraves sixteen inches aiid over, intlicat- 
ing a significant increase in yield of commercial lmf. 

(i i)  I'otnto 'C'ir~rs I1iscases.-Tlie surrey, begun in 
1941, of the abundance of the grecn peach aphid 
(Jfljaus pe~sicae) and the potato aphid (Macrosiphum 
oei) ,  rec to~~s  of leaf roll and rnosaic viruses of potato, 
bas continued at  B1a.k Mountain, Australian Capital 
Territory. The records obtaliied closely compar- 
ablp to t1io.e of the p~.e\ious season. The sl)~.ing gopu- 
lation was low; there were no mass flights of winged 
forms, and no winged forms were caught in the 
mechanical nets after the end of October until a small 
autumn generation appeared in March and April. 

12. nD7' E:?nz~Zsions.-In the continuation of the 
exper;1nents undertaken to develop a type of DDT 
t~rili~lcion suitable for  horticultural purposes, which 
x\,oulcl be an improvement on the solvent naphtha emul- 
sion Iiitlnerto used, 63 different mixtures, mith and 
witliolit 0.1 per cent. DDT, were tested for phytotoxi- 
city on French bean and tobacco seedlings. 
'rwenty - five of the mixtures had no adverse 
effect on the seetllings; and four of the DDT 
preparations, namely, emulsioiis made from toluene, 
sylcne, Ezrcalyptzrs dives oil, and the proprietary 
"Racit3en, appear very promising for practical 
purpmcs. Of the four, the firs: and last men- 
tioned seem lilcely to be the most useful. Two DDT 
solvcnte, known to be good acaricides and thus of pos- 
sible value for the control of the mite (Bryobia) and 
red spider (Tetmnichus) on fruit trees, were also 
tested, but p r o ~ e d  to be phytotoxic. All the eationic 
wetting agents tested were phytotoxic. 

13. T~~rrn'1~s.-Inrestigaticnal work on termites has 
not yet bcrn resun~r~d on a large scale, and during the 
pnst year the only activity, other than the annual rou- 
tine examination of the samples in the International 



Termite Exposure Test, has been the study of a build- 
ing infestation by a tree-dwelling colony of Copto- 
termes frenclzi. Positive evidence was obtained show- 
ing the connexion between the workings of this species 
in  the building and a trcc-nest some 70 feet distant, 
and the colony appeared to hare been almost completely 
destroyed by treating main runways under the building 
with a small amount of white arsenic. 

14. illiscellnneous Pests. -(i) Red-backed Spiders 
(Latrodeckus I~assc1tiij.-Tests with mature female 
spiders have shown them to be very susceptible to pyre- 
thrum sprays. A rspii kcocEdo~~n n i th  no rccorery 
was obtained n i th  a spray containing 0.1 per cent. 
pyrethrins, indicating that any g,~od-~ual i ty  household 
fly spray should be effective for the control of this 
spider. 

( i i)  .Neat Ants (Iridomyrmex: detectus).-Three 
series of experiments were carried out during the year 
in the Australian Capital Terl-itory to determine the 
efficacy of DDT and 666 for the control of meat ants. 
Using a knapsack duqter, with a conical adaptor fitted 
to the discharge tube, 111 nests in one Canhcrra suburb 
were treated with a 2 per cent. D1)T dust, applied at 
the rate of 5 oz. to each entrance hole. A complete kill 
was obtained in every instance, but the treatment did 
not prevent the rcpopulation of the nests by ants from 
colonies outside the treated area. The 2 per cent. DDT 
dust, b(1siu'es being comparatively cheap and more effec- 
tive than the insecticides previously used and recom- 

. mended (i.e. carbon bisulpllide, calcium cyanide, and 
solvent naphtha), is much more pleasant to handle. 
One hundred coIonie4 in another part of the Canberra 
district were treated with a dust containing 5 per cent. 
666, also at  the rate of 4 oz. per entrance hole. A 
high initial kill was obtained, and the 666 prevented 
the colonies froin builtling up numbers to pest propor- 
tions during the summer months: but this treatment 
was less cffertive than the DDT. 

15. Systematic and General EntornoZogy.-During 
the year, a considerable number of insects have been 
identified for entomologists and institutions in  Aus- 
tralia, New Zealand, and other conntries, and assis- 
tance has been given in various systematic problems. 

Many useful additions hare been made to the Divi- 
sion's reference collectl'on, the outstanding accluisition 
being a collection of mosquitoes from the Australian 
region, presented to the Division by Mr. D. J. Lee and 
Major A. R. Woodhill, of Sydney University. This 
collection, which includes many type specimens, com- 
prises a substantial part of the material collected by 
Australian A r n ~ y  entomolo~ists and other5 in the 
South-West Pacific area dur-ng the mar. 

Some time has been devoted to rearrangement of 
certain sections of the Divisional collection, and pre- 
liminarv revisions of the Australian species of two 
orders, the Mecoptera and Megaloptera, have been 
completed. 

16. Publications.-The following papers were pub- 
lished during the year :- 

Casl~inore, A. B., and Campbell, T. G. (1946).- 
The weeds problem in Australia. J. Coun. Sci. 
Ind. Res. (Anst.). 19 :16-31. 

Gay, F. J. (1945).-The effect of temperature on 
the moisture content-relative humidity equili- 
hria of wheat. Ibid. 19:  187-9. 

Gilmour, D., Waterhouse, D. F., and McIntyre, 
G. A. (1946).-An account of experiments 
undertaken to determine the natura! population 
density of the sheep b l o ~ f l . ~  Luczlia cuprina 
Wicd. Coun. Sci. Ind. Res. (Aust.), Bull. 195. 

Grravcs, T. (1945).-Experiments on the control 
of cabbage pests in Korth Qneenrland J. Coun. 
Sci. Tnd. Res. (Anst.). 18 : 110-20. 

Hackman. R. H. (1946).-The preparation of 
some emi~lsions containing DDT. Thid. 18: 
77-85. - 

Helson, Q. A. H., and Greaves, T. (1946).-The 
use of DDT as an agricultural insecticide. 
Results of trials, 1944-45. Ibid. I S :  301-9. 

Helson, U. A. H., and Wxterhouse, D. F. (1945). 
-The present status of DDT as an insecticide. 
J. ilust. lnst. dgric. Sci. 11 : 112-8. 

Key, K. H. L. (1945).-The general ecological 
characteristics of the outbreak areas and out- 
break years of the Australian plague locust 
(Chorfoicetes terminifera Walk.). Coun. Sci. 
Ind. Res. (Aust.), Bull, 186. 

Nackerras, I. M., and West, R. F. E. (1946).- 
Z)I IT poisoning in  man. Xed. J. Aust., March 
23,. p. 300. 

Norrls, E. R. (1946).-The testing of the Ameri- 
can horn By trap, and a new type of trap 
involving the use of DDT against the buffalo fly, 
Siphona ezigua (de Jfeij.). J. Colin. Sci. Ind. 
Res. (Anst.). 19: 65-76. 

Waterhouse, D. F. (1945).-Studies of the physio- 
logy arld toxicology of blo~~flics : 10. A histolo- 
glcal examination of the distribution of copper 
in Lucilia cuprinn. 11. A quantitative investi- 
gation of the copper content of Lucilia mprina. 
Coun. Sci. Ind. Res. ()lust.), Bull. 191. 

TV. ANIMAL H E A L T H  AND PRODUCTION 
INVESTIQATIONS. 

1. General.-During the year the work of the Divi- 
sion of Anilz~al IIealth and Production has been con- 
ducted at  the tlr-o main laboratories ill Melbourne and 
Sycla~y and at the major field >tations at  Cunnamulla 
(Q.), Badgery's Creel: (K.S.W.), and Werribee (Vie.). 
Co-operative work with State Departments of Agricul- 
ture has been continued. T!le has been notable 
for the .com~mencement of active work in several new 
lines of investigation in connexion with animal pro- 
duction. 

The continued generous financial assistance of the 
Australian Wool Board, of the Australian Cattle 
Rescarch Association, of the George Aitkcn Pastoral 
Research Tnlst, and of the CJueensland Government 
has greatly facilitated the work of the Division. Dur- 
ing this period funds from t l ~ e  Wool Resrarch Trust 
Account were made available for the first time. These 
have permitted the planning and partial development 
of a greatly expanded research programme for the 
sheep and wool indnptry. 

2. Animal Health Research Laboratory, Mel- 
bourne.-(i) Pleuro-pneumonia of Cattle. - The ex- 
periment, designed to determine the influence of nutri- 
tional stresses on the maint(5nance of immunity against 
pleuro-pneumonia continued and the first stages of 
completion were begu?. Dl1ring the year 318,000 doses 
of vaccine mere distnbuted to centres in Queensland 
and the Northern Territory mainly. Antigen for the 
complement-fixation test wrs supplied to ITenya as in 
the past, and 1,600 tests were carried out for the 
Queensland Department of Agriculture and Stock. 

( i i )  Rnt~rofo~nemia  of i9heep and other Diseases 
Ilue to C1ostridia.-Attempts were made to determine 
the conditions which permit the absorption of epsilon 
toxin of Cl. welchii type D from the bowels of sheep. I t  
mas found that the main factors are a very high con- 
rentration of toxin (minimum 2,000-3,000 intravenous 
m.l.d.), its presence at  a high level of the small bowel, 
and some nieans of localizing the toxin for a sufficient 
period. No clear evidence was found that alpha or 
theta toxins, histamine, or egq white facilitated pene- 
tration of epsilon toxin. Epsilon toxin introduced into 
the ligated small intestine disappears at  a fairly rapid 
rate by some uniaentified mechanism. I n  a study of 
t h ~  pathogenicity of Cl. chauvoei for guinea pigs it 
n n p  fonnr! t h ~ t  the pathogenicity could he ntrikingly 



cnhanced by admixture with 0.1 milligram of adrena- 
line. The study of strains of C1. botulinum 8. isolated 
by the Divi>ion of Food Preservation and Transport 
was concluded. 

(iii) Caseous Lymphndentis of Sheep.-The im- 
portance of shearing wounds in  infection with Coryne- 
hacferiurn ovis vas strikingly demonstrated by the 
finding that amongst 824 shorn lambs 128 or 159 
pcr c e ~ t .  were rejected for csport because of infection, 
whereas alr~ongs' 8,212 lambs which had rloi been sliorn 
only 22 or 1 per cent. were similarly rejected. The 
results obtaincd at  slaughter with ~vethcrs, some of 
which had been raccinated yearly since 1941, showed 
that raccination appreciably raised the level of resis- 
tance to infection; on the other hand, there was pro- 
portionately a higher incidence of prescapular-pre- 
crural lesions in the vaccinated than in the controls. 

(iv) Ttrberculosis of Cai1le.-Conip!cment fixation 
(C.F.) was continued on the lines described in the last 
report. The results with tubereclin-positive cattle to 
date may be summarized as follows: of 593 11-hich were 
found to be tnloerculous at  autopsy, 87.9 pcr cent. re- 
acted positively to the C.F. trst, whereas of 139 in 
which t~uberc~xlosis could not be demonstrated a t  autopsy 
68.4 per cent. reac'ted positively to the C.F. test. With 
cattle whivh had not been tuterculin-tested, all of 5 
fo~uld infected at  autopsy reacted positively to  the 
C.F. test, whereas of 251 riot folind to he infected, all 
reacted negatively to the C.F. test. 

During the year I56 serum samples were teqted for 
the &necn.qlaad Department of Agricnlture alicl Stock. 

(v) Jlaslitis in Dairy Cattle.--The systematic 
epidemiological studies were continued on the expcri- 
mental licrcls. Thc illree srnall herds rc)fcrred to in the 
last report have either conzpqcted or nearly completed 
thcir lactation periods. The results have not yielded 
evidence that the ingestion of Strep. ngnlnt~line during 
calfhood leads to the dere!oprnent of streptoc~occal 
mastitis during the first lactation period; no evidence 
of infectioi~s otlxer than a w r y  rare occasional isolation 
of Strep. agalactiae has been obtained in the two herds 
which ingested the organism as cal-ves. As a control 
to the su~ccptibility of thi? linc! of calves, the control 
herd has subsequently been introduced into an infected 
herd for its second and third lactation periods; to date, 
only 6 ocea..ionnl isolations have been made. 

Much attention has been given to investigating the 
value of penicillin in bacterial infections of the udder. 
The good rcsnlts dik:cass(d in tlln ]?st report have been 
confirmed and extended. The most eFeient treatment 
consistent with practicability was found to be three 
doses of 65,000 units a4 in te r~a l s  of 23- hours; in a 
large series of cases of clinical strepfococca! ~nastitis. 
including acute, sub-acute, 2nd chronic, penicillin was 
over 90 per cent. eficient and was not demonstrably 
more so if the penicillin were snsp~nded in peanut oil 
instead of dissolrcd in d:qtillccl svatt'r. h single large 
dose, e.g., 100,000 units, was much less e%cZent. 

Good results (over 90 per cent. eficient) tverc 
obtained also with s~xhclinical persistent infections. 
Streptococcal infection5 dl!? to non-gro1:p B strepto- 
cocci also responded well. 

As before, staphylococcal infections responded poorly 
to the standard treatment, although the sttrains mere 
shown to be susceptible, a t~mpnrary  fall in the number 
of staphylococci was follo~i~ecl by a rise when lreatment 
ceased. JIowe~er.  there are some indications that 
better results may follow a more prolonged course of 
treatment. 

(vi) Toxaernic Jaundice in  Sheep.-Obzervatjons on 
the second flock of ewes at  Barooga have been continued 
in co-operation with oficers of the Veterinary Xesearch 
Station at  Glenfield, New South Wales. The experi- 
ment in which these s h e ~ p  were used was designed lo 
determine the effect upon them of grazing on the 
sllmmcr-pro-vving a n n u ~ l  Hdiof .rop&~rn ~ v r o p n ~ , ? ~ m .  

Tliis study will be ooilcluded after weaning of this 
year's lambs by slaughter of all remaining ewes. The 
final interpretation of results will rest upon the p ~ t h o -  
logical examination of material collected. 

A more detailed survey of the pastures in  the enzootic 
areas from the point of view of copper co~itent and 
species dis.t~lbution as nffc~ctcd both by seasonal con- 
ditions ant: gvographical position has been cmbarked 
upon. For this purpose the active co-operation of the 
Divisions of Plant Industry and Soil3 has been 
obtained. Regular surveys are being conthlcted on 
njnc properties on which are also placed " pilot " flocks 
of wether weaners some of which will be slaughtered 
at  intervals for the determination of liver copper and 
correlation with tho pasture surveys. 

At the laboratory, studies were continued on copper 
:tssin~ilation and storage in the liver. The limiting 
eiYect of molybdenum on copper storage has been con- 
firmed, but the evidence available cloec, not s~iggest that 
a deficiency of molybd(1nnm is acsociated with the 
eti01o~g-y of the disease in the field. Further, calcula- 
tions from the figures now availzlble suggest that top- 
dressing of pastures with molybdellum salts would not 
be an effective or economic method of controlling the 
d l c  Ik3 case. 

A more detailed progress report on the work on 
toxaemic jannd;cc has recently bcen submitted to the 
\ns~tralian TJTool Boa.rd for publication. 

(vii) IIaewiat~irin Ijesicaiis of C7crttle.-Methods for 
estimating various groups of urinary phenolic bodies 
in cows have been perfected during the year and sys- 
tematic. ohserxrai-ions have been begun. 

(viii) Contagious Abortion of C'nff1e.-During the 
year about 11,260 doses of " Strain 19"  vaccine were 
prepared and wy,plicd to the Victorian Department of 
Agricult~lre. Manufacture ceased on 6th February, 
1916, and was taken over by the Commonwealth Serum 
Laboratories, Royal Park. 

'l'hc c~:;pcrinic~it dcsigned to test the resistance of 
raccinated calvci to iiatnral infection contimxcs. To 
fonr have ealrcd, of x~hich three had infcctcd dis- 
date, out, of 29 controls fifteen have developed infection, 
charges, and seven had aborted; on the other hand, out 
of 27 rsccinnicd onljr one developed infe~tion, nine 
have calved of r. llich none ]lad infected discharges and 
none has aborted. Dming some field trials of vaccine 
in adult lactating herds it was observed fhat when the 
plane of n ~ ~ t r i t i o n  mas high, milk loss mas minimal or 
might not occur at  all, mhq,reas when it was low, the 
transient rniilr loss might reaeh 12 per rent. over a 
1,~riod of six days. 

(ix) Toririty of Wheat for Stock.-The histidine- 
decarboxylating organism referred to in the last report 
has hcen isolated in pure cultlire and is being studied. 
IL i q  a lactobacilins ivllich grows luxuriantly only on 
special media aad in #the presence of snfficient carbon 
(Goside. An attempt is being made to asscss indirectly, 
by the use of the anti-histamine drug %-dimethyl 
nmino~thyl N-p-me'h~xyk~enzyl a-aminopyridine, the 
role of alimentary histamine. in the causation of lami- 
n i i i s  of horsc- ~vliieh hare gorged 11pon wheat. 

(x) Anaplasma centrale and Hanmohnrtonella bovis. 
-Tt  was found that the strain of A. centmle had 
b~come mixed with A. b o v i ~ ,  hitherto not recorded in 
iiuctralia. The conltamination can be traced to a 
1oca:ly-bred passage calf, and there seems little doubt 
that t!ir infection mad not introtlncctl from South 
'Ifrica with the original imported cnlres in 1933, but 
exists nnrecognized in Australia. 11 is of no pathogenic 
significance. A .  centrale has successfully withstood 
sixteen months at -80' C. so far, whereas H. howis 
snrvived for nine months but aftcr sixteen months was 
no longer viable. I n  this way the A,  cenfrcxl~ hag  hcen 
f reed of the contamination with IT. 7,o?~is. 



(xi) Effect of Adnlinistration of Thyroxin upon 
Cinftle.-In collt~boration with the Departnient of Bio- 
chemistry, University of JIelbonrne, arl exyrriinent has 
been can,ied m ~ t  to dcbtcl.nlinc the cffcct of :~dmin:st~a- 
tion of thyroxine upon cattle on open pasture. During 
a period of eight weeks nine cattle rcreired thyroxine 
subcutaneouqly PI  ery tn o to three. dirys. Tt TJ7as found 
necessary to  increase the daily ad~:~inistrat ion to  40 
mg. per day in  order to cause signific:~iit depression of 
weight g n i n ~  as coliiriarc~d niatli co~ltrol a.l;rnals. 

T11e materials collected a t  autop-y arc. being 
analysed and d l  be reported in a publication. 

( s i i )  PoasiLle Toricif!~ of DDT for  Cnfi1e.-In 
order to determine if D D T  is likely to become toxic 
to cattle ~ ~ r h c n  applied to the akin for very long periods, 
fifteen cattle are being snbjectcltl to a sevcr? tcit which 
will last for three years. Every wcek 22.5 qrams of 
I)1>T tiis?olved in  300 nll. of peanut oil is aplpliecl to the 
bkin of Ihe chcst and hack. I t  is proposed to examine 
a t  autopsy four animals a t  the end of each year. These 
animals are maintained on a lo~v  plane of nutrition, 
wllercas in a similar esperiment being carried out i n  
Queenslant1 by the Diris;on of Econoniic Entomology 
the animals are maintained on a high plane of 
nutrition. 

3. The iVcJlasfer Animal Healfh Lnborntory.-(i) 
Pnrasifologictrl 1nvestiqntions.-(a) Sillrly of anfhel- 
111 itrfits trqtr itrst Iicrenzonrlr ~ r s  co~tir rf us.-'I'lic following 
r e r e  found to  be ineffectire when injected into the 
rumen :-Dinaphthyl-thiourea, cl~loranil  (" Sper- 
go11 "), ethyl cresoliiiatr, nap!~tllylthiourca, hexacdli!oro- 
cyclo2lcs:!ne (" 666 "), benzyl chloride, alpha-terpineol, 
trich!o~.benzene tetrachlorbenzene, para-tertiary-bntyl- 
pl~enol (Blltpll;l~cn), and hexane. When injected into 
the ahomasurn din:~pIltl~yl-'thiourea arid chloranil were 
ineffective bnt some nrltl~elmintic effect mlaq obtained 
with thiocarbanilide, 2,3-tlichloronapl~tl1yl-ql1iiion~ 
1)ara-tertiary-biltylphenol, and Iicsane. 

Calcium fluoride in  relatively large doses injected 
into the r u n ~ c n  or abornasum 11rd wine erratic and 
generally temporary effect on clgg counts. Kicotine 
bento:rite, a t  no11-toxic closes, was ineffective nllen in- 
jected into the rumen. 

Copper sulphate was moderatcly to highly effective 
arainst  fIarmonchvs confortus  hen two or three grams 
I$ ere injectcd into the rnllren b11t onla graln was 
ineffectire. 

(b ) S f d y  of anthelmin firs against Trichostrong?jlus 
s?,l).-Para-tertiary-l~ntyl ])heno1 ~ y a s  incffe(.+ive  hen 
injectpd into the rumen and moderately effective via 
the ahomasun~. Phenothiazine, even in relatively small 
doqes, was no less ci$ec>ti\e r i a  tlie rumen t!ian via the 
ahomasurn. The  addition of alkaline con~pollnds to 
:~ntlirlmiutics inclntling phenothi:~zlne, as recolnr~irnded 
Ily certain orcrspas ~~-orkel:s, did not increase efficacy. 

The efficacy of 1,henorthiazine in doses ranyiiig  fro^^^ 
10 to 50 grams was tcsted in a con~prchen~ i re  experi- 
ment involving 80 yoling shc>c!) 1vl1ic11 v c r e  killed for 
autopsy 55 days af t r r  treatment. Data from this trial 
a1.e still beinq nnal,~zcd, l ) l~ t  it  is clexr frorn the cllrve 
plottcltl throilgh points representing closc rate/anthel- 
inintic sfficiency that  eRciency inrrcased dirertly with 
dose rate and was still risine; a t  the 50 grams level. 
Thc customary dose for slrecp of this ace and weight 
has becn 20 grams. 

(c)  iS;fudy of anthelminfirs agninsf Oesophngo- 
s l o n z ~ ~ ~ n  colirml)i(rrc~rm.-hlic1.onized ~~l~cno t l l i az in t~  uras 
compared mith commercial phenothiaxine in a tr ial  in- 
rol~ring 54 sheep. TTsing 10-gram, 15-gram, and 20- 
gram doses, the mirrol1i7cd product appca~.cd to be 
slightly more effective but the dific~encc? compared with 
the commerical product was not statistically significant. 

(d) 12 tlministmfion of pken ofhiazil l~ in salt-lick, 
u n d  in snat-rll repeafccl do~cs.--~Y further F ~ l d  trial a t  the 
McMaster Field Station again showed illat when 1 : 1 5  

and 1: 30 phenothiazine/salt mixtures were available 
the daily ~)lienothiazinc intake ljar sheep seldon~ reached 
0.2 gram and Jras generally much less. Such treatment 
llctl iio appnrcnt anthelmilltic effect except occasional 
interference with derelop~ilerlt of larvae in cultures. 
d field trial :vith 1: 15 piicnothiazine salt mixture was 
alro conducted in the Stanthorpe tliqtrict of Queens- 
land, 400 sheep being ilirolved for ten months. The. 
daily l)l~cnothiazine intake n-as somem7llat 11igher in tbir 
trial but never exceec!ed an  alcxragc cf 0.25 gram p t ~  
:heep. Th?re was no detectable benefit ant1 in both 
trials conspicuous phenothiazine staining of the wool 
was ob~ei~rccl. 

TVllen snlall doses of phenothiazine were adminidtered 
to slieep daily, 0.25 gram prevented development ot 
larvae in faecal cultures, colztinued daily dosing wit11 
0.5 or 1.0 gram, although appearing to  eliminate H .  
collforfus, was without conslsicuous effect on Tricks- 
s t ro~~yyl t rs  spp. I t  v a s  also obierred that  tl~exr tlosrs 
did not suppress Xfrongyloides larvae in faecal cultures. 
It is ccncluded that  the adminstration of phenothiazine 
in salt-lick rnix'ures is ineffectire under ,211stralia11 
conditions. 

( e )  Effect of urorm parasites on body weight and 
wool g7nrr~th.-Refercnce to thc adverse c+iclcts of 
ocsophagostomiasis was made in  the previous report. 
The appetife of sheep dosed ~ v i t h  larvae of 0. colunl- 
bianzrlrr tlecrcased by about 50 per cent. within threc 
weeks of infestation, with a 20-30 per cent. loss of body 
weight wllicll was not regained for seven to elever: 
n ~ o l ~ t h s .  These sheep ncre  in prns and on gootl 
ration?. This indirect result of infestation with the 
nodulc no rm probably deprives infested sheep of much 
of the benefit they ~ ~ o u l d  other~rise obtain fro11~ 
plentiful fccd in the sunlrner and autilmn, and accen- 
tuates the effccts of nutritional stresses they endure 
in winter when oesophagostomiasi is chiefly niani- 
festec!. 

( f )  Obaervetions on fhe oesphageal groove reflex.- 
Copper sulphate solution adnlinistered f rom drenching 
syringes brought this reflex into operation in  only a 
~ rna l l  puceiitage of sheep t l~rougl~out  several groups, 
 hereas as similar solutions useil previously under similar 
conditions, bnt administered from a bottle, were highly 
ef fec t i~e .  This may have considerable significance in 
practice arid will be investigated further. 

(g) lTncmafo7ogical sflrdics of hclminth infestations. 
-Work has reocntly commenced. 

( h )  Epidcmio1ogy.-This work is continuing in  
CJueenklalrd, Kew South Wales, and 8011th Australia 
and requires no special comnient. Information on thr 
daily faecal output of slleep of different agcs and typos 
on varions rations is being collected as opportunity 
off rm.  I n  regard to 11. contortzis i t  lias becn observed 
that heavily infested sheep can be further infested; 
sheep which llare thron-n off an  initial infes'ation or 
from xrhich this parasite has hcen eliminated by 
phenothiazine can be reinfestcd u~it l i in a few days. 

( i )  Parosiiologicnl sflrdies a t  Armidale.--ln a 
further trial of the effects of improved nutrition on 
\t7eaners during their first winter, very proniisinq 
results were obtained from grazing on green oats, 
pa r t i~u la r ly  ~ v i t h  a group grazed thereon coutin~lously 
from May until September. Among this group of 45 
wearier5 there wcrc. no deaths, and hotly weight in- 
cr,eaccltl Iry some 18 Ib. The average weight of greacy 
wool shorn was appaoximately 4.75 lb. per head and 
valnation off shears was 12s. 6d. per head. This has to 
be compared mith a similar group on natural  pasturc 
supplenlented with 4-02. per sheep per day of a meat- 
meal, maize, and chaff mixture. I n  this latter group 
eicht difld,  w e i ~ h t  increa.ced only 2.5 lh., greasy wool 
averaged 3.5 Ib., and vahlation off shears was 7s. 64. 
The sheep grazed on green oats coniinuously, qnickly 
threw off infestation with Ocsophagosto~num colunz- 
bian~rm and, althoilql~ TTncmonrhus conforfl~s egq coi~ntc 



increased throughout the winter, there were no clini- 
cal symptons. Several additional observations of 
interest mere made and a further trial is being undef- 
taken. The epidemiology trial lias bcen continued. 
Further evidence of the " self cure " phenomeizon men- 
tioned in the previous report was obtained 011 tliifereltt 
properties. JVo~sk on lamb marking dressings is 
referred :o under (iii) (c) .  il good deal of preliminary 
surrey work was done 011 a new experimental area of 
some 4,500 acres which it is hoped to acquire for 
exluerinlents on parasite control alld pasture manage- 
ment. An Ian  i\li.>Iaster liesearch Scholar was 
appoint" in April and is studying the bionomics of 
the snail, Limnea braxieri, in the vicinity oE Arnlidale. 

(71) Par~rsite physiology and tozicolog?~.-~2n ex- 
perienced officer who has ~rorked and studied in this  
field for some years in England, joined the ATcAlastcr 
1,al)oratory staff in February, and is in charge of this 
work. h1uc.h of the necPssw1.y e(pipment and facilitits 
are still to he provided Int dclays have been unavoid- 
able. I n  !he rtlc~antinre infestations with nematode 
species that are particularly suitable for this work are 
being established. Experiments have commenced on the 
metabolisn~ of Tricliosfrorrgy71is spp. z111.d 011 the de- 
tcxication mechanisms in the gut of normal and 
nc:at140de-infested sheep. 

(ii) E ~ l c r n a l  I'arasites of Sheep-B. ovis and il.1. 
ouin ,AS.-lu 'l Arsenic.--Stuclies on the distribution of 

\ / 

arseilic in the bodies of sheep after dipping in sodium 
arseni'e solution revealed al3preciable quantities in the 
rumen con'ent although none was sm~allowed. I t  was 
fonnd that this could be attributed to a rapid rise l11 
the arvirica content of the blood and its subsequent 
?xPretion in saliva. Eight hours after dipping, the 
arsenic content of saliva was 30 times that of the blood. 

(6)  DOT'.-Enii~lsion used in field trials declined 
in concentration as sheep passed through the dip bath. 
I n  one trial 1~4th sheep in full tvool there was a declina 
of about 50 per cent. in DDT concentration after 24 
sheep had passed tl~rough 30 gallons of the dip. With 
a concentration of 1: 2,000 DDT, adult keds were 
destroyed on the first f e~v  shrep dipped but sortie 
survived on sheep dipped thereafter. 

(c) Herachlorocyclohezane (" 666 ").-In six small 
ficlcl trials " 666 " in a 1 : 3,000 to 1 : 6,000 emulsion 
killed all kcds present at the time of dipping. Iccds 
enrerging froni pupae present at  dipping survived on 
the later dipped sheep in each trial, intlicnting a decline 
in 666 " concentration as dipping proceeded. The 
elnulsion was effective against B. ovis at a concentration 
of 1 : 2,000. 

(d)  Rotenone.--8-02. timbo root powder per 100 
gallons water, giving a rotenone concentration of 
1 : 40,000 was effwtive against adult keds, b,ut rccidual 
action was insufficient to destroy keds emerging from 
pupae snbsequently. Moreover, concentration declined 
pr?grrscircl~ as sl~eep passed throngh the dip bath. 
Thl.: dip was relatively ineffective against R. ovis. 

Further trials are pending with arsenic for control 
of R. ovis, I)l)T and " 666" for control of B. ovis and 
111. ovircus, and rotenone products for control of keds. 
Present iizdications are that the efficacy of these agents 
is largely dcpcndcnt on the choice of appropriate times 
and r~retl~orls of application. Field work thls year has 
clearly shown that depletion of the active ingredients 
of the dip bat11 a.: sheep pass through i t  is an impor- 
tant factor when suspensions or the usual types of - .  
emuls~ons are used. 

(8) 8iudirs on [he life hisfory of Bo~>icoTa o~>is.-- 
The life cycle of B. o13is on the sheep has now heen 
ob.qerv.ed to approximate that found in  vitro at 36.5" C. 
and 50-71) l ~ c r  cent. relative humidity. The period from 
first-stage larva to adult is 22 days; there is then a 
pre-nvil'osition period of four days; the incubation 
period of the egg is eight to ten days, making the 
complete cycle from egg to egg 34-36 days. 

( f )  St7~dzes on the life history of Linognathus 
pcda1is.-This work commenced towards the end of the 
year. 

(iii) The Blowfly Sirilce Problem.-(a) Nodified 
J47~lcs operation and optilnal tail 1engfk.-No further 
trials have been untlerttlkc7n during the gear, the 
eEcacy of these two methods being now clearly 
established. 

( b )  0pcrrntio.n to reduce tail stri1ce.-Further work 
has indicated that surgical removal of skin from the 
tail uill ~r i thdraw wool-bearing skin from the sides 
and tip thus avoiding urine staining. No field trials 
hale yet revealed the effect this may have on tail strike 
incidence. Such treatnlcilt may prove valuable for 
indi~-i.clual sheep -\I it11 tails particularly predisposed to 
rrrine staining, or in Aocks where the tgilr; have been 
docked shorter than the reconlmended length. 

( c )  L~~~nl~-mar l i i~zy  dr~~s;n~s.-Fur 'her trials have 
confirnied the value of dressings containing boric acid, 
citroliella, and bentonite. The value nf the citronella 
did not depc~nrl on high citronella or geraniol content. 
Additional infor~ilation on the quanti'y of dressing to 
u.;e and the best method of application must be 
obtained before any recomnlendation can be made. 

- 

DDT emulsion was not effective. 
( d )  i5'f ~ i d i ~ s  on body striX e.-Assistance was given 

to thc I)i\ ision of Econon~ic Entomology in preliminary 
trials of DDT prcparatioiis applied to the fleece of 
-11ccp to yrrvent oviposi tion by Ln~ciZin czcprina. I n  
t11p Stanthorpe dia'rict of Qneensland, field stadios 
hare conimenced on a property where body strike occura 
annually. Some 700 wpaners hare been examined in 
dctail regartling colrforrnation, fleece characters, and 
incidence of fleece rot. Prc.liminary trials are in hand 
there co:~cc~rning the preventi~ e effect of spraying with 
1)DT emi~lsioa and calcium arseni'c, respectively. 
Opportunities will be sought to extend this work in the 
field. 

(iv) Biochemical Studies.-(a) Studies on the 
mineral nte~aholism of sheep.-The series of experi- 
ments 011 the effect of low calcium/high phospllorus 
imbalance in rations for sheep hare now terminated 
and data from several years of work are being asseinbled 
for publication. 

Analyses of water, feedstuffs, and teeth of sheep on 
low calrium, high phosphorus rations, l ~ ~ h i c h  have 
sho~v1.n dental abnormalities resembling those seen in 
fluorosis, hare shown that flucririe is not resyon5ible. 
Moreover, despite the marked superficial resemblance. 
there are, niicroscopically, distinct differences. 

Investigation of the metabolism of phytic acid 
phosphorn in slicep has continued and has shown that 
phytates are almost completely broken down in the 
ruinen. 

(b )  Stzldies of poisonous plants.-A force-feeding 
experiment with locally grown 0zali.s cernua (soursob) 
confirmed the previous fillding that severe hypocal- 
eaemia can he induced by a s  little as 600 grams of the 
undried plant, owing to its high oxalate eontcnt. Lt 
tras found that blood from sheep affected with oxalate 
poisoning ma? contain euough oxalic acid to prc- 
r i ~ i t a t ~  the seruni calcium as oxalate, for many hours 
af'er thc serum is collected. Unless this is renlizrd 
se~*nm calciixm estimations in such cases may bc mi$- 
leading. 

(c) Field experiments in relation to drought fe,:di:g. 
-A serieq of obs~rvations mas made in collaboration 
with a v-ell known Merino stud in the Itiverina, where 
severe tlrcnglit conditions had pre~ailed, concrrning thc 
rate at  which unc!ernourishcd ewes could be reqtorcJ 
sufficiently for safe transport to a~is tment  and the 
efficacy and eccnomics of various mlxtnres of concen- 
trates and rougliages for feeding ewri severely affected 
by drought conditions. A group of ram weaners mhich 
were also se r~re lv  ~ffected v7ere c o n ~ p l ~ t e l ~  handfrd for 



some three months. The information obtained elupha- 
sized the financial losses which result from failure to 
appreciate the relative food values of differently priced 
fodstuffs,  and show where appreciable savings can be 
made. Data  collected during this work were used 113 
the Australian Wool Board i n  connexion with a film 
on drought feeding, and a full discussion for the 
benefit of extension workers has been prepared for 
publication. 

(d) Ram-feeding experiments.-An experi~nent was 
undertaken a t  Boonolre concerning the effect of different 
levels of protein intake on wool production, fleece 
characters, and growth of stud Merino rams. Readily 
available foodstuffs mere used. The  starch equivalent 
values of the rations were con~parable, but their protein 
content ranged from approximately 11 per cent. to 28 
per cent. This preliminary experiment, which will 
terminate shortly, may pave the way for more exact 
investigation. 

(e)  il~isceZ1aneous.-Assistance was given in  investi- 
gating losses among horses after trucking. Subnormal 
serum calcium was detected i n  affected horses and 
recovery followed the generous feeding of lucerne hay. 
I n  preparation for further work on pregnancy toxaenlia 
of ewes, liver san~ples have keen collected, using the 
biopsy method devised by A. T. Dick, and have been 
analysed for f a t  and glycogen to establish the samplinq 
errors. Attcmpts have becn made to set up  an  nn- 
complicated ketosis in sheep, so f a r  unsuccessfully. 
V t ~ y  numerous hlood and serum analyses have be?n 
carried out in connexion with experiments on the 
relation of nutritional level to wool production. Many 
complex organic compounds have been synthesized for 
colleagues in  the parasitology and endocrinology 
departments. Lately work in  the biochenlical Iabora- 
tory has been hindered by structural alterations which 
will take several months to complete under present 
conditions. 

(v)  Endoc~nologicaZ Studies. - ( a )  Pregnancy 
foxaemia.-A detailed experiment was condlict~d to 
determine whether excessive prodnction of oestrogens, 
or  of toxic phenolic compounds derived from them, 
was the primary cause of pregnancy toxaemia in  ewes. 
Sorrle 30 ewes were stndied intensively, under different 
regimes. (luring the la,st few  eelis is of pregnancy. The 
experiment occupied several months ant1 some urine 
specimens still remain for oectrogen assay. A number 
of interesting observations were made, but it appears 
that intoxication by paracreeol or other phenolic com- 
pounds d e r i ~ e d  from oe~tropens plays no par t  i n  this 
disease. 

( b )  Studies on oestroqem.-The urine of ewes in the 
latter half of pregnancy was found t o  contain 5-20 
micrograms of "nestrone" per day, the bile about 
1,000 nlicrograms per litre and the ~ o o l  grease 
negligible arnounts. Hence i t  appears that  pregnant 
cL~vcs excrete oestrogens principally in the bile. The 
bile of pregnant emes h,-s hecn f r a c t i ~ n a t ~ t l  to investi- 
gate the nature of the principal  steroid,^. Attempts 
are being rtinde to devise a relatively simple and 
spocific nlc~thod for assaying oestrogenq I, means of 
a precipitin reaction. An experiment with virgin 
heifer* to determine whether the lactation induced by 
hexoestrol coirld he augmented by simultanenus injec- 
tion of thyroxin is proce~cli~~,v,  but  results to date arc  
not encouraging. Inrcstigations on the relation be- 
tnrcBen chcliiical structure of compoilndfi related to 
synthetic oestrogells arid their influeilce on mammary 
tlrrelopnient are continuing. Some sixteen such oom- 
pounds ]I;%\ c heen synthe,iized in the hiochernical 
department and (await examination. 

( c )  11fiscellconeous.-Several trials have s h o r n  
fairly conc1usivel;p tliat pregnandiol is not present in 
the urine of rams or of pregnant, or  d r y  emes, although 
i t  is p r ~ w n t  in both hnll's and COT'S urine. Tt is 

concluded that the eud product of progesteroue uletu- 
bolism in the ewe must be some sterol, probably related 
to prcgnandiol. 

(d)  Physiology of reproduction ulith special reference 
to fhe sheep.-For the present, facilities for this work 
are p r o ~ i d e d  in  the Xelv Medical School a t  Sydney 
Univer.sity. INethods of collecting urine frorn ewes by 
mushroom catheters and cystoscopy for hormone assay 
are being evolved, the steroids of human and ovine 
urine have been fractionated. Standard inctliods 
for assaying the 17-ke ~~s tc ro ids  of ovine urine are 
hindered b -  its high pigmentation, and niethods of 
o v e ~ v o m i n ~  this difficulty are being cought. Relatirelr 
high titres of gonadotrophins (E?S.H.) have been 
obtained with wether's urine. Esamination of aheep's 
blood for diastatic activity has indicated a diastatic 
cycle corresponding to t l ~ e  oestrus cycles. This  m a r  
proride a usef~il and relatively simple indirect measure 
of oestrogen production. 

(vi)  Il'ool Biology.-(a) Yrogen,?y testing.-A full 
report of all data from progeny-testing trials at 
" xoondoo " from 10121-45 has been prepared and will 
be used as the basis for a series of publications. This 
worlc niakcs it possible to lay dow~l  a bystem for 
progeny-testing 1Itlrino sheep whirh is appropriate 
nntlcr Anstralian conciitioris. In  general, some 75 ewes 
shoa!d ho allottcd to each ran1 under test, so {as to 
obtain a t  least fifteen progeny of each sex on which his 
worth a,; a sire ma;y be ganged. The compariqon of 
rams which are of comcwhat similar merit is  compli- 
cated by tlie fact that  some bcget hcttcr male thtan 
female progeny and vice versa, and tliat when several 
charartcry are involved the rams tcntl to rank 
differently in regard to each of them. Emphasis must 
therefore he placed on a reliatively few characters of 
undoubtrd sigiiif;,c?nce in rcg:trd to n-ool production. 
Before sheep breeders can derive full benefit from 
progeny-testing a service milst be provided from which 
n t  least clean sconred yields of f le~ce  samples can be 
obtained. 

( b )  Specificafions of sheep fypes for  ?uool produc- 
tion.-An experirnei~t in progress throughout the year 
and now nearing corn~)letion, is providing compar~sons 
bct~vecn fine ~voolled sheep (Camden Pa rk  Merinos) 
and strorig uroollecl ,beep (Corricdnles) when subjected 
to liifierrnt planes of nutrition. Three groups of each 
type are being subjected to a uniform planc of nutri- 
tion, a reve~snl  from high to  a lorT plane, and rerersal 
frorn low to high plane. The response of the two types 
to tlicse changes in nutrition are being observed as  
rc?:irds live neight. baidy diirr~isions, skin area, wax 
acd  suint production, fibre thickness, follic!e popula- 
tion, respiration rate, rectal :~nd  fleece temperatures, 
water con:um~wtion, and conApos5tiocn oif the blood. 
From the results of these very detailed trials i t  is hoped 
to define conditions necessary for testing critically the 
individusl performance of bhrep in certairi types of 
genetic studies. 

Ic)  Santplin,g studies of t h  e fle~ce.-Work is con- 
tinuing on the problenls involved in sampling fleeces 
appropriately for accnrate ectimation of fleece con- 
stituents per unit area of skin, fibre population 
density. and fibre fineness. 

(d )  Jiistoloqical studies of fhe sheep's shin.-An 
extens i~e  conlparative study has been planned concern- 
ing hrecd and strain iliffercnce,~ in the structure of the 
skin and particularly of the hair  follicle. This will be 
linlied \\it11 studies already made or continuing, on the 
comparative histology of the 11 air  follicle group in 
other mammals. I t  is  belie~cd that  the hair  follicle 
pl.oup may  provide one of the most usefnl criteria for 
studying the niode of inheritance of many important 
skill and fleece characters of sheep. 

(vii) Studies o n  Fertility in Rams.--An officer of 
the Unirersity Veterinary School is continning  hi^ 
stndiw on the relation of n~itr i t ional  plane thc 



caruteue content of diets to spermatogenesis in rams. 
The costs of this work, including salary, are now borne 
by the Couricil for Scientific and Industrial Research 
and facilities have been ~rovided at  the hfcMaster 
Laboratory. Tbe current experimental work involves a 
total of 33 two-tooth rams on high and low planes of 
~lutritiorl and at high, marginal, and deficient levels 
of carotene intake. Blood vitamin *I estinlation and 
exal~~inations of scknlen as to quantity, langevity, and 
morphology are made a t  frequent intervals. 

4. 'I'hc P. U. NcNaster Field Station.-(i) CSer~crcll. 
--ilppi-oxirnately twcnty in,>Lei of rail1 were recorded 
tillring the year-twelve inches fell in February, 
March, and A p ~ i l .  The nine-yelar average at  the 
station is 22.73 inches. The ~vinter was dry and con- 
ditions were more favourable for sumnler crops and 
pastures than for cereals. This season, 77 acres of 
oats, 14  01 wheat, and 18 of l'hn1a1.i~ and subterranean 
clover pasture have been so~vn. 

Sheep at  the station consist of 130 rams, 136 wethers 
and 679 ewes--total 945. Lambs raised during 1945-16 
totalled 262 from 401 ewes (64.8 per cent); 458 ewes 
have bccn mated for 1046-47 1ani;)ilig. Cnttle numbers 
have increased to sixteen head, of ~vliich five are Red 
Polls, ..is arc grade Jerseys, and firr are cross-bred 
Zebus. 

(i i)  Inheritance of Skin Wrinlcles zn. Sheep.--Popu- 
Eations have heen developed to the foilo~ring sizes: 
F1 199; Fa 111; F3 14;  back-cross 132-total 463. 
Current niatings are to provide additional F, and 3 s  
progeny, and to coniirm results from the previous 
back-cross. A11 observations support the provk<ional 
hy~~othesis that " wrinkling " and '' plain-body " are 
paired characters, the inheritance of which is men- 
delian (and multi-factor. Plain body is dominant to 
wrinkling. Characterization of lambs born in the back- 
croL, of 19-1-3-1-6 \%-as par t icular l~ i11i~reyLi~g. As 
reported previowlg, El and F, ewes were randomized 
into five sub-groups, each of which was mated with an 
iritlividnal Xerino ram. Each of the rams was pheno- 
typicsally classified and selected to make a series having 
ascending scores for wrinkling. The scores of the five 
rams were 2, 10, 15, 21, and 25. Objective of the 
mating was to determine to what extent wrinkling of 
progeny from comparable mates x a s  influenced by 
diffcrcnt degree, of wrinkling in the sires, A pre- 
!irninary iolassification made .uv%en the lambs were 
only three to four months of age disclosed no 
significant difference between degrees of wrinkling 
among these G~nil~arly maintained progeny by the rams 
with phenotypes ranging from 10 to 25 points for 
thrir wrinkling scorc:s. T l i ~  results may- be modified 
$ornewhat in classiiications made w h e ~  the age of the 
subjects increa~~ec. 

The average score of progeny by the Merino ram 
B.387, who himself had the very lo~v score of two, was 
significantly l e ~ s  Ihsn those of prcgenp by the above 
four ram*. Special interest in this oberration arises 
from the fact that, whereas the other four rams were 
clrawn. as haring diff~rent  degrees of characterization, 
fro111 standard-bred ll(brino populations, thc rani B.387 
was "bred for plain-body ". H e  was the son and 
grandston of a Merino ram which liad a zero score and 
was o~itstandingly prrpotent in btaget'iag "plain- 
Ilndied " progeny, rren from " well-developed " ewes. 

The observation auggests something akin to the 
'' building u p  of rlominance ". It is being considered in 
this respect in relation to similar observations in  others 
of the genetical inrestigations and in relation to 
another back-cross. mating on a similar plan but with 
diffrrmt Xerino rams. 

(iii) Irr bred EIEocks of d ustraliun Me&mos.--ln- 
hrreding is a method whereby the heredity of animals 
<.all I)(. investigdtcd. - It i~ particnlal-I? rlseful to  

~'evetll rweus~vc conditions. With this objective the 
process has been applied to three groups of Merino 
deep.  

( a )  ,4 Merino ram, M3, was mated with a group of 
stud tJnres of the same breeding and subsequently with 
his descendants from the matings. The flock consists 
of 25  fernale descendants with 20 per cent. as its average 
cocfficicr~t of inbreeding. Expectation of the average 
of the wl~ole drop frorn this year's mating is 83.7 per 
cent. 

( b )  A group of 100 stud-bred Merino ewes and one 
ram n.9~ l i s d  to wt~hl i sh  s ~econd inbred flock; 87 ewes 
in this group have been mated this .  year 
with thc expectation of the drop having 20 
per cent, for thrir average coeficient of in- 
breeding. The flock contains 96 females of which 
27 are already inbred wit11 an average of 17.1 per 
cent. and a range of from 6.25 to 25 per cent. 

(c) A third inbred group is being established with 
sheep from the same "blood " as the second but from a 
different source. Progeny of sheep in  this group are 
only now undergoing consanguineous matings. Expec- 
tation of this jcaar's drop is an average of 2.5 per cent. 
for 43 Ianlbs and 15 lambs from ewes with no in- 
breeding as controls. 

These thrce gl.oups of sheep are now approaching 
degrees of inbreeding which, at  20 per cent., are nearing 
thresholds for discovery of disabilities. Observations 
will no~v- be ~ o n ~ i d e r a b l y  refined and intensified. Wool 
sampling and ~ t s  rncasiirenlent, when it becomes avail- 
able, will play an important part in  the intensification. 

(iv) Faults nnd Speci?c Breeding Groups.-(a) 
Polledn~ss i r ~  s2~cep.--Sinc:e 1930 a flock of Merino 
sheep has been ~naintainetl to investigate the inheri- 
tance of polledness. I t  was begun with a ram A.992, 
which had seurrs three inches long. Two of his ,sons, 
B.308 and R.320, and other progeny were selected as 
most nearly having a " depression" at  the horn site. 
I n  194'3, an unrelated ram, (2.294, with a scurr about 
half an inch long, much smaller than had 
been previously observed, and one depression, 
was introd~wed. At t l ~ o  time the ewes were 
severely culled until only those with full 
'' depressions " rmlaint.d. This in1 ensive selection 
toward polledness in  parents has given rise to three 
2-tooth depression-rams anal to several ram lambs that 
tvill, apparently, be of that nature as adults. One of 
these is being mated in the main polled flock whilst 
the other two ran18 are beinq tested for hcterozygosity 
by mating then1 with "knobbed " and horned Merino 
ewes. 

This accumulation of completely polled characteriza- 
tion is being associated with the conception of "build- 
ing up of dominance " that was apparent in the wrink- 
ling in~estigation. 

( b )  IhlJozrl hack.-The group totals 30 parents and 
offspring niated to give an F1, being hollow-backed 
ran1 F; straight-backed ewes, and thiq year to give an 
inbred back-cross, by the hollow-backed Merino ram 
x F1 ?me$ by thr same ram. This baoli-cross is expected 
to disclosc m!~ether the condition is a hrl~ctiitary reces- 
sive. I f  it were, some of the inbred progeny should 
&how tthc csondition. 

The eriilence so far obtained, which is  incomplete, 
does not indicate " liollom-back " to be a " dominant " 
condition. A   roba able hypothesis mould appear to be 
that the condition is an extreme instance in  a normal 
ranpe of characterization. The investigation is pro- 
ceeding to increase numbers of progeny and to develop 
the inbred baclr-~ross to test recessive possibilities. 

(c) Ilrr iriness (synonym " flulj'y-tip ").-The mat- 
icg of a "hairy"  ram and ewcs with and without 
n p p a r e ~ ~ t  hair is proceeding. Earlicst progeny are now 
rcady for ~la~sification. A series of 300 wool samples, 
tnkcn p e r i ~ d i r a l l ~  since December, 1942, from known 
.!<ill ; j I .pa< ,011 3Icl~inc> lanliti ~rhitl.1 nrcri, clssqificd ill 



groups as having birth-coats with many, few, and a n  
illterinediate number of " halo-hairs ", has beEli pased  
to the lvool-measuring unit for exainil~ation and report. 

( d )  l'urrot vzo1rt1i.-The 313 inbred group is being 
used for these observation%. N o  more cases have arisen. 
:\ recent publication froin Dubois, U.S.A., on this prob- 
irrn (plott's our provisional Ilypothesis for a recessive 
condition and cons;ders i t  to be only one phase of the  
heredity of parrot-mouth. I t  is being investigated a t  
1)ulrois with inany nrore allinla13 than arc a\ ailable a n  
the Field Station. 

(v)  %c, l?7~  1lybridization.-(a) Beef cattle.-Owners 
of the -co-opted expc~rinlcntal herds have been asircd to 
state other centres to which cro,-s-bred cattle have gone 
for brcediiig purposes. Arrargements are being made 
to visit all licrcls to determine expansion or contraction 
of the project clurinq the five-year per;od (1941-46) 
nliii.11 has c!apsetl since the last visit and report. 

(b) Dcriyy cattle.-A cross-bred herd is being deve- 
loped at  this station and facilities for obqervations are 
heing built up. A milking shed with appropriate 
mac21iner~ has been erected. Three Jersey corns are 
ili lnillr and under test. Five pure-bred Red Poll 
lleifers have been acquired, making a total of sixteen 
head of cattle now in  the project. Six are high qnality 
grade Jcrseys, five are pure-bred Rcd Polls, trvo heifer 
calves arc one-quarter Zebu s Jerse ,~ ,  one hcifer calf is 
three-eighths Zcbu x Jersey, and two bulls are half 
Zebu x Jrrsev. Cross-breds mill not commence lacta- 
tion until 1947 but the Jersey and Red Poll heifers 
\$-ill commence before that time. 

5. Arntionnl Field Station, " GZruth P8ainsJ'. 
&~~eenvlnrid.-(i) Gencrrr1.-1945-46 has prored to be 
the third dry year in  succe,qsion. Some useful rain fell 
in JIIIJ-, 1945, followiiig that  of the previous month. 
Some stwn-~s nerc  es1:erienccd in October and Novem- 
ber, 1945, and in January,  1946, but there was insuffi- 
cient rain to causp the growth of a big body of grass. 
Light storking rnablcd the stoclr to maintain their con- 
dition fairly well. On aocount of the dry conditions, 
joi l~inz of the rams man, postponed from April, 1945, 
until after the rains in June  and July. A 70 per cent. 
marking rewlted i n  February. 

The seasonal outloolt a t  this mid-year is f a r  from 
good and i t  may he necessary to reduce stock numbers 
fur thrr  by the disposal of some of the older breeders. 
Consitirration nl:iv also be given to supplementar. 
feeding which can be perforrncd as a research projert. 

( i i)  Ohser~,aLio?~s on the ('onfrol of Crutch Strice. 
--,4s in  tlie previous year, the continnation of rela- 
tively dry conditions interfered with b l o ~ ~ f l y  activity 
and hindered this n-ork. T l ~ c  efficiency of the N u l ~  
<,peration performed at  marking was compared with 
that  perfornled a t  nhont eight months of age, by mea- 
suring tlie sizp of the bare area ultimately produced. 
It inrlicaterl that  t r e a t n ~ ~ n t  as lambs, while rela- 
tively effectire, was probably not quite as efficie~it l~ 
performed as at  the later age. 

( i i i)  0bscr1:ntions on  Skecp Classinq.-In this ex- 
periment additional data obtained a t  the 1045 shearin? 
indicate that  the advantage in favour of clawing at 
a b o ~ t  eightrrn months of age shown in the 1944 figures 
is not R S  great as a t  first appeared and is, indeed, very 
slight. F u r t l ~ c r  data mill be obtained a t  the 1046 shear- 
ing. 

(iv) Il~isccTTaneozcs Investiqafionc.-In the experi- 
ment designed to cornparc thc relatire production of 
rams and wetl~ers i t  mas found that, under the paqture 
c3onrlitions obtaining dnrin,a the course of tlie experi- 
n ~ r n t ,  there was no difference in wool cut per head 
bet~reen rams anL1 11 cther9 at  t l ~ ~ i r  first shearing. The 
inean body;~.~iqht of rams and wethers was 
ihc same ~ m t i l  ther were approsin~ately eight months 
of age; therraftrr  the rams made greatw gains. A t  
eighteen months, the mean weight of the rams ~ r a s  
:t~proximattcly 263 lb, greater than the mean of the 
~ e t h e r s .  The \vethers castrated at  five months of age 

hare not, so far, shown ally difference in  mean body- 
weight or mean wool cut per head from those castrated 
a t  marking. 

I n  the experiment on dehorning of lambs which was 
com~nenced at 1amb:narking 1944, only partial success 
was o b t a i ~ e d  and p certain ainount of trouble with de- 
forn~cd horns has been experienced. 

6. Othrr  .lcfic.ilies.-(i) E'lcece Analysis Labora- 
tory.-To provide a service for measurement and ana- 
lvsis of samples from the mally investigations dealing 
nit11 wool produrtion, a Fleece ,Inalysis Liboratory 
was established i n  March, 1946. For  the time being, 
the laboratory is located in  a building a t  the former 
llunitions Factorv, Vi l la~~~oot l .  During the period to  
tl:e end of tlie year the main activities were the assemb- 
ling of the necessary equipment and recruitment and 
training of the staff. 

( i i)  Survey of IVool lJrod1~ction.-A restricted sur- 
vey of wool production has becn commenced to deter- 
mine and cornparc effects of dissimilar cnviroilments 
on slieep llaving similar heredity. This will entail 
a careflil examination of cllnracters and productivity 
of represrntatives of the nlain strains of wool-prcduc- 
ing sheep in  the major climatic environments of Aus- 
tralia. ,Is a preliminary to field 11-ork, tecllniynes for 
tlltl ~neasnrenlrnt of size and shape of .qheep and for 
adequately sampling their fleeces are being developed. 
('ontact has ber.11 made with stud breeders to determine 
locgtions of repi-e.i.ntative blocks of the major strains 
of ~~ool-producing sheep. 

( i i i)  111?1~s!iqation of Reef Product ion i n  A t~stralia. 
-This inrestigation was commenced following the 
appointment of a Senior Researcl~ Officer towards the 
entl of the year. The objectives of the investigation 
arc ( a )  to plan and earr.7 out a survey of beef procluc- 
tion in Australia with particular reference to Queens- 
land; (h) to define the ~ n a j o r  pro1)lcms so revealed; 
(c) to specify, by measurement and analysis, the  stan- 
dard trade-grades of carcasses and their associations 
wiLli factors such as age and environment; ( c l )  to in- 
ves t ig~tc  the s ta t~is  of the various brcrds and strains 
of cattle and methods of breeding and maintenance; 
(e) to diqcorer areas where crop or  other special 
fattening nretlrods are beine pi*acti~ed and, later, t o  
condnct co-operative investigations on these matters. 

(iv) Poultr?y Breeding Inzresf icla tion s.-A Research 
Offir.cr has been appointed for this ~vork  and plans are 
in the course of for the cstabli~ltment of a 
poultry breedinq unit at  the Rerribee Field Station. 
Corital~t llns a!re:itly been nratlc with speci:~list 0fficer.i 
of the Departments of Agriculture and with commer- 
cial producers in  various States. 

7. 7'1~717;rctlions.-The f o l l o ~ ~ ~ i n g  papers were pub- 
liqhed during the year :- 

ilustin, C. R. (1946).-Endocrinology and animal 
production. A u s t .  Vet. J. 22 :  48-54. 

Beck, A. 13. (1945).-The quantitative extraction 
of crvl~alt and iron from ashed ;biological 
material. Ausf. J. Exp. Biol. illetE. Sci. 23: 
311-6. 

Bolliecr, A.,* and Hardy, Margaret, H. (1945). 
The presence of large anioilnts of uric acid in 
thr integument of mammals. Aust. J .  Ezp. 
Biol. M p d .  S'ci. 2 3  : 99-102. 

Camphell, A. D.. and Rodn~ell, A. W. (1945).- 
The relationship of dosage and site of inocu- 
lation to the agglutinin response to Rrucella 
abortus strain 3 9 vaccine: a comparison of 
the subcutaneous, intracutaneous, and intra- 
caudal routeq. J. Po?n?~. Path.  55 : 277. 

Campbell, A. D., and others (1936).-Pleuro- 
pnrnmonia-like organisms in  cases of non- 
gcnococcal urrthritis i n  man and in normal 
feniale genitalia. Aust. Med. J. 1946 (1) : 
179. 

Gordon Cr:t lg Rcsetirch Lnbor~tory,  Oniverh-ity of S~clnrtj 



Carter, H. B., Franklin, M. C., and Gordon, 
H. McL. (1946).-The effect on wool produc- 
tion of a mild infestation with Trichostrongy- 
lus colubriformis in sheep. J. Couiz. Sci. Ind. 
Res. (Aust.) 19 : 61-4. 

Dick, A. T., and Bull, L. B. (1945).--Some pre- 
liminary obcervations on the effect of molyb- 
denum on copper metabolism in herbivorous 
animals. A ust .  Vet. J. 21 : 70. 

Franklin, 31. C. (194G).-Experimental observa- 
tions on the efficiency and economics of rations 
for drought feeding of sheep. Aust. Vet. J. 
2 2 :  78. 

Franklin, &I. C., Gordon, 11. McL., and Macgregor, 
Catherine H. (194G).-A study of nutri- 
tional and bioc!!cmical effects in slleep of 
infestation with Il'richostrongylus coluhri- 
formis. J. Courb. Sci. Ind. Res. (Aust.) 19: 
46-60. 

Gill, D. A., and Parrisli, E. (1945).-Micropho- 
tograplly as an aid to the identification of 
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V. BIOOIIEMI STRY AND GENERAL 
NUTRITION. 

1. General.-While there was no actual break in the 
sequence of the long-term researcli projects during the 
war, tlie activity in some which TTere concerned with 
the nntritiollal pl~ysiolopy of ruminants had of neces- 
sity to be decreased. The study of these problems 
which are of fundarne~~tal  importance to the under- 
standing of the nutrition of the ~ v o d  sheep has again 
been undertalien. Broadly, tl~cse projects aim to extend 
cxisiilig kno~~ledge  of the chemical, microbiological, 
and mechanisms involved in the process 
of rumination and in t l ~ c  production of ~ o o l  fleece. In-  
cidentally, they will provide essential quantitative data 
on the nutritional rcqaircment~ for normal health of 
the sheep and for the prod~rction of wool. Lack of 
information of this sort renders it inlpossihle to solve 
by direct logical approaclt the many problems which 
are encoinltcred in the \roo1 producing indus i r~ ,  and so 
extension of knowledge along these lines may be con- 
sidered essential to further extension of scientific 
1.11scarch to practical application. 

I n  order to rrooide tlte acconlmodation necessary for 
the new activities, additional laboratory space has been 
clcsipn~d, and the new building is now being con- 
structed immediately adjacent to the existinq Council 
for Scientific and Industrial Research Nutrition La- 
boratory and its anncxer in  the gounds  of the Uni- 
versity of Adelaide. 

Recently, arrangements were made for the acquisi- 
tion of the Remount Depot at O'Halloran Hill which 

is being relinquished by the Army. This property of1 
approxin~ately 600 acres is situatea iO miles from the 
central lalioratories of thc Division. I t  is an ideal 
site on xvllich to produce the special foodstuffs for 
nutritional studies and on which to support the experi- 
mental flocks of ~ a r i o u s  strains of Merino sheep for 
the conduct of t11e researell programme envisaged. 
While some at least of the experimental work which 
inrolves the study of ilidiridual sheep in pens will con- 
tinue to be conductccl at  the Division's pcn-feeding 
block in the grounds of the Waite In,~titute, any fnr- 
ther extension of these activities will be made at  
O'IIalloran Hill. 

2. Nutrition and Wool Production.-The amino 
acid constitution of wool keratin has been studied 
further nit11 thc use of mollcrn tools of research, and 
at this juncture a very complete and reasonably exact 
kno~~ledge of the composition of this protein is 
available. 

The analytical studies of the distribution of amino 
acids in plant proteins which have been conducted in 
this lahoratorg for sercral years indicate that the pro- 
teins in the lcaves of the higher plants are of very 
sirnilar, if not identical, composition. The assemblage 
of amino acids derived from the pastures by grazing 
sheep is thus of such regular colvposition as to simplify 
materially the understanding of the relationships 
betveen protein illtake and wool production, for 11utri- 
tiozal transactions in  grazing llerbivora are not com- 
plicated as tliey are in mixed feeders by considerable 
variation in the biological ralnzs ancl supplemrntary 
relationships of the proteins in  the diet. 

Tlle amino acid constitutioll of m~ool keratin and of 
the protein froin which it is elaboratdd by grazing 
sheep indicates that, for wool production, the biological 
value of pasture proteins would never exceed the 35 
per cent. it wo~lld attain under ideal conditions, if the 
whole of tlle sillphur of the n~c.tliionine and cystine, 
which are the limiting amino acids, were transferred to 
wool keyktin. Investigations mhicll Ilaae i n r o l ~ c d  the 
determination ~f the nitrogen and energy balances and 
the direct estimation of the wool grown by a number 
of sheep when subjected to varying conditions, indicate 
that the proportion of the available protein (that 
nhich is digested and absorbed) which is transformed 
to rrool is very nluch smaller than this : the efficiency 
of p ~ o t e i i ~  utilization, primarily a characteristic of the 
indit-idual, rarely exceeds 8 per cent. under nutritional 
feeding conditions. The necessity for tbe provision 
of relati~ely large quantities of protein in the fodder, 
if sheep are to approach their full hereditary propen- 
sity for wool production, is emphasized by this, and 
the implications which bear directly on the broad 
subject of v:onl. prodiiction are obvious. 

The detailed study of the influence of protein intake 
on wool production has advanced to a stage where - 
several broad principles become apparent. 

The fact that the quantity of wool produced by a 
shecp depends primarily on the amounts of the raw 
mat~ria ls  ~r1lic.h are available for the elaboration of 
keratin after its other needs have been fulfillecl, has 
been discussed in previous reports. Intensive study 
of the effects of the nutritional level on the type and 
quality of wool produced has revealed that changes, . 
both in  t l ~ e  diameter and in the length of the fibres, 
contribute to the alteration in the rate of ~vool pro- 
duction. Tlle relationships between these variables are 
il~dividual characteristics, as is also the range over 
LI-hich ~ a c l - 1  can extend. I n  all, these factors designate 
the wool prodncing capacity of the individual. They 
are det'ernrined not only by the genetical propensity of 
the slleep but also by its nutritional history, for it is 
obvious that an animal mhiclz has been stnated by 
early malniltrition can never express its full hereditary 
t apacity for wool production. The results of a compre- 
hensive quantitative study of the effects which 



juperveue wheu the food intake is lmited durmg the 
period when the ailinid is developing have been men- 
tioned in previous reports. 

Study of the distributions of the cross-sectional areas 
of wool fibres taken from marked areas on individual 
experin~ental animals reveals that these are modified 
by changes in the nutritional level at  which the animal 
is supported: the finer classes apparently vary over a 
nlore restricted range than the stronger classes and 
each fibre seems to be influenced directly in  proportion 
to its cross-sectional area. The attempt by animal 
breeders to classify sheep by the nature of their wool 
fibre distribution curves is thus a dubious procedure. 
Irrespective of the variations in  the diameter along 
each fibre which reflect the ever-changing nutritional 
c.l~vironment of the grazing sheep, the relative degree 
of modification of illdividual fibre diameters is by no 
means conbtant, and so the nature of the distribution 
at any one lerel may be quite different at another level 
of feediilg. 

i\rrangcments are being made to carry out the com- 
prehensi~c study of the reaction of various Merino 
strains to diir'erent en5ironmcnts in  Australia to which 
reference was made in the preceding report. 

3. Afelabolic Studies.-(i) 2'lze Processes of Rumi- 
~ruti0.n.-(a) Ufilizaiion of urea.-During the year 
the study of factors that detern~ine the efficiency with 
which the microflora of the rumell can synthesize pro- 
tein froni urea has been continued. Tlie results do not 
yc>t allow any final recommendation to be made; i t  is 
clear that further intensive study of the nutritional 
rc~yuirel~lcnts of the micro-organisms concerned is lwces- 
sary before ideal collditions may be understood. The 
\\.ark is being continued. 

( b )  Cellulose digestion.-Investigations concerned 
with ccll~~lose digestion and the physiological and bio- 
chemical study of the intermediary n~c~tabolisni of the 
products mhich arise from tlle bacterial degradation 
of cellulose have been extended and work along these 
lines is continuing. 

In vit9.o fermentations of pure uelluloce and of chaffed 
wheaten llay indicate that much larger aniounts of 
propionic acid are forrrlcct dnring rumen fermentation 
than is indicated by direct examination of the rumen 
content. 

(c) Absorption from the rumet1.-A study of the 
relative rates of absorption of the fatty acids from the 
rumen was undertaken. Analysis of the relative rates 
of absorption of acetic, propionic, and butyric acids 
from solutions introduced through a fistula into the 
cmptied \~ra.qhcd rumen proved that propionic acid was 
absorbed more rapidly than either acetic or butyric 
acid. Further investigation revealed that the relative 
rates of absorption are influenced by the reactioil of 
the solution of n~ixed acids. The investigation is being 
continucd. 

(d) Intermediary metabolisna of fatty c~cids.-The 
fact that tho end-products of runlen digestion are fatty 
acids strongly su~gests  that the iiiter~nediary meta- 
bolism of the ruminant is different in certain important 
respects from that of the mixed feeders which has 
bren more completely studied. Further knowledge of 
the course of degradation and utilization of the sin~pler 
fatty acids as sources of energy for the physiological 
transactions involved in the process of living is t h w  
f~~ndameutal  to the understanding of t h ~  nvtrition 
c,f the sheep. This aspect of ruminant physiology i s  
being actively investigated. 

A\ stndy of the carbohydrate and fa t  metabolism 
has been undertaken and for this i t  was desirable 
to produce diabetic sheep. This was accomplislled by 
poiioning the islet tissue of the pancreas with allosan. 
The glycosuria and ketonuria typical of diabetes super- 
\-~nrrl on the administration of a single intravenous 
injection of allosan. Sheep in this condition are bc,irlg 
c~mploped together n-ith phlorizinized sheep for the 

study of the transfer of fatty acids to carbohydrate a ~ ~ d  
especially for the investigation of the metabolism of 
acetic and propionic acids by the ruminant. 

( i i)  Energy Rfetubolisrr~.-During the period under 
discussion the calorimeters were used more especially 
for experiments concerned directly with the utilization 
of various lnroducts which arise from bacterial fer- 
mentation in  the rumen. A comprchensioe experiment 
to determine the energy relationships of high protein 
cliets is planned and \\,ill be undertaken as soon as 
the reyuuite foodstuffs are available. 

(iii) Vitamin A Requiremenfs of Che Sheep.-The 
investigation of those nutritiorlal aspects of vitamin A 
which may come into play under natural grazing 
conditions in Australia is proceeding. The effects 
mliich snpcrvrne when sheep are forced to subsist on 
rations that are adequate in  all respccts other than ill 
their ability to provide vitamin il have been studied 
intensively by the use of sheep confined in  pens. 

I n  order to correlate the findings with conditions 
which obtain under natural grazing conditions, a survey 
has been mede of the sea~onal variations in the vitamin 
A concentrations in the I~lood of sheep from flocks in 
areas nlwre vitamin A. dcficiency might most likely 
occur. Cl~anges in the levels of carotene and of vita- 
rnin A in  the blood and livers cf lambs of various ages 
have been determined in order to provide further basic 
infor~~lation of the normal site of storage of this 
vitamin. 

Tho experiment designed to determine the effeot 
of vitamin A deficiency on the capacity of ewes t o  
rel-o(li:ce has now been in progress for approximately 
two years. The experimental emcs were dixiclecl into 
fov,r groups of six, and after n period of fifteen montl~i 
which was required to deplete them of vitamin A they 
\\ere given suitable supplements to provide each day 
50, 100, 150, and 200 y carotene per kg. body weight. 
They \\ere then mated. Lnn~bing c a s  satisfactory in 
all groups: there was no abnormality which could be 
attributed to vitamin A denrival even a t  the very 
lon l e ~ e l s  of intake. This is contrary to the findings 
with caitlc; a daily intake of 150 of carotene per 
kg. body weight is necessary for normal reproduction 
in tlle cow. The observations are being continucd 
th~ough  another cycle of ge>tation during which the 
int~1;e of carotene will be further reduced. 

(iv) Plant Proteins.-An alternative method used 
to check the cstiination of the arginiiic, histidine, and 
lysine contents of the large-scale preparations of pro'ein 
sepaxted from the leaves of Phalaris fuberosn, Hor- 
deum m ~ ~ r i n u m ,  hi!edica.qo saiiva, and lllcclicago denti- 
culata provided convincing evidence that the histidine 
c.stimations were not reliable. 

-1ccordingly a ncw series of histidine estimations 
by Block's modification of Kapeller-Adlcr's method, 
which appears to have been employed satisfactorily by 
some worlrerv with protcins of ani~rial and plant origin, 
was carried out. This method too was found to be 
unsatisfactory, more so in  fact than the methods 
fornlerly used. 

Late in 1945 the gravimetric method of Vickery 
a:ld Winternitz was applied, and i t  now seems 
reaaonably certain that this will provide a satisfactory 
estiniation of the histidine contents. The experin~ental 
work with these preparations has been completed. 

(v) Physiologicc/l a l ~ d  Tissue IlIetabolisrn SLudies.- 
( a )  Tissue respirafion.-The study of oxygen transfer 
in tissues of normal anima1.s and of animals ~vhiell 
have been rendered deficient in certain of the essential 
minor elements has been continued. 

The methods which were perfected previously for the 
determination of rytorhrome c osidase concentration in 
tissues have been applied to the investigation of the 
mechanism of rpanide poisoning. Sub-lethal doses of 
cvanide administered over long pe;l.iods bring about 
changes in the nervous system which are similar to 



those encountered in lambs born af copper-deficient 
ewes. Little if anything is known of the physiological 
processes i n r o l ~ e d  when myelin is laid down in the 
central nervous system, and problems associated with 
this function are of widespread importance. 

The effect of cyanide upon the cytochrome system 
uas  inrestigated both in vzvo and in vitro. Complete 
systeiiis that had been poisoned with cyanide were 
subjected to dialysis. The recovery of activity aftec 
further addition of cytochrome c revealed that cyanide 
has more affinity for the oxygen carrier, cytochrome 
c, than for the enzyme, cytochrome c oxidase. From 
preliminary experiments oil rats which had been treated 
over long periods with sublethal doses of cyanide, evi- 
dence was obtained which indicated that the cytochrome 
oxidase acivity of the cerebral cortex is reduced under 
such circumstances, although no symptoms suggestive 
of demyelination have yet been observed in the experi- 
mental animals. 

(6)  Y f ~ y s i o l o g y  of ruminat ion,  &c.-Means for 
administering relatively large quantities of metabo- 
lites directly into the blood stream of sheep have been 
worked out, and this technique is to be employed for 
the study of the intermediary metabolism of fatty acids, 
tjide supra. 

Techniques for the establishment of permanent fis- 
tulae in the rurnen and for the introduction of varioos 
instrunierits for recording changes in reaction, tem- 
perature, &c., i n  this organ have been perfected and 
are being used in the experimental study of ruminatloi~. 

4. Chronic E1luoros~s.--The necessity for further de- 
tailed kllowledge of the effects whlch follow when small 
amounts of fluorine are ingested each day over very 
long periods was outlined in the prevlous report. An 
experlrnent nas d~signed to provide information on the 
effects which supervene when young sheep arc provided 
with water containing duorine in  isuch son- 
centrations as arc frequently encountered i n  the 
natural waters from artesian bores. Five groups, each 
of six sheep, which were six mont21s old when the treat- 
ment was begun, have been supplied with water con- 
taining 0, 2.5, 5,  10, and 80 parts per million of fluo- 
rine. K O  lesion:, characteristic of chronic fluorosis have 
been observed during the first year of treatment in 
ally way. The first permanent incisors were ncrrrnal 
when erupted, presumably because the enamel of these 
had been laid doir.11 bt [or? the fluorine was adminis- 
tered. Changes, if any, may be expected in the second 
incisors which are no117 beginning to erupt. The ob- 
servations mill be continued for some years, as the long- 
term effects are those that are of especiai importance. 

5. X i n o r  B1emrnts.-(i) Qenerul. - The develop- 
ment of the researches concerned with minor element 
deficiencies has been tlizcnssed briefly in the reports 
submitted over the past ten years. The investigations 
have been rondiicted along two main lines. Semi- 
intensive study of the effects of cobalt and of copper 
deficiency at the Division's field station at  Robe, and 
intencive experiments conducted at  the laboratory have 
providect tile inforn~ation ~bol i t  the physiological 
mechanisms ~vhicll are affected ~vhen the fodder fails 
to provide sufficient of the:e essential factors for nor- 
mal functio~l. These finclings have been applied for 
the elucidation of the aetiology of the many ailments of 
grazing sheep wl~ich now, from the information gained 
in the former investigations, we k n o w  -are the result 
of dietary deficiencies of this nature. I n  the course 
of these sturlies the eficiency of wool production of 
sheep, clcpastured on very extensive areas in Australia 
has been proven to be liinited by dietary factors of 
this sort. 

During the past year a survey of central and wes- 
tern Queensland amply confirmed previous snspicions 
that the untoward effects of copper deficie~lcg ore x~~idc- 
spread in that State, as they seeill to be in other par& 
of Australia. Tinder natural conditions the degree of 
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these deficiencies is known to vary from the aoutc! 
forms \vhich are fatal, to more subtle and incipient 
forms ~ $ h i c h  are not at  all simple to recognize but 
which inay still very materially affect the health of 
grazing stock and seriously llrnit their capacity to 
produce. Xeans for ready diagnosis of any order of 
copper deficiency have now been perfected and are be- 
ing applied to similar surveys wblch will cover suspect 
areas in other States. 

I n  some of the affected areas, field experiments will 
be nece$sary to determine horn, best to supplement the 
flocks. From experience in southern ,4ustralia there is 
reason to expect that simple, effective, and inexpensive 
rneans will be found to combat these disabilities, and 
that very material increase in the efficiency of wool 
production will result. 

The experirneiits especially designed to provide fur- 
ther kno~vlrdge of the specific effects that varying 
degrees of copper deficiency exert on wool production 
have already yielded valuable information. These are 
cliacusscil under the appropriate heading in this section. 

During the year the structural lesions in the wool 
which is grown by copper-deficient iiheep have been 
studied, The results already have provided an explana- 
tion of the nature and origin of these changes which 
nre brougl~t about ill the fibres and which cause the 
wool to 1)erforni abnormally during the manufactur- 
ing processes. The lack of crimp in the copper-deficient 
wool is directljr correlated with the abnormal mailu- 
facturing I t  is easily recognized and so 
leads the appraiser to heavily discount the value of 
copl)er-deficitnt wool. The absence of crimp, pcr se, 
obrioualy does not explain the abnormal manufactur- 
ing performanc+e of the straight steely wools from 
copper-deficient sheep. This is due to profound 
changes in physic-cl~emical constitution of the fibres. 

( i j )  22obc.-(a) il'h e e f f ec t  o f  1,urious degrees of 
copper dof~ciency o n  zoool p r o d u ~ f i o n  b y  f l l ~ r i n o  sheep. 
-2lefcrencc was made to this experinlent in the previous 
report. I t  is the first of a serieq designed specifically 
to study the effects of ropper deficiency on wool growth. 
Rlthonqh our previous experilnents had thrown con- 
siderable light on this aspect the animals had been 
chosen for cl~aracteristics otlier than eT7enneqs in ~ o o l -  
producing capac'tg, and so i t  was not possible to base 
significant quantitative conclusions on the observed 
difi'erences in the fleece weight.. 

Xigllt groups each of ten young Merino ewes which 
were chosen from a very even flock of strong-woolled 
sheep that were noted both for the quality and quan- 
tity of the wool they produced, were employed. These 
were provided with supplen~ents containing the equiva- 
lent of 0, 1, 2.5, 5, 7.5, 10, 15, and 20 mg. copper per 
clay, and all were run together as a flock on the 
seriously copper-deficient terrain. Wool production 
data for 1945 showed clearlv that a significant increase 
jn weight of fleece resulted with each increase in the 
copper supplerrlent until a level of 7.5 mp. copper per 
day was reacl~ed ; greater suppl~l~~eizts  prodixced no fur- 
t h ~ r  increase that was stat;stically significant. The 
unsupplemented group of ewe;: produced an average of 
4.3 lh. of r'ean-ic~nured wool dnrinS t w ~ l o ~  months; the 
group which received 7.5 mg, copper per day produced 
an average of 6.0 lb. during the same period. The 
vali~e at  appraiqal vras 25 pence per lh. for the former 
and 27; pence per lb. for the latter. The average total 
return per sheep was thus 106 pence and 161 pence, 
respectively. 

The observed gradation of the effects which super- 
vened on increasing the supplements confirmed our 
previous findinzs and allowed a n u m b ~ r  of coricl~~sions 
to be dra~vn. I t  aqain became obviolxs that the copper 
renuirements for normal health of the sheep are met by 
nn intake of copper whiclr ii! fal- below tlie level essen- 
tial for the complete a n d  normal keratinization of its 
roo1 The quantities of copper necessary for each may 



now be precisely assessed, and the symptoms of varying 
degrees of deficiency may be appraised with confidence. 
The application of the bndlngs 1s obvious. The experi- 
ment 1s b a n g  cont~nued;  artcr the collection oi  the 
fleeces of the second year the eues will be mated so that  
a study may be made of the capacity to reproduce 
while i n  a state of copper deficiency which varies from 
the acute degree sufiered by unaupplemented animals 
to the incipient degrees suffered by those which receive 
supplements which are not qulte sufficient to provide 
the full quota necessary for  normal health. 

(13) E'pects of copper drcsszng of pastures on the 
copper status of grazing sheep.-Five years ago a n  
experiment was begun a t  Robe to determine whether 
top dreosings of copper sulphate applied to  the acutely 
copper-deficient soils i n  this area ~vould enable natural  
pastures to  assimilate sufficielit copper t o  fulfil the  
requirements of grazing sheep. A manurial dressing 
of 1 4  lb. copper sulphate plus 98 lb. superphosphate 
per acre was applied to a n  area in  May, 1940, and i n  
1941 a group of a r e s  which had been rendered very 
coppcr-deficient-each had produced a n  ataxic lamb the 
previous year-was confined t o  this area. All of the 
ell es were supl~lenicnted with cobalt, and half of them 
received in addition an  extra 5 mg. of copper per day. 
The ewes were mated and all produced normal of£- 
spring. Since then, three successive generations have 
been bred in  this area without ally sign of impairnient 
of general health or trouble n i t h  lambing. I t  is evi- 
dent that  eren in these calcareous soils the pastures 
are able to  abaorb sufficient copper to provide the 
amount nccessary t o  maintain good general health and 
ensure normal reproduction of sheep. Tl~t l  amount of 
copper assimilated by the sheep under such circum- 
stances, honever, is not quite sufficient to provide for 
normal wool production: some of the ewes in  the group 
which have not received additional copper now tend to 
produce steely ~ i ~ o o l .  The extra 5 mg. copper per day 
has proved snfficient to overcome this tendency, as 
tho.se which have receired i t  are still producing boldly 
crimped ~rool.  This difference is not marked, h o ~ e v e r .  
The  groups produced the same average \!eight of fleece 
and its appraisal ualue differed by only a farthing per 
Ib, i n  favour of those \\hich received the copper 
sl~pplenient. 

( c )  ?'he efecfs of cobalt d r ~ s s i n ~  of pastures on the 
cobalt slntu,s of grozinq sheep.-Sirnilar experimental 
trials hare  been uiiilertaken to  determine whether top 
dressing acutely deficient terrain with cobalt sulphate 
will enable the p : l l t ~ r ~ ~  to  assindate sufficient cobalt 
to provide for full requirements of grazing sllcep. Ex- 
perimental morlr conducted elsewhere to provide infor- 
mation on this point is not convincing. Such trials 
have been of coml3aratirely short duration and the 
sheep have been allowed to graze, and analyses have 
been made, too soon after the dressing had been ap- 
plied. IJnder such circumstances the quantity of cobalt 
adhering to the pastures has been more than sufficient 
to proritl(, the very ininute amounts necessary for the 
grazing sheep. A dressing of 5 Ib. cobalt sulphate 
per acre n a s  applied tnlelve months before the experi- 
mental aninlali were placed there. After one gear 
no difference is evident betn~een the unsnpplemented 
controls and those which receimd an  addit;onal 1 mg. 
cobalt per day while in the cobalt-dressed area. The  
controls of the immediately adjacent paddocks to which 
no cobalt had been applied all become seriously ill and 
\I-ere vithdrawn when in. e:rfrentis. 

( i i i )  Cohalt Defici~nc~/.-A number of experiments 
are being conducted in the field and in the laboratory 
to d<~tn.niine thc phyqiological function of cobalt. Our  
espcriments provc~d some years ago that  cobalt ha,s to  
be takcn per os if i t  is to be effective, either as a pro- 
phylaidtic to prevent the onset of 11nton-ard symptoms 
of cohalt deficiency in sheep when they are grazed on 
the deficient pastures, or as a cure when the animals 

hare  been allowed to develop cobalt deficiency. Mas- 
sive doses of cobalt injected intravenously were found 
to be n-ithout effect. This implies that  cobalt is essen- 
tial for the nutrition of the *ymbiotic micro-organisms 
of the rumen up011 nhicli the ruminant depends not 
only for the digestion of the major bulk of its food- 
stuffs bu t  also for a considerable quantity of the acces- 
sory food factors nccessary for its well-being. The  fact 
tl.at only ruil inants suffer the nutritional disability of 
cobalt tlcficieney when grazed on the deficient terrain 
atlds some weight to  this hypothesis. There is as yet, 
honerer, no unequivocal proof of it. This and other 
aspects are bei~lg investigated. Incidentally, i t  has been 
conel~~sivcl,y proved that  the onset of the anaemia asso- 
ciated [vitli cobalt deficiency is not prevented by mas- 
sive doses of liver or by depot therapy with iron and 
liver, nor do massive doses of zinc or of iron, or  of 
nirkel, either alone or i n  combination, exert any bene- 
ficial effect. The  quantity of cobalt tha t  it is necessary 
for  a sheep to ingest for normal health is very small. 
It is certainly under 0.2 mg. per day. 

(iv) Fidd Slalions Concernecl with Cobalt and 
Copper Ileficicncy. - (n) Xeifh. - I n  previous re- 
ports the trial to determine the effects of copper 
dressings on  the health and wool production 
of sheep was described. During 1945, the 
provision of copper supplerncl~ts did not result 
i n  extra wool production by the sheep on the 
c~pper-dressed pastnres. Steely wool was grown only 
by the controlc on the adjacent areas xhich  had not 
been treated. The observations are being continued. 

( b )  Borrika.-Adverse scasonal conditions rendered 
the observations in  this arrrt equivocal. The  experi- 
melit is being continued. 

(c) Gle~~ro?/.-A tr ial  to  test whether the applica- 
tion of cobalt to the soil of this area will prevent the 
effects of cobalt deficiency which have previously 
proved to affect the flocks has becn initiated. 

(d)  1~~jh?jholite.-The tr ial  which is  being con- 
d ~ ~ c t c d  in conjunction with the South Australian De- 
partlnent of Bgricult~ire a t  the experimental farm, 
Kybybolitc, ha.; as yet provided no evidence of copper 
deficiency in that  area. 

(e) Other field stafions.-The results of the experi- 
mental trial3 a t  Elliston, Tintinara,  Pillana, Glenroy, 
Keith, and Borrika have been discussed pTeviously. 
They are now hrinq prepared for l>ltblication. 

( f )  71=pid~nzio700zcaZ surreys of i~rfesfiq~nl parasites. 
-Assi~tance is beinq given to  our colleagues in the 
%fci\Iastcr Laboratory in the conduct of epidemiologi- 
cal surveys a t  Pillana, on Eyre'.i Peninsula, a t  Clare, 
in the middle north of South Australia, and a t  Ky- 
hybolite, in the ~011th-east of South Au~t ra l i a .  

(v) Queens1nnd.-A preliminary snrvey of some of 
the main  pastoral areas i n  Queenslalld has been made 
in co-operation r i t h  the officers of the Queensland 
Department of ilgricultnre and Stock. The  results 
indicate that  copper deficiency is  prevalent there. 
Experimental studies are being planned to determine 
how the d~ficiency may best be corrected in  the affected 
areas. 

(vi)  XteeZ?y Wool for Extension and  Education 
Purposes.-Set? of the fleeces from the ewes of the 
groups which received the graded supplements of 
popper have been distributed to the State Departments 
of South Ailstralia, New South Wales, and Quee~island. 
Thesc nil1 be used by extension officers to demolistrate 
the ~ f f e r t s  on ~vool production which follow copper 
deficiency in  its rarious degrees of severity. These 
effects are sufficiently dramatic to render the sets of 
fleeces valuable material for  extension and educational 
purposes. 

(vii) The Effects of Copper Deficiency on the 
Strurtirre of Wool Fibre.-The chemical and physical 
nature of the lesion i n  the wool which supervenes on 
copper deficiency has been the  object of a series of 



studies during the past year. Fleeces were produced 
especially for this work by allowing sheep to become 
depleted of copper, and then, after slx months' copper- 
deficient wool had been grown, providing then1 wlth a 
supplel~lent eontailling sufficient copper to reinstate 
normal keratiilizatiol~. The properties of the normal 
and copper-deficient parts of the iibrcs -\!.ere colitrasted. 
Chemically, there is ample evidence of abnormal kera- 
tinization. The deficient end of the staple ivas foulld to 
contain approximately 10 per cent. less sulphur, and 
this proved to be due entirely to a lessened cystine 
content-the methionille content was unchanged. The 
acid-con~hining rapacity of the deficient ~vool  as 
altcxred. The scriize coi~tent was found to be idelltical 
i n  both ends of tlle staple. 

Tlie physical properties of copper-deficient wool are 
rnanifcdtly different from those of normal wool. 
Straight steely fibre stretches more easily when stress 
is applied and recovers less readily when released. 

stlidy of t l ~ e  l~istochenlical changes which occur 
.during the, keratinization process of the fibres nrllen 
they are being formed in  the l o ~ ~ ~ r  portion of the 
follirlrs revealed tha t  the closure of the thiol groups 
to the disu1~)liidc groups of normal keratin is very 
muell delayed i n  copper-deficient sheep. Evideiice mas 
found to support the h~po thes i s  that  this I-eaction is 
catalyscd by copper-containing enzymes. The  work is 
proceeding. 

6. Agrostology and Plant ATutrilioa.-(i) Robe.- 
Thr  long-term pasture trials coiice~*ned with the use of 
different quantities of copper snlpliate in association 
with other elements have been continued a t  I-tobe. 
Several of the sward trials which have been under 
observation for five years or  more have been discon- 
tinued. The results are being prepared for publication. 

( i i )  Xincty-4lile 1)ps~rt.-Investigations concerned 
with the mineral nutrition of plants grown on the heath 
sands of the Ninety-Mile Desert i n  the upper South 
East  of South A ~ ~ s t r a l i a  have been continued. Copper 
and zinc applied to subterranean clover a t  seeding on 
new land markedly enhanced both the persistence 
and the development of that  species in  the second year. 
This treatment a l o n ~ ,  ho~ireuer, did not prevent the rery  
rapid dceline in  the density and vigour of the plants 
durillg the third year. Subterranean clover sown on 
land tllat had previously been cropped was found to 
lack vigour eren i n  the first year, and under such 
circumstances there was little if any response to  copper 
or to zinc. Lucerne, which p ~ o v e d  to  be a more per- 
sistent species, responded to the application of copper. 

Field experiments are being couducted in  three 
localities. Nore  intensive study by means of pot- 
culture techniqlie has yielded information which illu- 
minates the of minor element deficiency in  
t l~ese areas. 

7. Accessory Food Factors and Food Co~rLposition.- 
An experimental survey was made of the capacity of 
rarious chemical niclthods to proride critical assays of 
thiamine and riboflavin i n  flour and bread. The 
nlethods evolved are being applied to a survey of the 
vitamin 3, and vitamin B2 content of some of the foods 
coilnnonly employcd in  the habitual dietary of Am- 
tralians. The  work is being conduetcd in  collaboration 
with the Animal Prodl~cts  Research Foundation of 
the 'lIniversity of Adelaide. 

8. P7~hlirations.-The following papers were pub- 
lished during the year :- 

Da~vbarn,  AT. C. (1945).-The determination of 
vitamin C by the growth of guinea pigs. 
Aust. J. Exp. Biol. Med. Sci. 23:  281. 

----(1945).-The r i tamin C1 contcnt of dried 
lucerne (Medicago safi~:a) ; chemical and bio- 
logical ascays. Ibid. 23 : 289. 

Jarrrtt,  I. G. (1946).-Alloxan diabetes in the 
sheep. Ibid 24: 95. 

Lugg, J. W. H. (1945).-The chemistry and meta- 
bolism of the compounds of sulphur. -1n1~. 
Bev. Biochem. 14 :  263. 

-- (1946) .-Plant proteins. Aust. Chem. Inst. 
J. I'roc. 13 : 88. 

Peirce, A. W. (1945).-The effect of intake of 
carotene on the general health and 011 the 
concentration of carotene and of vitnrr~in A 
in  the blood and liver of sheep. Aust. J. 
Exp. Eiol. Xed.  Xci. 23:  295. 

VI. S O I L S  I N V E S T I G A T I O N S .  
I. Ger~era1.-'I ilr lnajor portion of the field activi- 

ties of the Division of Soils during the past p a r  has 
been directed towards probleias ill land s f~ t t l t n~c~n t  con- 
nected with post-14 a r  schemes. Surveys of 3 arious 
types have proceeded actively i n  five States. i l s  a 
new development, considerable attelltion has been given 
to the place of soil investigations in  research on build- 
ing problerns -\i~ith particular reference to foundations. 

, Lhe , main restricting feature i n  advancing these 

urgent investigations has been the lack of qualified 
research staff. There have bren srnall increases in the 
number of personnel, but it is  not yet possible to  meet 
in ally way adequately the more pressing demands from 
State and Commonwealth autlioritics. It nlay be 
pointed out that  only two of the States ha re  any soil 
investigating unit capable of undertaking the type of 
work carried out by the Dirision of Soils, and the 
co-operation of the Council is therefore lzecessary in 
the po,t-xar period of settlernrrit planning. 

Decentralization has proceeded further i n  field 
operations. Three regional rcntres are now in 
existence, namely Hobart, Perth,  and, from the present 
year, Deniliqnin. The offic~el* in charge of the latter 
has his head-quarters a t  the ('oiincil's new researcl~ 
station a t  Deniliquin, and his zone of operation is  the 
potential or actual ir~.igation country from t l ~ c  Lachlan 
to the Murray  i n  New South Wales, and t l ~ c  north 
central plains of Victoria. ,l fourth unit is  to be set 
up  a t  Canberra within the fortllcornil~g pear. Each 
region is  to be staffed with a nucleus of officers for an 
extended period red~icing the numbers of those who i n  
the past have worked u n d c ~  mobile conditions. F o r  
some years yet, all analytical ~vorlr on ~ u r v ~ y  samples 
r i l l  probably be carried 011 in iltlelnide a t  head- 
quartm with the staff of analybts which has been 
built up for the purpose. 

The Diviiioll has its head-quarters a t  the Waite 
i lgricult~iral  Research Inst i tute of the Univel*.;ity of 
Litielaitie and the staff of both bodies are clo,ic~ly asso- 
ciated in research. Co-operation with State Tlepart- 
irlents of Agriculture, Lands, Forestry, Irrigation, and 
the H~construction authority set ixp more recently, has 
lxowecded smoothly. In  the Comnion~vealth sphere, 
tlie I)irision has provided technical adrisory service to 
the 1)epartments of Post-War Reconstruction, Conl- 
merce and Agriculture, and the Interior. 

I n  i2ngust, 1945, a very successful sclhool i n  Soil 
Science was held a t  the Waite Inst i tute under the ' 
joint sponsorship of the Council for  Scirlltific and 
Intiustrial Research and the  University of Atlelaide. 
Thiq followed the precedent of a siniilar nleetii~g in 
1939, and in  both cases a representative gathering of 
virtually all bodies concerned directly or indirertly 
with soil investigations resulted. The conference 
covered a period of ten days of lectures and discus~ions. 
The attendance varied between 100 and 130 for iizdivi- 
rlnal sessions. 

The keynote of the field investigations has b ~ e n  
the relation of the soil type to  land use i n  thc broadest 
sense. This concerns not only the clacsificatioa of the 
soils but such features as their individual rr lat iol~ship 
to fertility problems, erosion clamage or hazard, suita- 
bility for specific crops, relation to pasture, and 
quality or health of stock grazing on them. I'roblems 



In ecology are frequently prasel~ted, and there 1s also 
the basic study of pedology and morphology of soils. 
During the past year, chemical research has turned 
towards soil fertility and stock disease problems; physl- 
cal research has tackled the engineerin6 properties of 
soils and their water-absorbing capacities, and the 
relationship of structure and physical condition.  earl^ 
rehearch has its fnndaniental and applied aspccts, and 
the community is beconii~ig increasingly aware of the 
value and significance of soiltl investigations. 

2. Soil h'uroey Section.-Surreys haye continued in 
five States in  varying degrees of detail. The methods 
for field study of soils have been under review for 
better means of attacking land utilimtion studies. The 
detail and requisite accuracy for work under raryin:: 
contlitiolls invol~es techniq~~es whicl-I are still being 
perfcctotl. I n  several regions, broad-scale recoauais- 
sances have been made to sum up the relative values 
of portions for development. Other reconnaissances 
in the nature of inspectiolls have been nladc of estates 
ant1 areas of Cro\vn Land proposed for settlenlel~t of 
servicemen. 

( i )  Wedern Austm1ia.-Following the con~pletioii of 
the surveys of the Margaret Iiiver and Blackwood 
River districts in 1945, a further area of soruewhat 
similar country near the drier rnzrgin of the jarra l~ 
forest zone was classified and mapped. This area of 
45,000 acres known as Roclry Gully is located about 
rnidway between &It. Barker and Manjimup in 1111- 
cleared heath scrub typical of the district. I t  is very 
sparsely settled and is in  an isolated region rrnlovcd 
from towns. The rainfall of ahout $8 inrhea fall< 
off to the north nliere jarrah is partially replaced by 
wandoo in the forest. The object of the survey was 
to asqist in determining 1vhethi.r the area was suitable, 
or could be made so, for lalid settlement mainly as a 
pasture proposition for dairying or sheep. Thc field 
work with maps is now complete and the analytical 
work and report are in  preparation. I n  general, 
because of poor soil types and heavy costs of clearing, 
it seems the area is submarginal for econornic settle- 
ment. A feature of the soils of pedo!ogical interest 
was the discovery of a solonctz formation in 
view of the present humid environment is probablv 
re1att.d to past climatic conditions. 

( i i )  South i1ustraLia.-During 1945 a soil survey 
stas caomlnenced on Kangaroo Island on an area of 
virgin bcath and low scrub seieeted for possible post- 
war srttlcnlent by the South Australian Laad Settle- 
ment Rxecutive. 'rho area of 120,000 acres in the 
IInndretls of Seddon and IIcGiIlirray has nox- beea 
colnpleted. Analytical work and other inveatigationi 
are now proceeding to allow publication of a bulletin. 
I n  addition three partially developed ~ ~ r o ~ x ~ ~ * t i e ~  ; ~ g g ~ c -  
gating about 4,000 acres in  the I I l~i ldrct l~ of ( ' ~ s ~ u i  - ant1 Ilnncan merc .qtudicd for rornparisnn wit11 the 
virp;in area. One of these propertie3 has suffered lamb 
and slwcp losses through the occurrence of dystokia, 

. and an attempt was made without significant snrcZcsi 
to correlate the discasa with soil type and vegetation. 
I t  was, h o r e v e ~ ,  ,learly shown that the developed soils 
of the Estates differed materially in type from the 
area suggested for settlement and that resnlts and 
methods cannot necessarily be applied frorn these 
e;tabliqhecl areas to the nclv virgin conditions. Pre- 
Iini;nary data have been supplied to the Parlianlentarv 
Land SettlemenA Committee of South Australia. 

Soil erosion studies have been carried out from time 
to time at the request: of conscroation aitthorities of 
Sonth ~ I u ~ t r a l i a  and Victoria. The South Australian 
Con~errator has inritcd collaboration in an esamina- 
tion of the northern margins1 lands, and recently a 
reconnai~sance was run over an area of 2,500 square 
miles between Petcrhorough and Hawker. The im- 
mediate objectire was the asqeqrment of the gcrlcral 

erosion youltlon, setting up an appropriate classlfiua- 
tion scheme for defining damage, and finally the selec- 
tion of certain units for detailed survey next year. Tt 
was clear that current land usage was faulty, particu- 
larly in the continued use of the dominant decert loan1 
type of soil for wheat cropping and probably in riot 
taking advantage of lucerne growing on the iioodetl 
country. Over large areas as much as six inches of' 
soil have been removed by sheet erosion, Two arean 
were selected for further study which, it is hopecl, will 
be carried through next year and will afford a basis for 
experimental and demonstration work by the Stat0 
body. Research and survey on these areas are the 
respon~sibility of the Divihion of Soils. Use was made 
of aerial photographs in the reconnaissance antl, in 
part, use was niacle of oblique photographs in a satih- 
factory manner. 

Three small surveys were made in  detail at  Itenmark. 
An area of 1,200 acres at  present unplanted in the 
ChaffeS Irrigation Area was examined for horticlll- 
tural value on behalf of thc Lands Department. The 
concluion was that the soil types and general character 
were unfavourablc for settlement by small farmers of 
limited capita!. An area of 2,000 acres adjoining the 
Settlerrieilt on the west side was surveyed for the 
Reninarl: Irrigation Trust as a potential extension. 
The flat is of doubtful value except in lilrlited l)ortionh 
which were clefined, and all pose problems in manage- 
r n e ~ ~ t  as to drainage, salinity, and intractability. A 
second portioil of 700 acres adjoilling the Settlelr~ent 
012 the iiorth side and involving an additional ljurriping 
lift proved to be of good quality, and from the soil 
angle considered of value, providecl ndequ:tte care ia 
taken in irrigation and control of seepage. 

An examiliation of the site of the proposed neb 
Adelaide airport was made on behalf of the Depart- 
ment of Interior prior to negotiation for securing the 
land which is partially developed. The soils are i1irerse 
and present problems ill drainage, salinity, and 
fertility. 

(iii) Tasmania.-During the spring of 1945 a 
survey was cornmcnced in the lIaglcy-T3Testbury district 
adjoining the Cressy area, a study of which was pub- 
lished in 1942. The main purpose of the extension 
mas to locate further occurrences of certain soils, par- 
ticularly Cressy shaley clay loam, ~ i ~ h i c h  experimental 
and field work has shown to respond markedly to 
small dressings of molybdenum. Aerial photographs 
were procured and hare assisted greatly in the field 
work owing to the lack of accurate land survey plans. 
Pressure of land settlement requirerr~elits forced the, 
 usp pension of tlle survey before conrpletion. 

I n  the summer months, a third attelript was made to 
(lo a zigniSsn~lt snrvt.y on the Montagn Swamp in the 
extreme north-west of the State. This survey can 
only be carried on in  a very linlited portion of the 
year dependent on drainage conditions in the swam]) 
which are quickly affected by storm rains. Unfor- 
tunately, early unexpected rains caused an early rise of 
water in the swamp and traversing .rould not be com- 
pleted, nor were any samples obtalned for analysis. 
The effective examination of the snTarup lands ran only 
be properly attempted when some form of drainage 
channel is cut for relief of summer rains. A reason- 
sble assesanlent of the soils of the swamp still remains 
a matter of some doubt, and is now rendered still more 
difficult bx the discovery, from a survey this year, that 
the soils of the nearby IIouhray Smamp which has 
been developed for some time are d~fferent to those of 
the Montagu Slyamp. 

A reconnaissance of the soils of a coastal heath 
formation in  the Smithton district has also been done 
as a preliminary to aqwssing the possibilities for pas- 
ture establishment. Tbere still remains a great deal 
of work on the virgin lands of the north-west corner 
on both the heath and swamp formations which can 
(mly 11c cnl.ric>d ont on a lo~lg-tr~*rri l ~ r o ~ ~ - a n ~ m a .  



( i \  ) I'lctorau.-The field i\ ork of the *oil and erosion 
b ~ l r ~ f : ~ ~  in the Dookie-Xiiroa district mentioned in  last 
report has now been finished. I t  inchidrd additional 
fie!d investigations on the tunnel type of erosion. 'The 
snrx-ry pre-cwts a clear of the soil types and 
their distribution and liability to erosion. The  pattern 
of erosion hni  hem ma1)l:ed over 200 squarr 
miles of grazing and wheat country xvith observations 
on thr trend and control of damage. 

Tu f 840 the silrrey of the J furray  Valley Irrigation 
- h a  was su~pentled Ii(,niling the extr.n,~ion of irrigation 
facilities wcstmartl. P o s t - ~ n r  settlement schemci in- 
\TIIT ing large resumptions for resui;rliuision havc made 
r1ccei;snry tlic cx:~nl in~t ion  of an  additional 18,000 acres 
in the Natlialia district. The Victorian Department 
sf ,igriculti~re collaborated by undertaking laborntory 
n~lal~-si,., of soil sarnples. A report has been submitted 
on the colnparxtive irrigibility and rroblems of 
tlevelopment of the various soil types classiGet1. 

(v) Yelo South Walrs.--Soil currey actirities i n  
the State have in the main hem of a drtailed character 
011 potential or existing irrigation areaz. ,211 a r m  of 
a ~ ~ r ~ s i r n a t c l y  30,000 acres known a6 the Abermusden 
Area in the U p p r  I I ~ n t e r  Valley has becn closely 
mapped. The val:e,y 1vllic21 i,s a n  avcr:lqe of two miles 
Itid? has a consiclerahle expanse of alluvial flats re- 
~ ' o r t ~ d  to be of high fertility, The propoeed con- 
qtnirtion of two dams on the upper reaches of tlle 
IIunter and I'age Rivers will ensure a supply of irri- 
gation water to thrni, and the survey was designed to 
awess the value of the soils undcr irrig:~tion. 8'0 
far  the work has been confined to the valley floor, but 
i t  is intended to carry i t  on to the adjacent eroded 
hills whr~rc. ~ignificant  damage has occurred. 

I n  the R i v ~ r i n a  detailed surveys have been confined 
to estatc.e projected for ~o ld ie r  settlement. Onc of the 
l'ine Loclge Estates of 11,000 acrcs has now been 
mapped, drfining those soils and portions of greater 
value for irrigation so that  fiubdivision into small units 
may bc rnatle to  good adi~antage. This  is alco of indi- 
r idur~l  significance, as each fiirm has a limited water 
right to be 1.1~cil 011 the rnost suitable soils. 

A rapid examination was made of 8,000 acres of land 
adjoining the prcsent Coomealla Irrigation Area near 
Wcntnor t l~ .  Tliis is a new scheme involving a n  
extrr~sive installction of cllanne?.: and it n-39 dwircd 
to obtain an estimation of the irrigation characteris- 
tics of tlle soil,%. The soils have a siqllifirant propor- 
tion of sound types i n c ~ l n d i n ~  smr!cl excrllcnt citrus 
land, and the gpnernl summary xvas i a ~ o u r a b l e  as  
far  as j n s t i f ~ i n g  a detailed survey. 

T'hc schenic for the rlircr>ion of the Snowy River 
into the Murrumbidgee Rioer would provide a large 
volume of adtlitiorlal water for irriqation development 
on the plains he ln~r  ;'\T:lrrandera. general inspection 
was made of the region ae f a r  downstream as 
Ralralzald, ~vitl1 a  vie^^ to determining the needs of 
\nrTPj- and pattern of soil occurrences and therebv 
endearouring , t o  define the nzore suitahlc land for 
detailed csamlnation. This better area appears to lie 
~o i i th  of tlrc river between Yanco Weir and R a y  and 
north of the river adjoining the western side of the 
Mirrool Irr igation Area. 

Thc reronnai~sancc inspection of the soils and their 
relatcd problems in  the Macquarie Region lvas bequn 
a t  the request of the Beconstr~~ction and Development 
D i ~ i s i o n  of the Prcnlkr's Department. A preliminary 
~ ~ e y o r t  was submitted indicating the needs of a fill1 
urveg to clear up the   oil and potential land use 

dc~c~lopmerit in t11e region which includes a wide range 
of rainfall conditions including sonie practicsblr i rr l-  
qntiorr. The fuller survey has been poqtpcned because 
of diffirulties of availnble staff and trfinsport. 

A t  the request of the Department of the Interior. 
R C!OSP survey wa9 made of thr  soils of portion of 
(?anhcrra Oitp area which is to b~ romp let el^ mapped 

in the future. The infor~nation is being sought for  
developmental schemes concerning i~nprooements in 
parks and gardens in the city, the soils of which are 
diverse and in a complex pattern. 

(vi) Queens1and.-A report on the inspection made 
in south-eastern Queensland last year has been sub- 
mitted to land settlement and reconstruction bodies. 
The suitability for tlevelopment of the black soils from 
Dalby to Taroom and the problems facing more 
intensive use of certain included types of country was 
pointed out. A second report dealt with the erosion 
p~s i t i on  in the sugar cane country of the north coast 
in which the danger of soil deterioration is growing. 

i )  1 i l~i~t~ulZu,--The North iZustralia 
Derclopn~ent Comnlittee souglit the inauguration of it 

scientific reconnaissance of Kor th  -1natralia to deter- 
nlinc illole definitely the areas of great potential value 
f ~ r  development and to set d o ~ ~ n  the kind of  problem^ 
requiri l~g recearch. The  Division of Soils is par- 
ticii.ating in  these e x p l o r a t ~ r ~   traverse,^, were 
recently begun and which i t  is hoped will be continued 
on a long term programme. The Division made avail- 
able a soil surreyor to bo respon:ible for soil obsrrva- 
t ion9 and to assist in the general assessment of the 
region. The area selected for the first year's work is 
that  portion of the Xorthcrn Territory between the 
coa,.t on the west and a line running south from 
Alligator River to Katherine and thence west to the 
Fitzrnaurice River. 

(viii) Aousing Surue~s.-The Section of Soil 
Physics and Mechanics of the Division has undertaken 
the study of soils of certain area3 in  the capital cities 
pro~)o;rd for large houqing schemes, and as a first step 
soil surveys were put i n  hand. 

I n  Melhonme the main xrork has been the suburbs of 
Reidcll~t~rg,  1,2(!0 acres, Maidstone, 600 acres, and 
.hshbnrton, 50 acres. I n  Sydney close surveys have 
been made a t  Villamood, 400 acres, and a t  the Building 
R(ascawh Station at Itydr, 40 acres. I n  Adclaidc, apart  
frorn general inspections, a uni t  of 70 acres a t  Glenelg 
a-ith w r y  mixed and problem soil., is a t  present under 
invet-tigation, The siirveys forrrl t l ~ e  basis for testing 
2nd research 011 the various soil types in  respect to type 
and stability of building founda tions. 

( ix)  Aerial Photograph?y.-The policy of making 
use of all arailaljlc aprial photcgra]~l~s  for svrvey has 
been continued. For  this pnrpo:e prints have been 
obtained through the Royal Australian Air  Forcc of 
areas in  'IVestcrn tlustralia, South Australia, and 
Victoria, and a new small unit of 250 cquare miles i n  
the I lnnter  Valley, New South Wales, was flown for 
tlw Di\-ision by a cornmcrcial company. Unfor- 
tunatelj,  uritli many of the av:iilable pllotographs in the 
Roy9l Australian Air  Force collection, the scale i? too 
small for the needs of soil surveys. Recently, survey 
on broad lines on oblique photogra1:lzs mas attempted 
rrith some success, and as mucll of the thinly occ~.,)ied 
nrra of ilastralix has been photographed only with 
tri-!ens camera i t  rvill he nereFFary to work out a sound 
systern for using these oblique vie~\-s. 

3. Xoi7 C h ~ n t i s f r y  iVcc/ion .-During the year routine 
analyses required by the Soil Survey Section have been 
carried out and an increasrd number of samples 
examined. Attention contin~les to be focused on im- 
p r o ~ ~ ~ n n c n t s  in methods of analysis designed to reduce 
the time required or to improve the accuracy and re- 
?.",.,J..?:l.:l:t- , . J of the results. I n  addition to these 
analyses from soil surveys i n  progress, a number of 
soil? have been examined for their nitrogen content in 
connexion ~ i t h  cultix ntion and strlxcture studies 
rbarried out by the Soil Physics Section. Three further 
I ~ r g e  q~rieq of soil3 f r ~ n z  field experiments carried out 
t)y the Wal<ooJ n i i t r ic t  Irr igation Research Committee 
have bean examined for soluble salts. 



A pot experinlent designed to coxripare the yields and 
relative copl~er status of various herbage plants grown 
on Barooga ( S e w  South Wales) and Waite Institute 
(Sou t l~  ,iustralia) soils has bccn carried out to assist 
the Dirision of A~limxl IIealth and Production in  its 
study of enzootic (toxaemic) jaurldice of sheep. 
Toxaeinic j:nlndice is aswciated wit11 excessive storage 
of copper in  the livers of animals subject to the disease, 
hence ariws thc importance of securing comparative 
information on the copper status of herbage plants 
from areas liable to the trouble and from normal areas. 
Tllrce plant rpccies ~ r e r c  used, namely E r o d i u m  
cygno7um, X e d i c a g o  det t t ic~i latn ,  and I I o r d e u m  
l~pori tr t l?n.  On Waite Institute soil the applica- 
tion of a fertilizer supplying soluble nitrogen, phos- 
phorus, arid potassinm led to very considerable in- 
creases in  the yiclds of dry matter of all the plants 
tested. The same application of fertilizer to Barooga 
soil gave increases of a very much lower order. The 
Waite Institutc ,coil used was known to be very deficient 
in readily available pliospl~ate. 

Exalnination of the plants for their copper status 
dicrlnscs that, i11 general, the proportion of copper in 
the dry matter was decreased when the yield was in- 
crcasrd 1)y the application of fertilizer. Only in  the 
case of IIorcle~lrn l epor inum were the plants grown in 
the pots of Xnrooga soil significantly richer in  copper 
than tlie correspontlin,rr plants grolvn on ma i t e  Insti- 
trite soil. Tllc small incrca~e (about 1 mg. of copper 
per kg. of dry matter) i n  the amount of copper in 
Hordeurn leporinunz growing on Barooga soil could not 
be considered suffic;ent to account for the eilormo~lsly 
increased coppcr storage of animals grazing on such 
arcas. Exan~inntion of t l ~ c  fresh plant material for the 
proportion of readily soliible copper also failed to 
demonqtrate any significant differences betmeen the 
plants from the tn.0 coil types. This investigation is 
being continued, and a pot experiment designed to 
eralnatc some of the factors controllinq the availa- 
bility of both coppcr and ~nolybdenurn i n  these soils is 
a t  present in progress. 

Spectrochemical studies have contkued to receive 
a t t~n t ion .  A qualitative survey of the trace elements 
presrnt in  a range of phosphate rocks from a wide 
variety of sources, and the si~perpho~phat(m rl~ade from 
tllese rock., has been completed. Considerable varia- 
tions \\-ere notcil in the arnonnts of some of the trace 
c'c~ments prccrnt, particularly in the lower grade rock 
yhnsphates used during the war. The quantitative 
e-timation of the more important elements is i n  pro- 
gress. 

A wide range of miscellaneous samples has been 
examined spectrochemically to assist i n  trace element 
i i~ves t i~nt ions  be;ng conducted by other organizations. 
Theqe have incliidcd molyh:l~nl~m determinations i n  
subterranean clover from pot experiments with soils of 
varying reaction, soil and plant samples in  connexion 
Ti th  dystokia in  Kc i t c rn  Australia and Kangaroo 
Island, and mi~cel lan~ol is  samples frorn the Statc De- 
~ a r t m e n t  of Agricu1tui.e. 

Attention continnes to be devoted to spectrochemical 
technique. A statistical stutls of results obtained by 
the flame method of excitation enabler1 the separate 
eualnation of the errors due to the method of excitation, 
the n~icroplrctometer, and the photographic plate. Irre-  
gularities in the cmulcion of the photographic plate 
acconntcd for the largest proportion of the total error. 
An approciation of the natnre of this error enabled 
the proper replication and placement of the spectra on 
the plat0 to krcp the overall error within pre-deter- 
mined limits. Optimal conditions for  arcing soil and 
plant samples have been further sturlied and a start 
made with the study of the backgronnd correction. 

4. Soil Physics and il.lec.hanics.-The main lines 
of investigation of the Section have been in the fields 
of soil-water re!ations, soil structure, and engineering 
properties of soils. MTork has continued on methods 
of analysis and tlie treatriient of data. 

( i )  Soil-Tlrnfcr Re1rrtions.-,L spray infiltrometer has 
been desigilecl for tlie study of the infiltration of water 
applied as a spray to aoils. The spray infiltronleter was 
colul~ared i l~it ial ly with c.oli~a~ercial spray systems mith 
xcgard to critical conditiolzs of nater  entry into soils. 
I t  was foulid that for given rates of irrigation results 
for the two sy6tems cornpare(1 closely. This part  of 
the work was carried out co-operatively with the De- 
partments of Agriculture and Engineering and Water 
Supply, South Australia. The rate of infiltration of 
watclr into soils of the proposed Lostoll Irrigation 
Area, S.A., was then investigated by the same means. 
The objects were to determine which soil types were 
~ u i t a l ) ~ c  for spray irrigation and what rates of appli- 
cation of irrigation water could be safely aisi~mccl for 
design purposes of plant and lay out. Infiltration 
characteristics of the same soil types mTerc compared 
in non-irrigated and in irrigated sites to enable a fore- 
cast to be made of fntnre trend? in the rate of infiltra- 
tion a f t ~ r  an  area has been developed for a numhcr of 
years. The material is beingaprepared for publication 
r i t h  conclusions on the reaction of specific soil types. 

Continuous methods for measuring fluctuations in 
the water content of soil in sifzl have been revieved and 
trials made R i th trniionieters and electrical conducti- 
vity (gypsurn block) metllods. Details of methods 
which have been dereloyecl for constructing tcnsio- 
meters have been published in view of the wide interest 
of otlicr inrcstigators. Records of a~easurements with 
tcnsiometers supplied bp thc Division and initalled a t  
Tl'ailirric, S.A., 1)y thc 1)epartment of Agriculture, 
have been analysed to determine the pressure poten- 
tial of soil water a t  field capacity i n  a typical sandy 
soil. The value obtained of approximately minus 70 
ergs per gram ha4q since been confirlncd by experiments 
on a similar type of soil a t  Loxton. Tcnsiometcrs have 
been uscd also to determiac the pressisre potential of 
~ a t e r  p:issing t l~rongh a uniform sandv soii under two 
conditions of application-flooded Lciirfaee and sprayed 
-with three rates of spray application. A slight nega- 
tive potential was maintained during transmissioll in- 
dicating that  the u-ater was m n ~ i n g  downward suffi- 
c icnt l j~  fast to prevent complete saturation of the soil. 

The work begiin 011 physical characterictics of the 
Ord River soils last year in association wit11 the Wes- 
tern L4nstralian Department of Agriculture mas com- 
pleted bv tlic determination of wiltinq percentaqes. A 
comparison of the direct and the indirect (freezing 
point rlcpressian) methods wac: made show;ny that  a 
reasonable comparison is possible, q"rticu1arly if a 
correction for heat capacity of the soil and apparatus 
is used. 

(ii) Soil Strq~cture and Tezfure.-The work on soil 
structi~re I)egun earlier a t  Griffith on the Murrumbid- 
gee Irrigation Area has heen extended in  collaboration 
v i th  the Con~monmcalth Research Station there to in- 
clude a s t ~ ~ c l p  of soil changes in a n  experiment for 
reconditioning a soil of poor structure. The initial 
strilctnral contlition has been clocely measured as a 
background to  slibsequent improvement. IZeasurements 
1 1 a ~ e  also 1)ccn made of the water-stable structure of 
the soil a~grcgatcs  in  an  experiment at  the GriRth 
Station 011 the growth of lucerne between roars of 
orange trees. I t  was fonnrl there was a marked differ- 
ence in  the soil of the clean cnltivated and lucerne 
land. the latter havinS significantly more stable aggre- 
gates than the former. 

Statistical methods have been applied to the exami- 
nation of data from Griffith and the Wai'te Institute 
on measurement of structure for eoiln of V R ~ ~ A ~ I ~ P  



texture. Corrections for texture variations have been 
ma.cle by means of Linear and multiple regression 
equations relating structure with niechanical com- 
position. 

The diagrammatic representations of texture on a 
triangular chart accordi~lg to mechanical analyses and 
tile classificatioll used i11 field work has been reviewed 
f o l l o ~ ~ i n g  a similar move in the United States. Corre- 
lations between the definitions of texture classes for 
Australia and America have been worked out. There 
has been some drift in  the relation of texture and 
mecllanical composition since the original diagram for 
Australian practice was produced in  1934 by the 
Division. 

(iii) Soils and Foundations.-As a result of discus- 
sions betvieen State Housing aathorities, the Building 
Materials Research Section of Council for Scientific 
and Indudrial  Research and the Building Re- 
search Experinlellt Station of the Department 
of Labour and National Service, m-ork has been 
begun involving field and laboratory studies 
on the of soils in relation to founda- 
tions. The first step has been the carrying out of soil 
sumeps, mostly in detail, of selected areas in Sydney, 
Mell)ournc, and Adelaide (,see above under Soil Sur- 
veys). Tlie physical work n~ow beginning concerns 
seasonal moisture flucti~ations beneath foundations 
wliich affect .oil mov~l r~rn t  cansing shrinkaqc and 
expansion, and the bearing properfies of soils. 
Arr~aratus has heel1 designed and is in part assembled 

6 .  PuF1ications.-During the year, 22 Divisional 
reports dealing with small units of work or work not 
in complete form or of a confidential nature were pre- 
pared and circulated to intere,-ted bodies, and the fol- 
lo\\.lng papers were published :- 

Anderson, A. J., and Thomas, M. P. (1946).- 
Plant responses to molybdenum as a fertilizer. 
1. Molybdenum and symbiotic nitrogen fixa- 
tion. Coun. Sci. Ind. lies. (Aust.), Bull. 198. 

Anderson, A. J., and Ocrtel, A. C. (1946).-Plant 
respcnses to molybdenum as a fertilizer. 2. 
Factors affecting the response of plants to 
molybdenum. Coun. Sci. Ind. Res. (Aust.), 
Bull. 198. 

Crocker, R. L. (1946) .-Post-Miocene climatic 
and geologic history and its significal~ce in 

.relation to the of major soil types of 
South Australia. Coun. Sci. Ind. Res. 
(Aust.), Bull. 193. 

Marshall, T. J. (194li).-Tension of water in a 
sandy soil at  field capacity. J. Aust. Inst. 
Aqric. S'ci. 11 : 192-4. 

-(1946).-Ceramic instruments for use in 
investigations of water in soils. J. Coun. 
Sci. Incl. BPS. (Allst.) 19 : 166-71. 

Smith, R. (1945).-Soils of the Berriquin Irriga- 
tion District. Coun. Sci. Ind. Res. (Aust.), 
Bull. 189. 

Stephens, C. G., et. at. (1945).--A soil, land use, 
and erosion survey of County Victor;a, S.A. 
Coun. Sci. Ind. Res. (Aust.), RnI1. 158. 

. A 
for s~r r l l  research. VTI. IRRIGATION SETTLEMENT 

(iv) Analytical Methods.-A rotary sieve has been 
designed and constructed for the gentle sieving of soils 
of field samples withoxt undue brcakage of structural 
agqregates. Rapid mcthod;; for mechanical analyses of 
soils have bpen fnrther examined with respect to new 
hydrometer deqigns and the type of dispersing agents 
fcr use with calcareous soils. The calculatioq of 
settling depth applied to the usual type soil hydrometer 
has been checked. 

5.  Soil Bacteriology.-Work carried out during the 
past gear has continued to centre on the infll~ence of 
rno!ybdemnn on splilbiotic nitrogen fixation. lxxperi- 
nicnts have included a wider range of molybdenum- 
deficient soils. 

The pattern of nodulation throughout the life of the 
plant in the prescnce of molybdenum arid an adequate 
dressing of combined nitrogen has been deterlnjllcd by 
counts of nodnles, their distribution, and the nitrogen 
content of I ~ a r c s  and stems. Change? in the nitrogen 
status of the plant are reflected in  the nodnlation. 

An experiment has been conducted with Phaseolus 
lath yroicles during the summer months, where the 
plants received dressings of ~hosphate ,  n ~ o l ~ b d m n m ,  
and nitrogen in all combinations, one series beinq ino- 
culated with an effective strain of Rhiqobivnz spp. and 
tbe other being kept uninoculated for the duration of 
the experiment. Plants responded to all three elements 
in t1.i~ inoc~llated series, but there was little response by 
uninoculatcd plants. 

With a view to ascertaining the growth of the anae- 
robic nitrogen-fixing organism, Clo,.iridium liutyricum, 
at  varying levels of added molgbdenum, strains of the 
organism have been isolated from a wide range of 
soils. These organisnls were absent from known molyb- 
dcimm-deficient soils. 

Cultures for inoculation of legume seeds have been 
s i ~ ~ ~ l i c d  to farmers d u r i n ~  the past gear, all strains 
being tested under controlled conditions in  the glass- 
house before distribution. 

INVESTIGATIONS. 
A.  COMMONWEALTH RESEARCH STATION (MURRAY 

TRI~IG \TTOK L~REAS)  , &~ERRETN,  VICTORIA. 
1. Gen~m1.-Dnring the past year, thc staff has been 

increased by the appointment of two Hesearch Officers 
and one Assistant liesearch O-tiicer to work on irriga- 
ticn and drainage problems, the soil moi~tnre  problems 
of irrigated lands, and soil deterioraticn resulting 
from irrigat;on. 

The outstanding events in dried fruits production 
have been the abnormally high sprouting percentage 

.lact spring after the period of drought. This v7as 
follo\vetl by slo~,v development and maturation, damage 
by tropical rains, and thc poorest d ~ y i n g  season for 
many years. During February and part of &Zarch the 
posilioil nas  aggraaated by the shortage of potash. 
Tlie resulting losses of currants hare been heavy, 
po~sibly 35-40 per cent. With sultanas and lexias, 
quality was very seriously affected, and final yields, 
though satisfactory in the lllildura district, were much 
reduced in  other dried fruit areas i11 which the rain- 
fall was grcater. 

Most of the citrus trees in Mildura district received 
a sclrcre gruelling during thc drought years, by the 
destrlicxtion of growing shoots and damage to I ( ,a~es  
which caused them to fall prematurely. The crop 
mas reduced in the 1946 harrest, bnt, mith the end 
of the drought, trees are now recovering rapidly and 
the fruiting ,.arface is bcing restored. 

The lldvisory Committee of the Station met during 
the first half of the year and made a strong plea for 
a concentration on )land reclamation investigations 
which had almost lapsed during the war. I n  the 
northern Victorian  district^, investigations have com- 
menced in co-operation mith tho Department of bgri-  
cultilre, Victoria. I n  the western Riverina, prelimi- 
nary investigations on the salt status of land bcing 
brought under irrigation were carried out in  co- 
operation mith the Dirision of Soils. 

Entonlological ~vorlr couering the use of additional 
spray specifics was contini~ed, but re~u l t s  were negative 
because of the freedom from insect pests during the 
drought. 
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Vegetable work, iu which the Station 1s a l ~ r l i t  in of the packing houses In the distrlct suggest that ~t 
nonlprehensive investigations being carried out by the may be possible to complete the drying of some lines of 
Division of Plant  Industry, is being continued. The fruit  by this means. 
work a t  3lerbejn inclnded raricty trials of different Further n.orlr has been carried out on the control 
varieties of tomatoes, potatoes, beans, and rock melons, of mould growth on grapes during drying. 4 prac- 
and the further selection from crosses and hybrids ticable method of enclosing and s i ~ l ~ ~ h u r i n ~  racks of 
del-eloped a t  Canberra. An in tere~t ing  phase of the f ru i t  nrith the fumes of burning sulphur has been 
examination is the determination of r l tanlin C in devised. Work on variont: harmless fiingicidrs has 
tomatoes, for variety comparison and also for corn- been continued. 
parison ~ r i t h  other districts. il limited amount of work mas carried out on the 

2. T7iticulture.-The nutrition of thc vine is studied losses in~o lved  in  the s e ~ d i n g  ~f lexias. The  prepara- 
by means of fertilizer trials embracing tha principal tion of emulsions used for dips was qiipervised for 
fer t i l i~crs  and applirations of snliltion~ nf minor the hIildni-a Packers' Association. 
elements. The treatments in the various fertilizer 4. Irrigation.-A survey of the usage of irrigation 
field trials have been continued mith a view to water on a representative portion of the Red Cliffs 
meas~iring long term effects, the yields heing m e a s u r ~ d  settlenlent ha3 been carried ant. Examination of water 
and recorded periodically. A special t r ial  for a s t u ( 1 ~  a'istribution figures discloses an alarming increase in 
of factors affecting the growth of the gordo grape n7as the r a t e r  distributed a n n ~ ~ a l l p .  Fo r  n ~ a n y  years, the 
also commenced. a rerare  applications nere  under 36 acre inches per 

S~vabbing trials a t  the Research Station on sultanau year, but in recent gears applications have approached 
and cnrrants, i n  which all pruninq cuts were swabbed 45 acre inches. A similar trend is  noted in  other 
a t  pruning time with a strong qolution of one of the largr irrigation settlements iwed for horticulture. The 
"minor"  elements, boron, iron, manganese, molyb- individual applications also vary, some settlers using 
denurn, and zinc, were interfered with by rain to some twice as much water as others. Small scale trials 
extent, but no increnscs in -iel(l mith any of th9.q~ indicate that  i t  is  practicable to  increase irrigation 
treatments have yet been obtained. Increases in  yield efficiency conqiderably under existing conditions, but 
hare  been obtained, hoverer,  on gorrlo vines a t  Red structural alterations to the distributing channels of.the 
CliRq by s ~ r a h b i n ~  p r n n i n ~  cuts with zinc sulphate holdings are necesqary in  many cases. 
solution. Some improvement in the qnality of the The survey also discloscd that  the design of many 
fruit  may  also result. holdings, particularly the relation between water sup- 

I ron  c l~ ln ros i~  investigations have been continued ply, gradient, and length of irrigation run, is so fanltg 
and it has been found that  chlorotic currant vines can that  a high irrigation efficiency is not possible. 
11sual1y be cured or con.qidcrahly improved by swabbing Following the surveys, methods of irriga- 
all pruning C U ~ S  and lntrr  all cinctnriny cuts with a t;ol1  rater are being examined, and models of devices 
20 ner cent. ferrous sulphate sohltion. The advisability which may possibly bp suitable havr hecll prPpal.cil fo r  
of the shallow ~ r - o r l r i n ~  of the soil where this condition trial. ArranXemrllts haye hPPn for the co- 
occurs, is also h e i l : ~  inuwtieated. opcration of thc State Rivers and Water Supply Com- 

The work on bud fertility has been continllpd and mission, Victoria, and the v a t e r  ~onservat ion  and 
extended. The results obtained during May indicate Irrigation Comnlicsion, New south  Wales, in addi- 
prosrrcts for  n normal snltnna crop n e ~ t  ~easo11. tional surveys designed to measure present irrigation 

A record of the aro~r-th and mat i~ra t ion  of sultana Efficiency in of major settlrlnents, and to 
granes was taken and ?holi-~d departure from normal as define procedure by \vhjch irrigation can be 
a lap in both size and derclopment of c ~ ~ p a r .  increased. 
asrnciated with an  ahnormally heavy crop 2nd a ~ ~ a s m  5. Rpclnmation.-An examination of soil 
of low temperatures. under irriyation has been made in  the districts of 

3. Fruit Pi,oressinq.-?otassium carbonate was again l\lildlll~P, flIt~an Hill,  and Cohllna (Victoria) ; Cllrlmaa 
in  .short sup12ly du r i i~g  the earlier par t  of the d r ~ i i l g  and Gcodlliqllt (I\rTeTv Sonth  Wales) ; and Renmark 
season, and growers Were in many cases o h l i ~ e d  to (South Australia). In Swan Hill  and Cohlxna, 
use reduced q i l~nt i t ies  i n  their dips, or to ucP sllhctitllte inTrstiqations have heen jn  co-opcrntion 
dipping mixtlircs dilrin? the first few nreeks. Trials \!ith the Victorian Departmrnt of i~gricllltllre. These 
carried out confirmed the re.sixlts obtained prf'oionsl~ have taken the form of examinatioll of the free %rater 
thzlt, during poor dryinc weather, rnixtu~es of -austic ~ t a t l ; s ;  the analyses of tile soils for  injurious salts; 
soda and po ta~s inm carbonate are less satiqfnntorv and a n  alteration of tile irrigation land-u,qe pro-, 
in the cold dip for sultanas than the s t ~ n d a r d  dip cedllre ccntribllting to wattage. In the Cllrlwaa 
containing only potassium cai~bonate. Suit3hle mix- Fation District, a shaft into 
tures of potassium hydroxide a11d potascillm carbonate, s,lldq ha-  l1cen and pumping eqll inmcnt is hclng 
howeyer, pave satisfactory results. As a n  aid to the inqta]lpd in order to test the range aild efficiellcy of this 
removal of " preen tinge " i n  sultanas, the of method of removin? subsoil  rater. I n  the Goodnight 
caustic notach i n  tho cold dip niixtilre is therefore and Rcnmark settlement, the responqc to a g r i n ~ l t ~ ~ r a l  
preferable to that  of caustic soda. drainage of wasted lands is  being examined. 

Promising results i n  drying sultanas have been (3. J,nnd [Jse.-Thr Station has po-operated the 
obtaincc? 116th the use of a nen7 .;nlphnnated oil pre- land c- the CcmmonlTctllth, New 
paration derived from neatsfoot oil. When used in the soIlth males, and victoria in the preliminary .cPIPction 
cold dip mixture, i t  improred vett ing and w r e  faster of lands for soil survey on T~h ich  the for 
dryinq. Interesting results mere also ohtainpd in  post-war land Pptt]ement will ultinlatelv be based. The  
spraying trials carried out on sultanas during Poor ~ e s u l t ~  of i r r i ~ n t i o n  investigations of the Merbein and 
d p ~ i n q  weather i n  Ifarch,  April, and Ifaye A Corn- Griffith Stations have been re-csam;ned, with a view 
parison was made hrtn~een the established m r a y  (par- to lltilizing established principles in the design of 
bonate of potash), and caustic potash, plus oil emulaion new irrigation areas selected fcr  soldier settlement. 
i n  both rases. Under the conditions ~ ~ e v a i ! i n s  caustic TIle of eitablisherl irrigation areas, in the 
potash was very much more effective than t l l ~  car- important work of correctly fitting horticultural plants 
bonate in  hastening drying. to the available soil types, is beinq closely examined, 

The possibility of nsinp infra-red heating in q~xicldy with a view to avoidin? costly errors i n  plantinqs ~ ~ h i c h  
removing small amounts of moisture from dried vine have characterized irrigation settlements in the initial 
fnl i ts  i c  bring inrestigated. Trials carried out by  one stapes of de~elopment.  The  selection of areas for  



settlement u also baaed on the required volunle of 
varied kinds of produce, as determined by marketing 
authorities. 

7 .  Veycfab1es.-The work carried out at the Mer- 
bein Station is portion of a comprehensive progranlme 
undertaken in various parts of Australia, on an investi- 
gational design planned by t21r Vegetable Prol~lems 
Cominittce, and wit11 the co-operation and direcrion 
of the Division of Plant Industry. I fany usefill 
rarieties of vegetables have been introduced, others are 
being developed by crossing and selection, and all 
promising varieties and strains are being tested and' 
e~amined under field conditions. 

The rcgctahle work of the Mcrbein Station is carried 
out on an area in  Red Cliffs on ~vhich irrigation is 
continuoilsly available from the urban supply. The 
plants grown include variouv varieties of tomatoes, 
and also crosFes and hybrids developed by the Diviqion 
of Plant Ildlistry. The records include dctailed 
growth studies, flowering and setting characteribtics, 
~ i e l d  and qnality, reactions to disease, and determina- 
tion of vitamin C. The disease survey mTas mainly 
directrd towards the occurrence of Fusariun~ wilt. 

Of the potatorc tried. three v ~ ~ i r t i c ~ .  Katahdin, 
Sebago, and Up-to-Date 265 proved satisfactory,. pro- 
di~cing little second ~rotvth,  and in general a satlsfac- 
tory quality which held condition for ,~cveral months. 
The rarieties of potatoes gave much better results, 
particularly in  the absence of second growth, at the 
autumn aq compared with the spring crop. 9 virus 
trial was carried out to note the reaction when varieties 
of potatoes were infected with virus X prior to 
plaiting. 

Of other vegetables tried. introduced varieties of " 
beans failed because the flo\;rers did not set. Of 51 
varieties of rock melons which were grown, about ten 
gave a very attractive product. Attempts at  self- 
pollination for pnrity of seed were unqilccessful, as 
all flowers perished when enclosed in ~ 1 9 t h  or paper 
b a ~ s ,  a mcthod of isolation which is successful in 
cooler and less variable climates. 

A mogt interesting result was obtained from a tomato 
trial on which the periodicity of irrigation was varied. 
The plants irrigated at  weekly intervals were con- 
sistently inferior to those irrigated at intervals of three 
veelrs. Weekly tvatering was associated with leaf fold- 
ing, drooping, 1r.s growth and crop, and a root system 
closer to the surface of the soil. 

8. Jlalurify Rrcords.-The maturation of the s ~ l -  
tana and gordo grapes and of navel oranges was re- 
corded during thc ripening periods. Thr work on 
oranzes was: to examine properties of the frnit as 
possibly affected by root stocks, and also to compare 
a lorallv developed <port mith standard  navel^. The 
maturation of the sultana is recorded each year in 
order to fit routine operations, including irrigation and 
harrest, mith the ripening of the fruit. 

9. Finance.-Two valuablfi contribution., were again 
made available for the work of the Station, £1,000 
from the Mildurn IJackers' Association, and £1,000 
from the Australian Dried Fruits Control Board. 
Other subsidies have been obtained from the State 
Rivers and Water Supply Commission, Victoria, the 
Water Con,servation and Irrigation Commission, New 
South Wales; tlie Rum1 Bank of New South Wales; 
and from local producers' orqanizaticns for examina- 
tion of special problem? afTcctiizp particular districts. 
Portions of the major subsidies are anexpend~d, ov-ing 
to staff shortage during the year. 

10. Pub1icatiorrs.-The following papers were pub- 
pi~bIisEled during the ycar :- 

Idyon, A. V., and Pennefather, R. R. (1946).- " 

Furrow 'irrigation of community settlements. 
J. Coun. Sci. Tnd. EPS. (Aust.) 19 : 35-45. 

Orton, E. C. (1946).-Investigations on the us9 
of sulphite dips in the drying of peeled pears 
and pearhcq Thid. 1 9  12s-39. 

1. General.-The Irrigation Research Station at 
Griffith n.as e3tnhlished in 1924. I t  has 140 acres of 
irrigable lantl. 30 acres of which are planted to orchard 
tre.:s, and i t  i i  provided with good laboratory 
facilities. 

2. PiciiZ Bzperiments wzfh Fruit Trees.-Pernlanent. 
field experiments with orange, trees cover investigations 
of tlie follo~ving: methods nf irrigation and water 
reguiremcnts of the trees, including frequellcy of irriga- 
tion; frrtilizer requirements, including both major and 
minor elenicnts ; cultural treatnlents, and other studies. 

Besides these experimental fields on the Station's 
property, there are experimental plots on settlers" 
f:lr~ns. These plots have giren much information con- 
cerning the appropriate methods of irrigation for 
different soil types and the effect of different cultural 
treatments on the health and yield of the) trees. 

3. Irrigation 1nvestigntions.-The aim of this work 
is to determine thc hcst methods of irrigating fruit trees 
and vegetables. T'iork repo:fril in previous years ha. 
shown the effect of slope, boil type, and flow of water 
entering the fur1-01~ on the amount and uniformity 
of the irrigation. 

A particular problem ifi i~r igat ing vegetable crops 
on a field scale is to soak the top of the ridges where 
the seeds arc placed ~vithout giving excessively heavy 
irrigations. The efiect of the depth of water in the 
furro~v on the time of soakage necessary to wet the 
top7 of the beds and the total amount of nater applied 
in an irrigation has been studied. 

The amonnt of water that is applied to a soil during 
an irrigation is largely dependent on the ssalragc rate 
of the soil. I t  is therefore importailt to know the 
changes that occur in the soakage rate from year to 
pear and from sea.on to season, both from tile point of 
view of managinq existing areas and of survryiilg new 
areas. 

Tt has been found that there is a seasonal variation 
in  the soakage rate even of virgin soils; the causes 
are being investigated. Other things being studied 
are :-((I) t l ~ e  effect (of the initial soil moisture on the 
soakage rate, ( 1 1 )  the effect of cultural treatments, and 
(c) the cauce of the decline in soakage rates of orchards 
during the irrigation sxison. 

4. R i r ~  E'ie7ds Invrsliga Liuns.-The excessive use of 
water by rice farmers on certain soil types has recently 
been condemned as being uneconomic and even 
dangerous to certain sections of the holticultural com- 
munity. F o l l o ~ v i n ~  a rccommcudatiol~ by a special 
scientific conlmittee appointed bp the Preriiier of New 
Solltll Wales, the Research Station is carrying out 
investigations to determino thc water requirement: 
of rice and to show the extent to which rice farm!: 
may be a contributing factor to the rising water tabies 
of some areas. 

5. Drainage Inuestigations.-Waterlogging and salt- 
ing are now widespr~ad on the hlnrrualbidgee Irriga- 
tion *4r:a as a result of past irrigatiop practices and 
wet winters. The comniercial life nf inally farms is 
thur being threatened. 

A tile drainage experiment installed on a conlmercial 
far111 in the winter of 19-12 has yieldnd valuable infor- 
mation. The value of lucerne in rec!amation has been 
demonstrated, and the health and yields of orange trees 
have imyro~  r d .  Drainability studies to detcrniine 
optimuni depths and spacings of tile drains on the main 
soil types of the I I ~ r r u r n b i d ~ e e  Irrigation Area havc 
been rontinued. These studies have also been con- 
ducted on virgin land being corisidrred for settlement. 
Inforniation from investigations to date is being used 
in two farm-size tile-rlrelnage trials on two major 
soil types. The effects of drainage on the plant and 
upon the soil-salt status will be watched. The place 
of mole drainage in the reclamation programme is 
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being considered. Methods of es tabl i sh i~~g and maill- c+lective extension work is the full participation of 
tailling pastures for dairying purposes on salted horti- !otaal farmnrs in its planning and concluct, and the Soils 
cultural land are being worked out. This work include3 ant1 Irr igation Extcnsion Servicc 113s co-operated with 
studies of such factors as width of hay,,length of rur,, tlie S e ~ r  S o ~ i t h  TValcs Depnr tn l e~~ t  of' ,\griculture in  
and pasture mixtures. a s~ i s t ing  farmers to form eight district extension 

6. Boil R~condit ioning Investigations.-The average gl,oups, whirl1 are now organized on a rcgional I r ? q i q .  

life of orchards is about t~!renty pear.. alld as most of 1, addition to f;rrlll viiits, tilc' rrletEiotls usrltl havt, 
the plantings on the Murnimbidgee Irr igation Area ar,, incllldcd holding of field days, farmers? extensioll 
now 20 to 30 years old, the district has ~la~pc(l  t h r o ~ g l l  

, c ~ ~ ~ ~ ~ I ~ ,  leptlll'eS a t  rneetinas of extension grouljs alld at the first cycle of its developme1lt, and tll' of old penc~rxl  farlners9 meekly press articles allc1 
orchard laads presents some problems. i,roatlca\ts, and the periodical publication of a Farnlers' 

The of and the land Se~vslet ter .  Vi;ual e d ~ ~ c x t i n l ~  mctl~od.;, illclutling the 
results in the loss of crnmb structure and the forrnatidn uir c;f a n  epidiascope nlld a ,colllitl-film projrctor, have 
of a plo'gh-sole; these cause a declille in the fertility gre2tly increased the e~ccti17cllcss of tile vTork. In 
of the soil. Investigations are proceeding to determine ~ , , ~ i l ,  1946, a five-,rcelrs cullrsc ( L  soil9 alld ~ ~ ~ i ~ ~ -  
the eanct nature of the7e .oil-stn~ctural cl~nnges, llorr ti,n s by oficers of south australian 
t h y  can be pl~cventrd, a i d  h o ~ v  the structure of soils so D ~ ~ ~ ~ ~ ~ ( , ~ ~  of ~ ~ ~ ~ d ~ ,  thp N~~ ~ ~ ~ , ~ l ~  
aff ectcd can I)? iml~roved. Con.~crra t io~i  and Irrigation ('omniission, and tllc 7. T'egefahle Inl'csli~ailons.-(i) Agron07n~.-The Rllral I]ank of Sew Soutll MTalcs, Spfr.ial courses for 
first four Years of res~ar'h into problenls of vegetabl" J n n i u l  FRrnlers arc condnctrd throughout the year. growing on the  Murruinbidgee Irr igation Area 1.1a~t~ 
vicldcd may valuable leads, and during the past season BY arrangrcnlellt with the New South wales  Depart- 
the more important of tileje have beell investigatcrl n ~ n t  of ~ Ip r i c i~ l tu re ,  the service is bcing continued in 
further. 1946-47. Experience has shonn the nee(1 for extension 

~h~ oallle of a cultivated and irrigated spring fallow and research to be intimately linked for their mutual 
in supl~lyillg thq nitroRcn reqllirecl by crops l ~ n d t ,  and during 1946-1-7 the Reicearch Stat 'on ddvi-  
has Rgain hcml tllblllonstr:rtr (1. ~t ,ceel,l.s tllat autumn w r y  ('onunittee is to draw np a schrnic for the co- 
crops, ,even heavy llitrogen feeders sucll as cabbages, "crative condllct of rescarell and extenqion on a 
nlap have their nitroRfll requirfmellts saticfitd by a reqional basis, covering the Murrumbidgee Irrigation 
fallonctl soil. F~~ s,lrillg crops, the periud esectire A r e a a n d  :rd,jaccnt i l - r ip t ion  districts. 
fallowing may not be long enough to obviate the need 9. P~rb1icafions.-In addition to the Soils and I r r i -  
for nitrogenous fertilizers. gation Extension Service Farmers' Newsletter, Nos. 6 

S ~ r e r a l  factorial field ex~jer in~ents  were carried out to 9, the following paper mas during the 
to investigate the influence of soil structure on vege-  ear:- 
tables. On heavy soil., dcpth and time of ploughing I>yon, A. V., and Penncfather, R. E. (1946).- 
h a w  been ,c11o~i~n to be i~npor tant  for c :~ i r (  ts. ilil Furrow irrigation of romm~uiity s~tt lements.  
application of rice hiills to a heavy soil has benefited ,T. Coun. Sci. Tnrl. 12es. (12i~rt.) 19:  38-45. 
tlie g-rowtl~ and yield of both peas hnd ton-tatoea. 
Oyl)q11111 slso proved to be a uL.cful si~pple111ent for ~111. FOREST PRODUCTS INVESTI(+ATIONS. 
tomatoes. 

E v i d c n c ~  suggests that  relatively heavy dressings of 1. G'ellera1.-Tlle year under review has seen a rapid 

supel~l ,] lOv~l~t '  ol,er a number years nlay build tr"""iion from research on lyar-tifile 1)r~blems 'to re- 

the available P~losP1lorie in the to sllcll a level sear" inlo post-war problenls. Very pressing demands 

that crops fai l  to r,Ls,,olltl to pl,osp~latic fertilizers. Tile l i n e  becn rccecired from industry for assistance, par- 
intcl.,21;,ntilig at spacing of earlg and late tomato t ic~llarly in connexion with lluilsing. Thcse demands 
varirties llas increaqed tile yic,ltl of  tolllatoes per Laye fallen heavily on the Division beca11,e little timr, 
as conlparctl with standard practice. aa.5 allo~ved for readji~qt~nent before thcp llad to be 

( i i )  p l n v f  pl,?,,l.\ioloqy,-~lle illterprctntion of the met. The  position n a s  further comp1icatr.d by the loss 
of alld c.llltural treatnlellts on vegetable of re~arccll  staff to other Divisions and Sections of the 

crops calls for  detailed stuaic,s of tile gro,17th of tllese Coull"1 and to industry. \\Tl~ilc ~ ~ n d r r  normal con- 
crops ill the field. Studies of this tylle Iyere begull ditionls this would have been a serere ellough 
during tile year. The initial project is collcernecl b10117, a t  the prPscnt time it is particularly un- 
tl,,j, l)rO1)lClll of Soil Struotllre in re,atioll to organic fo~- t i~nat t ,  hrcauic of the diffi,cnlties i n  obtaining re- 
malnlres and as revealed in terms of plant responce. placcmc3nts and, erc3n when sach replacemc~nts have 
8. 9oi7s and ~ ~ ~ i ~ ~ , f i ~ ~ ~  n2.fensiol, ~ ~ ~ ~ i ~ ~ . - n ~  heen obtained, the difficulties of training tllcn~. I t  llas 

arrangcnlerlt with tllp N ~ , ~  s o u t h  ~ l ~ ~ l ~ .  ~ , ~ ~ ~ ~ t ~ ~ ~ t  u ~ w n t ,  tl~cl~.cSore, that  the senior officers of the Division 
of Agricll]tlIre, tijc Cjonllcil llas ullc]ertahcn a pro- h a ~ ~ e  had f a r  too little time for more fundarncntal in- 
gr:inlmz of edncation and e x t ~ n s i o i ~  ~ ~ ~ o r k  to bring vestigations of which there are many calling for 

the results of iiir-estigations of soil-n atclr r ~ l a t i o n s h i p ~  attclltiO1l. 
and irrigation metl1od;i to the irrigation farmers. Tlic One ontstandinq development during the year was 
xvorlr was ina~lgiura'ec? in 1913, initially for a pclriod of the calling of the first Forest Prodl~cts  Conference to 
t h ~ c e  y13ar~, after \vhich the ngrr.emcnt wit11 t l ~ p  T)c,par"c- \ ~ l l i r h  rcpre\clrtati~ c; , from all tl!e State Forest Ser- 
nlent m,ls to be reviewed. Tlle policy of the S ~ r v i c e  is vices and from the Forestry and Timber Burrau  (Corn- 
directed by tlie .'i(lvisory Comrnittc,cl of the Rei.c.arc11 mouwealt1.1 1)epartinent of Interior)  and the Forest 
St:ition, rcl)rc~enting local fwrmcr i n t e r e ~ t i  and State n rpa r t~ r r rn t  of Ntau Guine:, and I'apua Atl~niaistra- 
and Fedcral oryanizations conc~rned with agriculture tion, were invited. One major purpose of the Con- 
on the Ill~rrnrnbirlqre Trriqatioil A\~.eaq. Detail.: of thc ference was to tlisr~lss programmes of ~ v i t h  parti- 
work are qi\.en in two mimcngrapl~cd progres.: reports cll13r referencap to those of tlle Division of Wood Tech- 
availohlc from th r  Research S t  a t '  lon. no!oyy (X.S.3'. Forestry Comrniss'on), the Queens- 

The Scrvice has conc~ntra ted  on more nrgent district land Sub-Z?~partment of Forestry, and this Division. 
p~rol)len~r--ch;~tly, rontrollcd irrigation 40 prevent salt- I t  is hopctl that  this Conference ~vi l l  be a n  annual 
ing, reclamation of salted land, and cultural practices affair. The Chief nf the Divic;en was an  ol7icial guest 
to maintain soil fertility. T l ~ e  aim of exten~ion ~ o r k  a t  t!~c ann l~a l  Eactern Statcs Timber Industry Stabi- 
m11ct hc  to contact every mcmher of the farrninq com- 1izztic.n Confcrt~ncc held in Mclhonrnc during t11e year. 
mun:ty ,to see that  research and other informaiion is The Seventh Annual P i ~ l p  and Paper  Co-operative 
applied on every farm. A proved requirement for Re~earcll  Conference, ~11ic.h was held a t  Boyer, 



Tasmania, during February, was attended hy groups of 
tcclinical representatives from the three conipanies and 
by five members of the Division. 

During the year the Foi*est Products News Letter 
was re-issued. This was first i n  February, 
1933, and, u p  till April,  1945, 138 issues had been 
c!istributed, I t  n a s  decided to resume publication early 
i11 1916 and, in order that the material prepared for 
tlie Setos Letter sllould Lave as  vide a cillculation as 
possible, arrangement. nere  made for i t  to be pr;nted. 
To date three ibsnc3 of the new series have been pre- 
pared. I t  is proposed to  use the fl'clos Lclt t~r for tllcb 
dissemination of the r i ~ s ~ i l t ~  of certain experimeiltal 
~ i o r l i  and of information rcg:ii~ding forest protlucts in 
general. 

TTVO senior officers of the Division were appointed 
mernbcr. of the ,2ustralian Scientific 3Iibsion in  Japan,  
and reached Tokyo in  April, 1946. One is  paying 
particular attention to aspert; of pulp and paper and 
rn>on research, ~vhi le  the other is investigating the 
plyx~ood industry as well as forest products develop- 
ments in general. The  Officer-in-Cha~gc of tllr Ctiliza- 
tion Section returned to c111t~. with the Division after 
4; years ~ v i t h  the Ministry of Munitions as Assistant- 
Controller of Tirnber. 

It has become evident during the year that  the staff 
of certain sections of the Division nrcds strengthelling 
to cope mitB the mally varied prohlen~s received. This 
i r  particularly the case in  such Sections as Timber 
Preservation and 17tilization where the enquiries for 
assistance from Con~rnonrrealtl~ and State 1)c~part- 
ments, and industry in  general have been heavy. It 
is realized that  conccntratecl effort is needed on prob- 
lems related to the n t i l i~a t ion  of r a s t c  rni~terial anti to 
the more efficient functioning of sawnlills a t  present 
ill operation, ill order to givc the greatest return from 
the forests. Fo r  tllic reason the Dillision has assisted 
several of the State Forest Serrices in  planning and 
carrying out sawmill studies. Further,  the Dirision 
has been investigating ficlds of ilscfnlnees for waste 
sawdust and has paid attention to  the development of 
savdust cements. The increaqed demand for timber 
for rarious purposes, e.g. ~.ail\vay sleepem, has brought 
again into prominence the w e d  for the development and 
UFP of inethods of timber preservation and, in this 
field of ~ ~ o r k ,  the Division's officers h a ~ e  been parti- 
cularly active. 

Special reference should be made to the library faci- 
1it;cs of tlrc I)ivision ~5-here the number of publications 
received has greatly increased, both to the benefit of 
the officers of the Division and industry i n  gcneral. 
Several comprehcnsivc bibliographies hare  been com- 
piled on request during fhe year, includi~ig " The Bib- 
liography of Australian Tin~her~i: and other Forest 
Products," and its firit supplement. I n  this, the post- 
war year, the officers of the Division have been called 
upon to a large extent for Iec ture~ on forest products 
for various rehabilitation cla~ses. I n  addition, a 
series of lccturcs on seasoning and preservation has 
hecn given to forestry students from the b i~s t r a l i an  
Forcstrg School and another series has cornrrlenced for 
forcstrr- stl~clc'nts of the U n i i ~ c r s i t ~  of Mclbonrne. 

2. Il'ood A/?-ucr'irrt.-(i) Grntrrr1.-With the cessa- 
tion of hostilities and the qradiral withdram a1 of troops 
from bases i n  the South-Wrst Pacific arca, the urgency 
rcearding information on the timber,. of this regiorl 
diminished greatly. Some rralignment of the work of 
the Section tllcrefore was npcessarr, and. although 
pt11dy of the timbers of the New G~l inea  region has 
been continued, especially from the aspect of their 
post-war utilization, attention has been gradually 
cli~ectcd to the more hasir i11vcst;qation. siich a s  those 
r e l ~  tcd to the strileture of the individual fibre, reaction 
v ood, structilre i n  relation to properties, growth prob- 
lems, and the general examination of Australian tim- 
hers. Keen interest ,in the last  pillajecit has been 

expressed generally, because of the plan to develop a 
simple card-sorting key for the idcrltification of the 
conl~nercial Australian timbers. The staif of the section 
has becn gradually strengthened to cope a-ith expand- 
ing f i~ndamental  problems. 

( i i )  I'itjl ~ I P ~ S  o f  111 (3 South-West Pacific Area.-(a) 
Scl , .  (;~;,cc~tr. -It 113,. been loiind neres-ary because of 
the denland fro111 firms and intlividuals returning to the 
N e a  C11inc.a region, to revise and expand t l ~ e  card- 
scrt:ng l\e- dew ol,ed fcsr New (('ruillea timbers. This 
has in! olvcd the a~iieridillent of niany of t l ~ e  cards ill 
the original mar-time sets and the addition of new 
card, ullic-11 repreieni spc~cic. new to the key. Such 
additiolis and anlcndments have been rnatle on the 
basis of cvxnpletcd botanical determination-. Other 
na rk  on S e w  Guinea timbers has been conne(ted wit21 
the nlicroscopic ex-arl~ination and dewription of the 
wood aizatcnlp of all specie? ~vhere  definitt. botanical 
identification has been obtained. 

(O) Britislz Solomo7l Islunds Protccfornte. - 
i lssi~tance on timbcr idrntification problt,n~s has been 
re1-idcrc.d to I\Ia!;or F. S. M'alker who has been carry- 
ing out a timber s i u ~ c y  in the H1.itish Solomon Islands 
for. the High Commia4oncr of the TTTcrtcrn l'acific. 
Tirnber ~pecimcns received ha1 e been idcni ified as f a r  
as pcwi11'c. and thc identific.ations togetl~er with notes 
on wood q t n ~ ~ t ~ ~ r c  forn~arded to Major Ta lke r .  I t  is  of 
~lart icular  ~ a l n c  a t  the prc-ent juncture to  have this 
o p p o ~ t ~ ~ n i t ~  of cornpai~ing thc Nea Guinea timbers 

ith those from the Solomon Islands. 
( i i i )  Il'oor/ Anrrtowic~crl 1nv~sfiqations.-During the 

gear, these studies have c o ~ ~ r c c l  certain particular 
gi+oupc IT here information n w s needetl in t h ~  course 
o+' nt11t.r investigations. I n  connrxion with the work 
011 S ~ T  Guinea i l~c>cie~,  it was ~ ~ s c n t ' a l  to investigate 
the : ~ n a t o n ~ y  of a llilmber of gencxra of the Flacourtia- 
pear and the Eupliorl~iarrae. Brailable material of the 
Elacoc~arl~accae has alio I)ccn investigated in order to  
clarify the distinction9 betwecn timbcrs of the genera 
S 7 o ~ n t n  and Rltrrccrrrpus. This again arose from work 
on X c ~ r  G u i ~ ~ c a  apepics. Recent botanical evidence has 
i~,tiicpte(l that  nnmc>rous h~ i s t r a l i an  and New Guinea 
sycr;ei previoilily classified in the genus E~cqenia are 
not rightly placcd in  th;s gcnus. The exari~ination of 
t 1 1 ~  availah'e nood cpccimnl.; and reference to dcscrip- 
tions of the ~ ~ o o d  anatomy of species of the genus 
I?rrqcnin occurrillg in the New World showed that  
thrlre was arnplc anatomical evidence in support of 
3lrrrill's ceparation of C'ltisfocal~yx, Syz~/nivrn, and 
.Acrner~n. from the genus Rvgenin. Rcrision of the 
carlier work 011 thc [ t rnr ture  and methods of identi- 
firation of the coloiired woods of the genus E ~ ~ c n l y p -  
f r , c  Ilas hre71 nndcriaken ai~cl a revised edition of 
Rn1let;n 67 will be ~~iiblished.  

( i r )  Deu~lop?nen! o f  file Curd-aorfinq J'PJ/ for  Aus- 
f~aliarr Oornvn~rciml Timh~rr.-The work on this key 
~11iieh bas niacroc~o13ic featrirps only as its hasis, has 
heel1 advanced considerably durinc: the ymr,  and 
the first cet, containing 158 key cards and (overing 
variou. =\nstralian timbers .elected for inclusion, has 
lieen conlpletcd. Photographs have becn talrcn at tbrec 
ir~aenific~ations of tilt1 cross-section of each of the 
slwcii>s ilr~~l;itlcd. The efficacy of this act for identi- 
fication purposes hats b ~ c n  tested thoroughly, usinq 
Itlmlprons t r a i n ~ d  and iiutrained operators. The ~ ~ o r k  
of l ) ~ e l ~ a r i n g  qorne 500 set7 of tllp liey is now in  hand, 
but i t  is not expected that  they will be ready for 
distribution until early 1947. At  the requrct of the 
reccnt F o r c ~ t  T'rod116ts Conference, to ~v1i;ch reference 
lras been made earlier, arranqements  ill be made to 
include on the cards for each species botanical notes 
n n ~ l  Iinr draninq? of lear-es, flolrers, anrI fruits. 

(v) Icl~r~lificnf~o~rs.--Orer 600 timber idcntifications 
were complctcd durinq the rear.  Tliese were rcccived 
from variou,~ sonrces including C o m m o n ~ ~ ~ e a l t h  and 
State Departments. manufactiiying firms, and private 



iildivlciuaje. Other identlficutious c a r r ~ e d  out by the 
Section have covered fibres? glue lines, wood flour, 
paper, SIC. Xumerous scts of the card-sorting keys for 
S e w  Guinea timbers, for I'llilippine tinlbers, for the 
tin~bcra of the Dutch East  ladies, and for timbers used 
in Australia for sleepers, hare  been distribnted dur-  
ing tlle year, both iocally and orerseas. 

(vi)  Cell Wall Sfztdiss.--From earlier work the 
conclusion had been reached that intercellular adhesion 
in de!ignified tissue could be attril~uted to the existence 
of a non-lignin bonrlinp inaterial which was soluble 
in dilute :~lliali. Further investigations have now indi- 
cated that  any tendcncp to maceration (cell for  cell 
st~paratiori) of a delignified sect'on on treatment with 
dihtte alliali sl~ou!d bc attributed t o  tlie swelling of 
thc cell wall. I n  adclition, I~o\vever, the alkali does 
take into solution part  of the canlbial wall. The  pre- 
vious rcnceptirm of n non-? ;p in  bonding material 
soluble in dilute alkali mnst therefore be rejected. 
The extension of thi,s trork shored  that  the inter- 
celll~lar adhesion in delignified tissz~e might well he 
attributed to mechanical adhes'on betwecn the cel!~, 
since delignified cross-sections of wood can be degraded 
to a composition equiralrnt to that  of Cross and Bevan 
cellulose and even alpha-rel l~~lose without complete 
maceration taking place unless mechanical means are 
employed. 

(vii) Fibre Studies.-The study of slip planes and 
minute compression failures in ~ ~ - o o d  and isolated fibres 
has been continned. The relation of these features to 
tlie cell wall defornlations (dislocation marlrs) of cer- 
tain textile fibres has been coiisidercd. Examinations 
have hcen carried out from the following stand- 
points :-(a) optical properties, ( b )  snsccptibility to 
chpn~ical attack, (c) staining reactions, and ( d )  
distribution in the g r o ~ v i n ~  tree. I t  is suggested that  
these s tn~c tu res  represent regions of mice!lar distor- 
tion ~ ~ h i c h  acconnt for their ob~er red  anisotropy in 
polarized light. It is  further suggested that, because 
of micellar distortion, there i s  R lnral increase in 
the inicellar surface of the fibre. Fo r  this reason 
there is a greater increase in thc abl-orption of stains, 
thus accounting for the preferential staininq reac- 
tions. The development of brcken fibres I.?y acid hydro- 
lysis from fibres isolated from brittle heart iuaterial 
proceeds most readily in tlie region of nzinute com- 
nres.;ion failures. Breaks similarlv occur in  textile 
~2iloem fibres in the region of dislbcation marlis. I t  
has been sho~vn that  chem;cal con.titution in  the 
rcqion of a c~mprescion failnre or diqlocation mark is 
not the don~inant  factor governing the preferential 
hydrolysis jn these regions. Acetylation also proceeds 
most rapidly a t  t h ~  cell mall d~folmat ions .  I t  is 
si~ggcsteil that  tliis snscrptibility to chemical attack 
is goreracd by micellar arrangement and can he attri- 
buted to ( a )  the greater ease of penetration of the 
reactivp moleculps because of the increased intermicel- 
1ar spaces and (b)  increased reaction rate because of 
the locally increased micellar surfaces. As a result 
of this worlr it  has been conchlded tha t  slip planes are 
in the form of a crinkle, while minute compression 
failnres are in  the forni of a double crinkle or fold 
in thp cell ma!]. 

(viii) Tension Wood.-Investigations into the deve- 
lopment of tellsion wood in goltng trees have heen car- 
ried out in co-op~ratic~n with tlie Common~~rralth Fores- 
t ry  and Timber IZnrrau. Younq saplinqs of E. qiqnn- 
/UL h a w  h.cen delihcrately pulled from the vertical. 
Selected saplingq that hare  hecn deformed in this 
manner have been cnt a t  presi~ribed intervals and the 
wood laid down after the deformation examined. It 
was found that  in a11 case2 tcnsion \%,cod had been 
formcd very soon after the tree had been bent. I t  
\rraq found, further,  that  numerous slip planes and 
minute compression failures were prewnt in the tension 
mood rlress. T ~ n s i o n  wood fibres frnm eucalypts have 

bee11 examined, aud the prwent evidence would itldl- 
cate that  such fibres are composed of an outer flat mi- 
cellar spiral and a thick inner unlignificd layer where 
tlie n~iccllar  alignrnerit is almost parallel to thc longi- 
tudinal axis. I n  terms of this structure i t  is con- 
sidered possible to explain the abnormal shrinkage of 
tension .il-ood. 

(ix) (Yrrowfh Studies.-These inrestigations have 
bcen continlied during the year in co-operation 
lrifh the (?i~lnlnoli\vcaltl~ Foredtry and Timher nureau. 
Specimens from selectetl tress of I ' i nus  rtrclitrftr have 
been exsmined and comparisons made between corres- 
poniling gron th ring3 in each trce. It has been oherved 
that, in general, the relatire width of the growth 
ring.;, the pcrcmtagc late\rood, ant1 the number of false 
rins,q :,.,prcse~lt arc. (*omparable in the difl'r~*eiit trees and 
iriwy be correlated with growth conditions. Variations 
in trachciil length frmn pith to sap and variations in 
the rnicellxr angl(h in indi\,idual fibre3 from pith to sap 
hnvc been studied. I t  has been shown tliat latewood 
formation occ~irred in  alpine ash ( E .  giganten) during 
the months of August and Scptember. Fresh spring 
growth had commenced in October while the specimen8 
cut i n  Noscm1)er reve:rled that  the first early~rood liad 
been formeti and the growth of thc pored zone was 
rrell under way. Specimens of E'. dnl~,I/mplcuna, E. 
fasligccta, E. melliodora, E. macrorrlt ynchu, and E. 
bl(11, e:yi are also being examined to determine the type 
of wood growth laid down by these spccie,~. 

(x)  Niscellaneous.-(a) Invesfigafions of gb~re l i n e  
failures.-Experiments have bcen carried out i n  an  
attempt to $evelop sonie staining tecluniqne whereby 
the preseace of the wood failure in glue shear ,spc.ci- 
mens map  be accentuated, thus enabling the determina- 
tion of percentage wood failure with a greater dcgrec 
of accuracy. 

(1) )  Sa~iulood-truewood tra~tsformnfio~a.-The ansto- 
1nica1 changes which take place when sapwood changes 
into tr~lerrood h a w  been investigated in specimens of 
Pinus rwdiata, cypress pinc. and karr i  (3. tli~,rrsi- 
color). 

(xi) I-'hofograph,t~.-(a) Experiments have been 
carried out uhiilg a high specd movie camera for re- 
vealing the artion taking place during the mechanical 
testing of timber and the tearing of a piece of paper. 

( 1 1 )  The extent of the pl~otogrnpliic r o r k  during the 
year can be gaugrd from the fact that some 56,000 
enlargements and 20.000 print. h a r e  bcrfi handled. 

3. Tl'ood Cl/~rt~i.stry.-(i) General.-Co-operation 
with the plllp and paper industry has been continued 
throughont thr yrer .  At tllc Scrcnth ,4nm1a1 Pu lp  and 
I'aprr Co-operatire Rccearch Coiifcrcizce, rrportq of 
work on fihre stndies, wood lignin, wood carbohydrates, 
methorls of wood and pulp analysis, pulp evaluation 
s tud ie~ ,  and paper tcsting pct~~rlici: nhich hat1 been carried 
on b .  the Diriqion, mere discursed, together with con- 
tributionr made by the various companies. The con- 
fcrcnce expressed apprcciatioii that  the reports of the 
resrarrh work prcsentcd a t  previous conferences had 
attracted considerable interest overseas. I t  was 
d~cirled that  New Zcalnrid Forest Products Limited, 
rvho ha? requested admiL~sion to the conference, should 
be invited to attend f ~ ~ t u r e  conferences in an observer 
capacity. 

(ii) TT7ood Snmplinq In~)~sfigntiofis.-The sampling 
of wood is a difficnlt problem hecause the cellulos~ 
determinations require a soniple of certain standard 
mesh and uniform particle size. A n  investigation 
tvaq carried out to aqc~r t a in  whether i t  was necessary 
to takc fmor analysis tbe total mood sample, gro~l l r l  to 
pacs 60-mesh screen, with the inclusion of the fine 
niaterisl or whether the material passing the 60-mesh 
screen but retained on the 80-mesh w e e n  and con- 
reallcritly of uniform parttcle size, could be used. 
Sereral encalyptq were examined, and i t  was found 
that small d i f ferenc~s  in  composition did exist hetn~een 



the 60-80 mesh ~rtnlple and the total 60 lninue meah 
sample. This was particularly nlarked when the 

1 samples contained large amounts of refiinous materials. 
When tlie 60-90 mesh salrlple was reground to re*ernble 
rt 60 niinuu rncsh sanlplc, it  was found that  the solu- 
bility in hot water of the regroi~nd sample had in- 
crca~etl. It uas  evident that if accurate results rvcre 
to hc obtained, it was necessary to take the total ~ a n i p l e  
passi~ii: the 60-mesh screen anti that  the grinding 

, proccdnre had to be standartiizcd to cnsure tliat the 
amount of fine materia1 uras rcduccd to a minimum. 

( i i i )  I,ignin.-(n) R ~ a c t i o n s  of nzefhar~ol 1ignin.- 
I t  was e+t:tb!iqhrrl lcc<t y , n v  thpt l i ~ n i n  isolated from 
wood bp heating with rric~thanol a t  high teniperatures 
had ~indergonr me thy la t io~~  during the extraction. The  
rr~etltosyl content of mt~thanol lignin from If. regnuns 
has bcen (letermined to be higher than  that  of an3 
isolated lignin yet recorded. I n  spite of this, i t  has 
beell found tliat n~ethariol l i g r~ i r~  reacts with bisulphite 
and givtls colour reactions in the same way as lignin 
in the wood. I n  this, it  is distinct from other isolated 
lignins. This k strung jubtification for the use of 
~nethanol ligriin as a rnatcrial fc r  the chemical study 
of lignin. 

( h )  E.ctraction of softuwod li,qnin u'iih rt~eth~un01.- 
The work on the extraction of Iignin with methanol has 
been extended to a softwood, Pinus  ratliatu. The 
results are substantially the same as for E. ~ e y n a r ~ s ,  i n  
that only par t  of the lignin was removed arld there 
was accon~panyinq d r g r a d ~ t i o n  of the carbohydrates. 
Tlie ~-:eld of i5olat~(1 1ig;~in and t!le extent of brcak- 
down cf the carbohydrates were both less for the soft- 
~voocl than for the hardwood. ,IIowever, a l a g e r  
fraction of tltc' xylan n a r  lost from the softwood. 
The isolated 2'. radiata lignin gave colour reactions 
with phloroglucinol :11id aniline, btlt not the chlorine- 
sodium sulphitc reaction. I-nder suitable conditions, 
it  a as soluhle in Lisulphite solutions. Thus the re- 
acticns of the isolated lignin weic the same as those 
of the lignin in the vooc-l. Trea in~ent  of the ibolated 
lignin with mcthanol and dry hydrochloric acid caused 
disappcaraace of the colour reacti~ons and loss of 
sulphite solubility. 

( c )  2'he lignw defermination.--A detailed stucly of 
the rariables of the lignin determination has been 
rrlade for a nurribcr of wooils an:l a nu~nber  of pulps. 
It was found that  the critical factor TVaa the concen- 
trafion of the hydrolysing acid, time of hydrolysis with 
the conctlntratcd acid and time of h o i l i n ~  with dilute 
acid coultl be varied within fairly wide l ~ m i t s  without 
affecting the result. 

( i \  ) Gnrhoh ydrates.-(a) CnrBozyE group.-The 
possibly fundamental role ~ l a y e d  by the cellulosic car- 
hoxyl group in determining certain properties of pulps 
and papers, has stin~ulatc~tl the cearcah for a reliable 
and rapid method of deternlil~ation of this g ~ ~ o ~ ~ p .  The 
calci~lm acetate method having proved nnsati.;factory, 
ccnsideral;le attention was dcroted :o the silver-0- 
nitrophenolatc method. More encourag in~  results weye 
obtained, thc~ chief complicating fac t t~r  v-hen this pro- 
ccdnrc i? applicil to pnlp5 appearr,tl to he the acidic 
nature of the lignin phenolic hydroxyl yroup, w l ~ i c l ~  
Icads to pro!cngatioil of the reacticn R I I ~  high results. 
Otlicr. more rapid, mcthodc, are in process of examina- 
tion. 

( h )  Fmt.tiortatio.11 urcorrling to molecular weight 
tlisfrihution.-The acid method of 
E:ken-,tarn, \by which a fractionation of rvood carbo- 
hydrates according to molecular ch:lin length may be 
: ~ r l ~ i e r r d ,  liar been further utilized in the study of 
pips and 3. rrgtlans l~olocelluloce. The application of 
the lli(~tilorl :o rt.~idi:cs left after treatment of holo- 
caellulose 13 it11 alkaline solutions of various strengths 
has revealed a marl-ed decrease i n  the degree of 

concurrent with the removal of a 
':31'cl,d ; ,~.o~)ort ion of the vylan Sirnilar rrsnlts are 

oltallled when the alkall treatment is carried out 
under nitrogen. These results appear to indicate the 
presence i n  the carbohydrates fraction of E. regnuns of 
long mised chains containing xylose as ~ r e l l  as g l u c o ~  
units. 

(c)  R700d hyd~.ol~sis.-The limited amount of in- 
forulation n1silable on the brhavior of Austral iar~ 
woods under conditions of acid hydrolysis, has led to 
the initiation of work in this field. Various pre- 
ljnlinar, tasks hart. becn ulidertakcn and are ill pro- 
gress. 

( v )  P u l p  Evaluation Studies.-(a) /~~f tuence  of dis- 
aolvecl sclltc on pulp ancl paper properties.-Further 
investigations carried out under this project have 
shown that  a l a ~ g e  number of pulps are influenced in 
their strength propertics' by the pre,%nce of small 
amounts of salts in the water supply. Two niain line. 
have been f0~1lowed in this investigation. The  first 
has been directed towards methods of overcoming the 
diffcrenres introduced by the varying rriineral content 
of the water supplies a t  the various pulp testing labora- 
tories, the sccond bas been deroictl to attempts to 
ascertain why a conecntration of a few p.p.m. of. a 
*alt in a water supply sllould have such a marked 
influenre on the pulp and paper propertica. I t  has been 
den~olistrated that  the rariations in  the mineral co~~ te i i t  
of various ~ ~ a t e r  supplies are sufficient to introduce 
marked dikferences in  the strength properties of test 
sheets made from matclletl ~aniples  of pulp, but using 
differc~nt water supplies. l'l.lis effect was most marked 
if the ~vater  coiitained diralent  or trivalent metallic 
ions. ,I number of c o n ~ ~ ~ i e r c i a i  pulps (hoth eucalypt 
and long-fibred imported pulps) have becn examined; 
it llas hi cn found that  thc j  are all influenced hy traces 
of salt?. T1ie;e pulys were evaluated in distilled water 
and then in diqtilled water containing known amounts 
of chloritlcs of n~ono-, di-, nmd tri-valent metals. Even 
when the results obtained with mono- and di-valent 
metal saIts did not differ sigllificantly from those 
o1btainc.d with tli,tillcd water, cor~c~ntra t ions  of the tri- 
valent n ~ e t a l  .salt (cerium vhloride) of only 60 p.p.1~1. 
inf1u:nced the sheet propfrties. ,\tternl)ts hare  bern 
made to overcome the diffcrcnrcls due to the variations 
in the rnineral contents of the variouq water snpI,lies by 
adding alurliinium sulphate in suffiriently large 
aniounts to aTRInl> these tlifIerences. Fur ther  work 
will be necessary before any definite statement can be 
made on the u.efulness, or otherwise, of this method. 

Apart from the more immediate I )~ohlew of obtain- 
ing strictly eonq~arahle results between lahoratories 
using different water supplies, i t  is hoped that  further 
knoir~lcdge of thr  inffuence of calts on shect properties 
will throw solrle light on the chemical factors involved 
in tllc formation of a sheet of p3per. 

( 6 )  'l'car tesf in.9 and s f  ock di?~iders.-Studies have 
been parried out with hot11 tllesr inqtr~lments, in order 
to obtain furthc~r data concerning their operatio11 and 
effi:.iency. Considerable interest has been &o1rn over- 
seas in these in~t r~i r r~entq ,  which hare  beell developed 
largely 11:ithin the Division, and enquiries have been 
received regarding their construction and prrforrnance. 
At the present t i n~e ,  two oterwa;: organizations arc. 
contemplating- the pirrchasr of locally n ~ a d c  t r a r  testers. 

(vi)  Corrlification o f  Wood.-During the excaration 
for the Captain Cook Graving D0.k in Sptlney, a tree 
in :I relatively good statc of preservation 13 as uneovcretf 
in a stratum helonging to the Pleistocene period 
(estimated to be 15,000-20,000 years old). The  wood 
from this tree was identified as he lon~ ing  to the blood- 
xvood gronp of cucalypta. This wood hi?s been studied 
in colIahoration with the Geology Departnlent of thtl 
TTnivtlr~it~ of S\ldrler and compared with contemporary 
merrlbers of the blood~!roocl group to ascertain what 
changes have taken place in  the ~vood daring the 
15.000 years ir has becn buried. Chelnical analysis 
failed to qhov- an8 marked cha~tges in the ch~nlical  
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co~nyosit io~l of the Pleistoceile wood, al t l~ough some of ? ~ p  very markedly, and i t  has been made clear that  
the ligrlill and the caiabohydrate liad been modified. I n  a considerable number 0.f replications arc necessary. 
the a!.-ence of ally ~na rked  changes, i t  was difficult to These beams are not as large as tile average size u.e<-l 
say ~ v l ~ e t h e r  the wootl would ha! e ul t in~atelg become in structural work, and it appears advisable that  tests 
coalificd, or converted to solile other form of on a smaller size again shonlci bc carried out to invcsti- 
focsilized ~vood. gate the magnitude of scaic factor. I f  necessary, a few 

4. l ' i ~ n b ~ r  L'lrysics.-(i) Qetlern1.-The continuity large bearns \rill be tested. hlaterial matched witli 
of the work of this Section has been greatly handi- the beams now under test lias been reserved for thr3 

' 

cal)l>ed by the fact that there has been a complete sinall scale tests. 
cliange of staff during the jear .  il certain re-arrange- (v)  7'enzpcrufure and illoislure Content of Aircraft  
n ~ r n t  of norli n-as affected in the early part  of the year Wings.--This work has now been completed and all 
and tllr f u n t l u n ~ c ~ ~ t a l  crecp inrestig:ition~ and strain re110rts. except one, i,sssl~ed .i bulletir~ lias bc~e11 pl-(I- 
rlicasurc~rnent studies, wEiich l ~ a d  previously been paretl for publication by the Australian Council for . 
c a r r i d  out in the Timbcr Mechanics Section, were Aleronautics. The rc,rnaining report 117ill be based on 
transferred to the Sccatio~i. 11 01.1~ carried out i n  Melbourne and Clor~curry to com- 

( i i )  Il'oocl-llTc:fer 1lcluii0ns.-,llthough this work pare tlie infr;~-red reflc.catailcrs of varions a i rcraf t  
has been badly hampered by staff vacancies, a survey finishes. 
of the literature on this subject l ~ a s  been completed ( ~ i )  Electrical Strain Gauges.-Panel shear tests 
during the year. One factor which is of great were carried out on plywood, alzd i t  became a p p a r c ~ i  
in~portance is tlie question of capillary structure on tha: qinallr>r qauqes were needed to form a rosette suffici- 
which a consider:~ble amount of work has been don(. ently ~111:ill to give conL\iqtcat i c , i ~ l t ~ .  Al \\.ire re.istan:,e I 

with softaoods, tout very little with hardwoods. I t  strain gauge :-inch long has bcen developed fur tlli. , 
is fr l t  that  this gap s2ioultl be filled, as interebt in this purpose. Fo r  one inch gauge lengtli a single strand 
projc,ct is mainly in relation to hiirdn oods. The initial of wire has been fou~ ld  sufficiel~tly sel~sit irr  and hr ,~  
planning of the work is nom in progress and equipnlerlt t l i ~  advantage of lack of s e ~ i s i t i r i t ~  to lateral strejq 
is Ocirig obtained. I n  connexion with other wo1.k in fields. 11 ~ ~ o r k - i n g  plan llas I:een prepared for q11al:'ty 
progress in the Division, i t  has become necessary to control in gauge rn:inufact~ire by tlie Section of Mathe- 
know the exact shape of the sorption isothern~als a t  matical Statistics. Some difficulty has becii met when 
high hnnlidities for certain Alustralian hartlwootl>. the resis'nnct nzeasuring ccyuipment is located near a 
Apparatus, generally a in~i lar  to that  u+d by tlie Princes lrlass of metal such as a t e s t i ~ l ~  rnachinc and means of 
Riiborough Forest I'rotlucts Laboratory in England, orercor~iing this are being investigated. 
is now being constrnc'cd. Work has also been planned (vii) Ijielr~ctric Ilen!i~rq.-Tlie existing 400-watt 
and preliminary trials carrictl out on the sorption and equiprncnt has bee11 ~notlified, a new 5-kilowatt unit 
capillary properties of building I)oards of ~vood or planned, and material obtained for its construction. 
othcr rcgdable fibre. This will enable pilot plant tests to  be untlcrtakcn. The ' 

( i i i )  1'7/,7/sicnl Properties of Wood.-Density and n~a i i i  tes's carried out includrd the use of dielectric 
I shrinlcage studies on the wood from coconut logs ltTeru heating for edge-gluing of solid tirnbcr and tlie varia- 

coin~leted.  Although the density increase from the tion of heat disti.ibutio11 in solid tinlbcr dliriilq drying. 
centre to  the outside was very regular, the shriakagt I t  hccanie apparent during the latter tests that  auto- 
proved variable, and apar t  from the incidence 01 matic currcnt and frequency control were desirable. 
collapse near the centre was relatirely low and approxi- Mechanical equipment is a t  present being csonstrnctcd 
iiiatrly equal in the radial and tangen:ial directions. by a Sta 'e  Forest Serrice to carry out pilot plant test? 
Work has also been carried out  on a nunlber of New 011 the gluing of case ends, using selective licatilig so 
Guinea species, and a survey of Australian species ha- that  as little heat as possible is lost in heating the wood. 
becln made n it11 a view to filling in gaps in  the available (viii) Brrtfery S~pclrntors.--,4n officer of thc Section 
information. Work on discs from a number of logs recently visited the larger Bustralian separator and 
of silrrrtop ash is i n  progress. Methods of improving battery manufactnrers. I t  was found that  the supply 
the propertics of wood by means of coinpro?sion haul. p i  ion was very I)atl, especially wit11 regard to local 
been further investigated. The  properties of one species timbers, while even in the case of overseas timbers, sub- 
so treated have been studied. Work so f a r  planned on stitute material was being accepted. I t  was apl?arent 
the effect of ten~perature on tlic propertic,s of nooc! hap that  new timbers noulcl hare  to he found for separator., 
now been completed and all except one of the reports and a survey of possihlc ilus:ralian and New Guinea 
prepared. A bulletin is being prepared for pnb l i ca t i~n  timbers is now being undertaken to  t l ~ i s  end. Soft- 
by the Bustralian Council for Aeronautics. Pre- \roods gentrally prove more suitable for this purpose 
lirninary measurenients ha re  been marlc of the thermal than hard~t-oods, and specinlens of klinki pine f r o n ~  
conductivity of wood using a dynanlic methoJ. The New Guinea are being obtai~zed for inrr.~tigation. Ai, 
mc~tliod is 1101~ being studied with the object of preicnt worlr is ?)ring cnrrietl out on ant:rrc.tic l~eecll 
decreasing variability. I t  has the advantage of speed and Pinus racliafa. T l ~ e  forimer is a Ii:rrdwood, hilt 
and small temperature change, and hence tllerc i.: is being investigated hecause its properties seem qaitr  
little inorernrnt of moistnre during test i n  contrast with sa t i~fac tory  for the purpose and the criterion will 
the static hot plate arid guard ring method wl~ich  thus probably h~ its ability to withstand the softeninq 
appears less suitable for timber. The method adopted infl~lcncc of sulphuric acid. 
i.;, in many mays, more suitable for materials of loxw 5 .  'l'inther Mechnnics.-(i) Gen~ra2.-This Section, 
tllernlal conductivity. Ini t ial  tests h a ~ e  also been in keeping wit11 other Sections of the Divicion, ha.; 
carried out on the physical properties of certain build- sllffcred considerably because of staff difficulties. A t  
inp boards. the hcginning of the year under review the Section wa.q 

(iv) Creep 8furlies.-The ~nanufacture  of equip- ~ i ~ o r k i n p  two sllifts and concentrating mainly on the 
ment for tests on wood sul-,jetted to long-time loading specification testing of aircraft timber. I I o ~ e v e r ,  with 
ill tpnsion and con~pression has continnrd. Thc. air- tllc ceq.;ation of l~ostilities one shift only mas neceqqary 
con(1itioned cabinets, loading gear, and extensmetera and work \vas cornme~lced on pre-war problems, that  had 
for the first t v ~ o  replications are lio~v nearing conl- of nece~sitv been dropped during the war, a11c1 new 
I~let ion and a building to 11onse then1 has been erectell. nrgent prohlcms related to housing. 
One r e a d i l ~ ~  instrulnerlt is also conipletc. Fur ther  ( i i )  nc.sign of Contain~rs.-Work done for thc 
replications of the creep tests on n-ooden beams are in Serrices included the testing of mortar  bomb containers, 
progress. The  arrangement of these tests is such that  design of munition boxes and fittings, and the con- 
the rariahility of mood from tree to tree has show11 struc~tion of twenty collapsible boxes of various designa. 



Comparative tests have been made of mountain ash 
cases used for the tranhport of glass bottles. These 
shoxvcd clearly the wpcriority of the dumpy, cubical 
cascl o ,cr  those of a flalter shape and also t l ~ r  better 
performance to be expected when a case is wired tightly 
rather than loosely. 

(iii) Rlrr?~rlard Tests.-The tabulation of the resu!t, 
of physical and nlechanical tests carried out on rlus- 
tralian species has been completed in draft. Prom this 
a table is in preparation which will list the species in 
order of harrlness so f a r  as this is known. When a 
tollgllness lib: is also available, it is  p ro~osed  t o  under- 
takc. milzol. inrestigations ~ r h e ~ e ~ c r  information is lack- 
ing for i ~ ~ l p o r t a n t  'species. Before the war, standard 
tests had 1)cen carried out on several species which n ere 
reported ouly in part, 01, not a t  all, a t  t l ~ n t  tiinc. This 
work is n o ~ v  being resun~ed and rcports are being yre- 
pared on rrtl tulip oak and jarrah. Becanse of the 
opelli~ig of new forest areas in Victoria to lnillirlg 
operations, certain species will become increasingly 
in~portant .  As little information is available on the 
rnecllanical properties of tllcse species, +tandard tests 
are heing carried out on silvertol, ash (E. sieberiann), 
perhays the most important of {hem. Material from 
one c11rtric.t is being tested, but later other districts will 
be samplcd, including areas in New South Wales a d  
Tasmania if their probable l~rorluclions warraut  il. 
Seleral  fnrther lots of flitches of New Guinea timber. 
were receircd and tested. D r y  material from the coco- 
nut  logs which were tested green last ycar has also beell 
tested. 

(iv) R i l~~ ic t~ l tu ra l  l'reatmenf crrzrl Str~nath.-Work , I 

planned on tlie investigation of the effect of silvi- 
cultural t reati t~cnt  on tlie properties of timber was 
greatly upset by tile war. Some results had ber'n 
obtained in one project where the p rope r t i~s  of 
irllmature trees had bcrn inrestigated. The results are 
now heing analysed; one conclusion seems to be that, 
vc-hile the strength of immature mountain ash is lezs 
than tha t  of timber from niature tree,s, the strengt2~- 
w ~ i g h t  ratio is not much different. Another project, 
which had as its objects the investigation of the effcct 
of rapid growth, the i1etcrmilz:~tion of the propertics 
of thinnings of merchantable size, and the investiga- 
tion of the effect of age on the properties of ~i,ootl laid 
down in the early life of the trec, will a.?etl to be ~:irtn- 
ally restarted. I t  is 11rol)osed to examine the working 
131:rn and to amend and extend i t  in co-operation tvith 
all interested State Forestry Services. 9.7 a pro- 
liminarp to this, the work ~vllich was done is being 
examined and a report ~vi l l  be preparril on the test.. 
on 85 loqs of blackl?,utt which mere received from 
&u?ensland. Other malerial from Q~ieensland (hool), 
loblolly, and cypress pincs) lnct w i t l ~  $arying fates, 
some did not arrive, some ~rliicll mas to be tested green, 
dried out, and some has becm badly attacked hy borers 
during the 11-ar year%. As far  as possihlc, l~owever, the 
nlaterial is now being tested. Tt is intended to  preqq 
on with this work, as i t  will become increasingly 
important with the increase in  acreage of plantatioils. 

(v)  P?~ndn?nental  Si l rd i~s  of Propcrties of Wood.-- 
S~T-ma1 inre~tigations have beell niade on various 
properties of wood and some of tllcr~i are being con- 
til~ued. The effect of moi.ture content 011 the impact 
strength of celery-top pine and sitka spruce was found 
to be similar to that  of other ~pccies ~ r ~ h i c h  have beru 
iurestigatcd. The effect of rate of loading on the com- 
~)ression strengtb of spruce waq stndiecl and the result 
related to figures obtained elsen-h~re. The effect of 
moisture con:c.nt on the strength of mountain ash in 
c o n ~ l r e ~ s i o n  parallel to the grain is being studied. I t  
is ~ v ~ l l  k n c t ~ ~ n  that  many overseas spetsies: ha re  very 
different impact values n ~ h e n  tested in  the radial and 
tangential direc!ions, the tangential value of sitks 
spruce, for example, being aboi~t  50 per cent. higher 
than the radial ~ a l u e .  Using the Izod test the eflect 

of direction of blow has now been investigated for ten 
.\ustralian .ipecics, six of which showed the Samc. cort 
of variaticn as spruce, the greatest lariatior1 heing 
about 60 per cent. i n  the case of King William pine. 
Two species showed no variation anrl two gavci the 
tangential value about 10 per cent. less than the radial. 
'i'his investigation mill be contil~ued and an  attempt 
~ n a d c  to explain the test results i n  terms of the wood 
structure. 

( ~ i )  Incestiyation of Tests.-Further work has been 
ca1.1*1~(1 out on tlie shape of tllc. ipecimen in the b o d  
tc.;?, tiic~ cdfect of pendulum vclloc.ity and the effect of 
tile I)r("encc of brittle heart have also been investigated. 
The investigation is being ~xtended to  the effect of size 
of specimen in  the tougl.iness test, W l ~ r n  bearns arc. 
~rsed ~ ~ l l i r l i  differ i n  shape from the square specimen 
of the standard bmding te;t, ( 'form factors" have to 
bfl used to correct thc moduli of rupturr .  These factor. 
are well establislied for overseas species but have not 
b~t.11 cllecked on L2ustralian species, sonie work is there- 
fore being unde~takell  to inrebtigate the effect of varia- 
t;on of lfoth size ant1 shape in beams. 

( r i i )  Aircru ff l ' imb~rs.-The urgency of this pro- 
ject has passed away, but the testing of tlle species 
l~lalrncd has been continued and is non almost corn- 
plete. The  reporting of tlie work mill be continued 
and repork on hoop pine, mou~l t :~ in  alld alpine ash, 
northern silver ash, Queensland kauri, white birch, 
an(1 Queeilslalld maple are i n  various stages of pre- 
paration. 

(viii) Specificntion. 1'est.ing.-The routine specifi- 
cation testing of aircraft timber was finished earIy in  
t l ~ c  ycar, thus bringing to a close this iinportant par t  
of the 1)ivision's war-time work. A report dealing 
in detail with this work is beinS prepared. 

(ix) Long 75ime Loczdir~g.-(rs) Con~~ertors.-Early 
in the year the remainder of the preliminary testa 
\?ere dismantled to nlakc way for the main series. 
This consists of 300 separate tests, three species, 
pr~llo\\~ stringybark, mountain ash, and Douglas fir, 
heiiig included. Various end treatments, end distances, 
and member i;ixes are used and both split rings ant1 
sllcar plates are being t ~ s t e d .  The  loads vary from one 
llalf to twice the nonlillal design load, and a com- 
~ ) rms ion  spring is used so that  tlle load docs llot fluc- 
tuate greatly even when the joint movcJs apprclciably. 
A\ bent 40 specimens, mostly mountain ash, have failed. 
This lyas the first species put under load, but so fnr 
there is no significant trend discernible in  the results. 

( 7 ) )  Colu mns.-Two Douglas fir model columns, 
2 in. by 11 in. by 45 in. long Ilavc bren standing under 
loads of 3,000 lb. and 2,500 lb. for 21 months and 
14 months respectively. The  central deflection of the 
former is almost 1 in. and of the. latter allnost $ in. 
These tests were set up  as a preliminary to plan;~ing 
a larger experiment with similar equipment, but using 
variouc: sl)ecirq, lengths, eccentricities, and loads. 
Some tests have becn rr~adc on the knife edges through 
which the load mill be applied and a satisfactory 
technique developed. Equiprriellt s~rfficient to set up 
100 tests has been ordered. 

(x) F1oorirzg.-Considerable progress has been made 
the investigation of the strength and tieflection 

of floors. A flat-ended loading tool has bcrll developed 
which has a diameter of 0.8 in. with an  edge round(~d 
to a radius of 1/32 in. as i t  is considered that high 
load3 n ~ a y  be applied to sniall arras on domestic floors. 
This tool was suggested by the Director of the Com- 
~~ionrrea l th  Exper in~enta l  Building Station, with whom 
close contact has been maintained regarding these tests. 
T h e n  a floor is under test, deflection contollrs i n  two 
ail-ections, and the ind~n ta t ion  made by the loading 
tool are measured as  ~r-ell as the applied load. 

Tests have been carried out on jarrah, mountain 
ash, and racliata pine tongued and groox-ed flooring. 
,Tarrah and mountain ash elltl-matched ha re  also k e n  



tested. On the average the strength of and-~uatohed 
jarrah was less than half the strength of jarrah tongued 
and grooved flooring but i t  would, however, just satisfy 
the propo'sed specification of the Experimental Build- 
ing Station. I'ly~oood floors, #-in. thick, with nogg- 
ings a t  18 and 36 in. centres, and without noggingq 
have also been tested. Wl~errver  i t  appears that  a 
substantial saving would result from the use of thinner 
material than that  now standard, the experiment will 
be extended to investigate it. This has already been 
done with jarrah and mountain ash where 9/16-in. 
thick material has been tested. The  investigation is 
being continued. 

(xi) Fihre Building Boards.-It was decided to 
make a comprehensive investigation of the properties 
of the two boards, caneite and masonitr. Tile plants 
liare been visited and, from information supplied by 
t h e  managements, the variabilities of the products hare  
been investigated and an estimate made of tlie qu:lntity 
of material required for test. d working plan is being 
prepared. 

( s i i )  Building U7iits.-A number of wall sectionb 
have been tested in  co-operation with Building 
Materials Research. One type consisted of pressed 
steel studs wit11 stccl sheeting, and another of a hard- 
wood grid n-it11 face sheets of plywood or asbestos 
cement. This co-operation will he continued. Some 
teits u7ere made on a ccrtain type of nail joint for the 
C'o~r~rrionwealtl~ Experimental Uuiltlillg Station to 
dcterminc tlie redurtion i n  stiffness on drying due to  
the timher cllccking around the nails. 

6. Timber Seasoning.-(i) TmQe Coniact and 
Extension Work.--No doubt accelerated by the demand 
for stocks of scasoncd flooring, lining, riiould;n~s, ant1 
general joinery and furniture timbers for post-war 
bniltling and rehabilitation requirements i n  Australia, 
numerous inquiries were receirrd for as~istance in t 1 1 ~  
planning and\ integration ?f air- and kiln-seasoning 
plants throughout the Common~.vealth; in this con- 
nexion, officers of the Sertioil visited Queenslaild, New 
South Wa!c,., Tasmaiiia, a i d  Soilti1 i\ustralia lo pro- 
\ ide appropriate advice. The  iniportanee of main- 
taining gc.neral extension work of this nature mas 
rlrarly shown in  an  examination of some 1 2  kill1 
installations, comprising 50 timber seasoning kilns. 
I t  was found that from 15 per cent. to 20 per cent. 
of the output of individual plants was being lost fro111 
lack of an  appreciation of proper kiln seasoning 
techaiclue; in thc agqrcgate, this loss was equivalent 
to 5,000,000 super feet of seasoned t i n ~ b r r  per annuni- 
enough to supply tlie seasoned timber requirementu 
for the construction of a n  additional 2.000 llomes 
annually. 

Additional work af a major nature carried out at  
the ~ r q i ~ e s t  of trade contacts, included ( a )  an esaniina- 
tion of tlle seasolzing tec>hnique uscd a t  a plywood 
plant, and the preparation of detailed reconlmenda- 
tions for modification and inlprovement; ( b )  an  
examination of the artific3ial drying of the seed cones 
of cunif(~r.~, and the prepal.atioii of ap1,ropriatc design 
data to cover the construction of a suitable drier, (c) 
the testing of an  aircraft-fucclage porta1)lc conditionilig 
chamber, and thc preparation of rrconln~cndatiolis 
covering nlodifications necessary to the existiny design 
to gire satiafactorp performalzce, (d) tlie preparation 
of designs for a new type of large scale sarrdust 
incinerator for sa~vmill waste dicposal, ( e )  the pre- 
paration of a comprc21cn.ire layol~t  plan to cover the 
setting up of a sa~\-\-mill and aq~ociated caw factory 
to handle from 40,000 to .50,000 super feet of pawn 
timbrr per week. A considerable numljer of minor 
miscrllanrous inquiries to ansn-er some of which qome 
minor esperinlent?l ~vorlr was necessary, ve re  rcceived 
during the year. The practical training of plant 
ptxr~~nn(11 from indt~strg,  iii the principles of proper 
sraqonine: trchniqu+, mas ron t inu~d  at the lahoratorp. 

(ii) Kilrb L)ryirbg.--Work on the developnlent of 
commercial kiln-drying schedules for brush box and 
satinay mas commenced, and schedules for celery-top 
pinc and mountain ash were dctermined. The planning 
of work on a nuniher of timbers previously regarded 
as only of secondary importance, but which now arr  
being increasingly milled a i  general utility timbers, has 
been coinpleted and some of the material has been 
received. Preliminary work to determine drying 
methods for veneers from some of the rno1.e refractory 
hardwoods (such as mountain ash and alpine ash) 
which are now being commercially peeled, but for 
tiillicll no h ~ i l y  satisfaciory mv~l~o t l  uf kiln drying has 
been developed, was commencc,d. The critical factorb 
affecting the drying of these Iiardwood species appear 
to be ( c r )  the extent of peeling c r a c h  (as distinct fro111 
clrying cracks) formed during conversion, (b)  the 
extent of certain changes in  the physical properties 
of the veneer ~vhich  may O C C U ~  during peeling, and 
(c)  the degree of collal).se ~ i ~ h i c h  develops during 
drying. 

(iii) ICilr~ Design and Aeroclynam.ics.--The demand 
for plans to cover the constraccion of kiln installations, 
drying rooms, c~ndi t ioning rooms ai~tl  cabinets, and 
veneer and ply\\-ood driers, remainctl fair ly heavy 
throughout the year ;  some 3.50 drawings \irere issurtl 
on r t ~ l u ~ s t .  Blotlifieation v:ts made to the earliel* 
design of the cross-shaft kiln, enabling inore rilpid and 
econornic construction without impairing perfor~nancr.  
Complete performance trsts were carried out a t  the 
reil~i(lqt of-the apl~rolx ia te  trade interests on a con- 
siderable number of commercial kilns; where IzeceFsarp, 
recommendations to corer the elimination of fa11lt.s 
o l )~c~ . r cd  n r r e  made. Thir  type of service, of great 
irr~portance to. industry, is not as yet available from 
conimercial POI I~CCS.  Plans to cover the conl-ersion of 
outmorled and inc~fficient srasoning kilns to more satis- 
factory types were also prepared, and advice was give11 
on methods of ov~rcomiag difficillties in handling in  an 
area of ground of extrelnely Inn- h e a ~ , i ~ l ~  capacity in  
whirl1 excessive subsidence of kiln foundations occurred. 
Closr co-operation is maintained rritll the timher 
inclii~try in this field. i\r~tple evirlence of the neceqsity 
for keeping an  interest in kiln constructional and 
operational standards is contin~iously being obtained. 

[iv) 7'11~ l lcr~rlopvzcnt  of Bzri7t1irc7 illaterin7s front 
Wood Products and other Organic Svbsfances.-Work 
C ! P S ~ ~ I I P ~  to tw t  the suitability of combinations of lon- 
priced, or freely available organic nlaterials, with 
binders or cements to form building materials, mas 
con t in~~ed  thro~ighout the year. Typical organic 
matcrialc: consitlcrctl ~ r o r t h y  of consideration in  this 
regard include sawdust, ~voodwool, flax tow, straw, 
wood chips, &c., and possible cements or binders include 
Portland cemc,nt, magnrs i t~ ,  gypsilrrl, bitnminons pre- 
parations, synthetic resins, &c. d considerable amount 
of n-ork hai: now been completpd on sawdust and 
cement, both these materials l)e:nq chosen initially 
Gecauce of the normal ready availability and cheapness 
of the materials; to date Portland cement ha.? been 
uscd as the binder, both wit11 ant1 nlthont sand as a 
fine aggregate. Variables which have been investi- 
gated include ( a )  the effect of sar~dust  species (the 
sawduqts of seven species, compri.ine ~llountain a.11, 
radiata pine, satinay, hoop pine, brush box, Queens- 
land maple, and silky oak, hare  now been studied), ( b )  
the c.ffect of particle size, ( c )  the effect of sawdust- 
celllent ratio, (d )  the effect of accelerating and neu- 
tralizing agrnts. Part icular  factors being inre~t iga t rd  
are cornl)resciae strength, wear resistnncc, workal~ilitp. 
surface finicllinq, hardness, and othtlr physical proper- 
tie9 (drnsitp, shrinlrage, &.). Test floor slnlw. of a 
ranye of mixrs from 1 : 1 : 1 (cement : caned : san,dnqt, by 
1-oliirne~ to 1 : 0 :  3 and 1 : 1 : 3 i n  which both softwood - .. 

and 11a;d~ood sa~vdi~qts i n  two grades ve re  t~med, TTerp 
lair1 o\-rl. an ~ g g r r g a t e  area of 133 .tc(nare !-arsls. 



Experimental w ~ r k  was also commenced on wood- 
c\oo!--ce~nent building boards, and nuinerous boards 
were manufactured for test purposes. Xethods of 
accelerated setting and drying arc being investigated, 
uud t l ~ e  value of ceriient dispersing agents is to be 
examined. A number of comn~ercial pre-fabricated 
building and wall sections were tested, in collaboration 
with lkle Tirnber AIechanics Section, on behalf of 
houbing authorities. Principal tests include (a) water 
absorption, (6)  shrinkage, ( c )  equilibrium moisture 
content condition, ( d )  water permeability, (e)  modu- 
lus of rupture, and ( f )  inlpact strength. 

At the request of fibrous plasterboard manufac- 
turers, laborntory work to determine suitable drying 
contlitions for this product was completed. The major 
object of this work is to provide designs for a drier 
so that plant output will not be limited by the fre- 
quently poor and uncontrollable drying conditions 
prevailing under present methods of air-drying. 11s a 
result of thih work a conlmercial drier is in  course of 
erection. 

(v) Xaww~ill Studies.-In co-operation with the 
CJueensland Sub-Department of Forestry, and the 
Qucenslalid Tiinber Stabilization Eoard, a compre- 
hcllsive mill study was l~lade of four typical saw- 
milb in the cypress pine areas of Queenqland. A close 
examination was nladc of conversion methods, mill 
production, the general mill design, and equipnlent 
used, and a time study of the log yard and productio~i 
bench operations n as made. The first report on the 
study has been completed, and a detailed appreciation 
of t l ~ e  mill performance obtained. Amongst other 
data, the relation between girth class, mill percentage 
recovery, mill output per hour, log valuc and rulanu- 
facturing margin, relative proportions of sizes sawn, 
frequency of lengths, extent of log degrade, and the 
extent of lost or wasted tinie and cau..eh, \\ere obtained. 
Bt the request of, and i n  co-operation with, the Vic- 
torian Sawmillers' Association, a mill study to deter- 
mine the relation betxzecii class of sawing and mill 
p~edilc.tion and recovery, has been conlnlenced on eight 
rnills sawing "ash" type eucalypts. One subject of 
this study is to obtain basic informatic111 so that serious 
aiiornalies in  the wholesale and retail price structure 
wliicli at present operate to the detriment of home 
construction, can be equitably adjusted. 

( r ~ i )  Niscellaneous deasorzing Investigations.-(a) 
Prefnhricntion for bus ronr.truction.-Difliculties being 

. experienced fro111 dilneiisioizal changes in pre-asse:71l)led 
sec*tions of bus bodies, which resulted in  distortioll 
in tlie bus body frainework assembly, were investigated. 
I t  was found that the trouble expericnced was due 
to poor nioiiture content control, first by the use of 
incorrectly seasoned tiniber, and secondly because the 
sub-assemblies wcXl-e fitted \\itl.lout adequate condition- 
ing after gluing. 

( b )  Equilibri~irn ?nulstu.re confent.-Relatively 
little information is aIailable on the equilibrium 
moisture coiltent attained by many Australian timbers 
~xlllen exposed to specific conditions of ten~perat~lrc 
and humidity, and virtually no information is held 
on the effcct of thickness, grain direction, or initial 
drying conditions, on the rate of change of E.1I.C. 
wllelz exposed to varying conditions of temperature 
and humidity. Work planned to obtain information 
on t h e  poi~lis was comkenced using six species namely 
jarrah, r;idiata pine, ~noluntain ash, h001;  pin^, silky 
oak, and Queensland nlaple, with a range of thiclmesses 
of 4, 3, 2,  1, and 2 inchcs. 

( c )  Checking it& lntniilccted spruce spars.-In the 
facto1.y-faF,rication of lanlinated aircraft spars, con- 
siderahl(3 tronble had been experienced from the 
develop~i~ent of pronounced ehecking aizd splitting 
adjacent to and along the glue lines. K o r ~ ~ i a l  pro- 
tective coatings and proprietary sealers did not appear 
to be of vall~e in reducing degrade. I t  was fount1 

that the use of excessively dry laminations (i.e. a t  a 
moisture content of 5 to 6 per cent.) m-as the main 
c2ause of' the tiouble experienced, t l ~ e  effect bcing to 
throw the fabricated spars into a pronounced tenslon- 
stressed condition along the glue lines when normal 
E.U.C. conditions, at  about 12  per cent., mere reached. 
(6) fnsulutio~z.-Eates of heat loss from special 

incubating cabiiiets maintained at  internal tempera- 
tures of 100°F. and IC;U°F. respectively, mere 
tletermined. 

( b i i )  Cursrespondence Courses in Timber Season- 
ing.-Active interest in the correspondence courses con- 
ducted by the Division was shown throughout the year. 
An adrlitiolzal 35 students were enrolled. 

7. l ' i tnber I'reservafion.-(i) Qeneru1.-This Section, 
depleteti of staff dur i~lg the war, has not yet been 
yestored to nornial level and has faced a difficult year 
with insufficient trained staff to deal adequately with 
tke heavy programme of work which had, of necessity, 
been undcrtakcsn to meet the urgent demands of in- 
dustry, and of Uorer~lrnent tirilbcr-using clu~~artnients. 
I11 addition to new lines of invcstigatlon largely of 
a fundamental type, many old projects of a long-term 
nature, interrupted by the war llare rc.cluired immediate 
attention to avoid loss of valuable data. Close con- 
tact with t h ~  Services was ~naintained during the 
first half of the year and officers of the Section acted 
in an adrisory capacity on interservice committees 
dealing with the preservation of tirnber and organic 
materials in service equipment and with the under- 
nater protection of wooden craft and harbour instal- 
latioils. Otllcr \I-ork of similar origin involved tlie 
preparation of data on the inspection, maintellance, and 
repair of wooden ship hulls, the investigation of mould 
iesistance of packaging materials, and the delivery of 
lectules oii tr~picl11-oofing to sri ri-e personnel. Techni- 
cal assistallce rendered during the war on problems of 
marine borer attack has resulted in  a request that 
this nrork be considered of national importance and 
continued as a peace-time project. 

Contart with industry has beell renelr-ed on a wide 
uc;~lc and techlzical assistance givcn on many aspccts 
of wood preservation. The volume of inquiries relating 
to prublctr~s of Lyctus borer attack prompted the call- 
ing of coiifcrences in Syclncy and Xelbourne brtween 
officers of the Quecnsland, New South Wales, Vic- 
tcrian, and New Guinea Forest Services. 

( i i)  J'itld 7'csts.-Lcng terra Erld and service tests 
to evaluate the efficiency of various preservatives and 
metliocls of application and to compare the relative 
dura!>ility of untrcaietl timbers still occupy the status 
of a major project. Since the inception of these 
tests in 1929, approximately 12,000 test pieces, 
variously treated and individually numbcred, have been 
installed i n  all States except the Nortlierii Territory 
as posts, polrs, rail and tram sleepers, and as small 
specimens. 3lany of these field teats are still current 
and their detailed inspection, which of necessity was 
neglected during the war, has entailed corrsidcrable 
nw!r dilrllig the prcbent year. As Inany of these tests 
have reached the stage where the final result is 
al3.13areiit or can be allticipatccl u'ith re:~sonable cer- . 
taii~ty, they now provide a reliable guide to the per- 
formnn:c of wood pre:ervalives in llustralia and their 
basic importanro c a ~ ~ n o t  be over-estimated. Extension 
of thcse tests has been plai1nc.d and details of a co- 
operative service test of rail sieepclrs in  TPcstern Bus- 
tralia is now being completed with tlie Western Aus- 
tralian F o r ~ s t .  Ih>partm~r.t .  Collection of material 
is also proceeding for field tebts designed to compare 
the natnral durability of a nunrber of eucalypt tinlbers 
against d ~ c n y  and termite attack. 

(iii) The Preservative il'renlnzewt of Rail Sleepers. 
--Crilrin,~ the year this investigation has developed 
rap i t l !~  to a major proicrt, as the lnrge-scale use 
of lower durability ellcalypts is becoming increasingly 
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necessary and must reach even greater proportions (iv) Lyctus Investigations.-The two conferences a t  
if u~~if ica t ion  of gauge is proceeded with. The  investi- T\ hich the subject l17as discussed \ \ i th  the State Forest 
gatioil has heen gircn urgelit status as the (local supply Services resulted i n  t l ~ e  Sectioll ullclertakillg to assist 
of naturally durable sleeper timbers is  already'far  the States i n  t l ~ c  more basic problems relating to  
below the reyuirenients for normal maintenance. Un- the treatment of the Lyctus-susceptible non-rllcalypt 
fortunately, satiifactory preservatire treatment of timber-. I l~res t iga t io~ls  11ow current i l ~ c l l ~ ~ e  a re- 
eucalypt truenood is a difficnlt problern ah tlle t i r ~ ~ b e r  exanlinatioll of the nlethods of treatment of green 
is extreil~ely refractory to 11orlna1 pressure penetration veneer, tests to determille wliether Lyctus in 
while difhlsion treatments so f a r  tested hare  not prored plynrood can be prel cntrd by addition of toxic chemi- 
generally satisfactory. During the year the inrestiga- cals to the glue, alld tests to compare the diffusion 
tion has been developed along three main lines:- rates of boric acid and sodium fluoride ill the radial 

anrl tangential grain directions for a rallge of timbers. ('1 S1utisticaz to "lerrnhe the P ~ ~ ~ ~ ~ ~ P ~ ~  r o r l i  lies ilbo been eonlillenced to  determine the sus- 
causes service failure flusfroirs ceptibility of New Guinea timbers to  Lyetur attack. 
ulid the i f l e c t  of clilliatic u?id s e ~ u i ~ e  co7iditions on F~~~~~ tile illvestidations conllected I\,ith the pre- type and rule of failure.-The Victorian survey which rention of Lyctus attaclr in veneer. and plywood it is has been com~leted  a of G7 localities hoped to intro(iucc a sinlpler procers tllall the Origillal tile suburban and country systems rel 'reie~ltative of 

metllod (lerelopcd earlier by tile Division lvilieh is of the State' The have prored of l ~ ( > \ i  i n  ronlnrercial ual. .la extellsiT~e biological testing great l a lue  and. have demonstrated the importance of of tlie treated n~a te r i a l  is  necesary, the b ~ e r d i n g  and niechanical failure due to splitting, "spike ]rill ", rai l  
hanilling of 20,000 iAyctus beetles is part of cut, and surface breakdo~vn. I t  is now clearly apparent 

that  the problcnz of preservative treatment is conipli- 
the n ork. 

cated by tllc dual necessity of retarding ulecllanical (r) General Szcrvey TVork.-In addition to the pre- 
viously mentioned survey dealing with causes of failure 

failure as well as conferring lasting protection against of rail sleepers, tm-o other survcys l ~ a r e  beer1 corrr- 
decay. menced-one with the object of assessing the cxte~it  

(b) Fundamental factors affecting pressure pene- all(] ecollolrlic importance of nlarine borer attack ill 
tration of prcseroaliues.--As normal il~etliods for the ~ I u s t r a l i a ~ l  u aters and the second dealing with the 
pressure treatment of timbers do not give satisfactory causes of service f a i l~ l r e  of pole cross-arms in \arious 
penetration of eucalypt truewood, il~vestigations were States: I n  connexiorl wit11 marine borer attack in 
conlrlienced to study the factors affecting pressure pene- 11arl)our i~istallations, q~~es t io i~na i r c s  have been for- 
tration of fluids into wood. Preliminary tests to deter- warded to apl)roxii~iately 35 Australian ports and per- 
mine the efiec*t of pressure, temperature, viscosity, and sonal contacts made nit11 harbour engineers in four 
polarity of preservative, early e~tablisllcd the State.. ' I ' l l~  cross-arm survey is being contlucted a t  
important result that  a t  pressures i n  the vicinity of the reqnest and with the co-operation of the Post- 
1,000 Ib./sq. inch satisfactory penetration could be master-General's Department with the object of deter- 
obtailletl i n  niaily eucalypt timbers untrcatable by niining the principal types of fnilllrc for eacll species 

sc21edules used abroad. The employment of and the most suitable preservative treatnient,~. 
high-pressure penetration is apparently a new develop- (vi)  Timber  Ptrlho1ogy.-Investigations which were 
lliellt an(], if apl,lirable in  col~imercinl practice, may discontinued during the war years have now been re- 
prove of coasitlcl.able importance in  Australian wood started. The collection of standard c ~ ~ l t u r e s  of lqrood- 
preservation. TlT21ile investigation of basic factors destroying fungi has been expanded and a series of 
affectillg I,cnetrL;ticn is beillg cullt~nued with the object i11restig:ttions comnienced wit11 tlie object of determin- 
of reducing the pressures necessary, a pilot plant has ing corllparative natural  durability to  decay of Am- 
been erected to determine the practicability of high tralian comnlercial timbers by accelerated laboratory 
pressure treatxilent for of rail sleeprrs. tc'sts. ~ 1 s  a preliminary, various nlctllods of accc~lrrated 
Reconnais,qance tests have been lnade of 31 eucalypt t ls t  are being investigated to clevelop a stanclard tech- 
and sixteen non-eucalyllt species a t  pressures of 200 nlqnc. In addition, the method in  which the test wood 
and 1,000 Ib./sq. i l~ch.  block is embedded in moist .oil, sterilized, and inocu- 

lated is  being investigated to determine the effect of 
( c )  Factors affecting the rate and depth of penetra- soil type and soil moisture contcnt on rate of decay. 

tion of touter-soluble preservatives into green rlilnber Soils llart. been collected from ten widely separated 
by diffz~sion.--The object of this work is to clevelop localities i n  Victoria representing a variety of 
the best diffusion treatment as an  alternative types and a comprehensire series of tests 
to p r c ~ ~ r ~  111~tli0da. O~v ing  to lack of information (vii) TTroac7 l'ipe.-Aln inspection mas made of ap- 
on tllc factors affecting the diffusion of cheniicals into ~;roxinrately 40 ~llilcs of 24-in and 30-in. diameter karri 
grccll tilliher, the in1 estigation has SO f a r  been con- moodstarc. pipe a hich is par t  of the 111aia coilduit on the 
fined larp,ely to a theoretical study rather than  to the Tt7estcrn Australian goldfield's water supply brtrveen 
develol,nlelzt of practical schedules. The  method BTundaring and Kalgoorlie. The object of this in- 
describecl i n  the previous annual summary is a con- slwction was to advise on a suitable protective coating 
siclcpable ad~-ance on preripus teclliliqllfs and has been for  rhis pipe ~vhic2i is exposed above ground to sevcre 
u.ed to study the effects of tenlpcl,alure, solution con- inland climatic conditions and is  beginning to  
centration, type of chfmical, hydrogen ion concclltra- deteriorate. Following the inspection, work is now 
tion, kc., 011 rate of diffusion into grccll eucalypt true- proceeding on the development of suitable coatings. 
wood, From the results obtained a mathema tical 8. T7~neer and Gl7~ing.-(i) General.-With the 
theory has lsc~ll developed to characterize diffusion transition from war t o  peace emphasis has been re- 
into green timber. This work has also been applied moved from problclns of a strictly n~i l i ta ry  nature, and 
and rxtPllded to a n  examination of the boric acid transferred to those of reconstruction, in addition pro- 
diffUhioll lJrocess for the treatment of timber against jects of a. more fundamental, or long-range cllaracter 
the Lyctus borer. I n  this case the object of the work are nolv receiving some attention. The worlr of the  
is to a mathematical basis for the calculation Section has included close contacts with industry. and 
of treatment ~~hpr l ,? lcs  tvl~ich are a t  present being State departmen+s and hay  taken the forln o f :  ( ( I )  
develope(j by the Ncw Soutli Wales and Qucensland anmer ing  requests for  information and providing a 
Forest Ser \~icfs  hy the laborious mfthod of pilot pla1lt pclieral r~nsu l t a t ive  service, (b )  carrying out routine 
treatmelit of each timber specie.? followed by detailed tests, (c) providiag laboratory and staff facilities for 
chemical analysis of the treated timber. the solution of immediate proble~ns in illdustrial 
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practice, (d )  dissen~iriating information through the (v)  Face-Checlcing of Plywood.--Plywood panels 
pi~blications of the Division or i n  special reports, (e)  were niade up, under a wide range of conditions, for 
deli7 cl.ilig lectures ancl pa; ticipatij~; ill ex1i;Litiorls of exposure t o  the weather in order t o  determine the 
tilcrk, and ( f )  visiting producing plants. C l o ~ e  con- efiect of the various factors in manufactule upon the 
tact has hpen nlaintained also wi!h the Australian degree of faer-checlring. This project is continuicg. 
Standards ,issociation. The relative eflect of different proprietary paint coat- 

( i i )  veneer ~ ' ~ ~ d ~ ~ ~ t i ~ ~ . - ~ h ~  acute shortage of ings in anxesting checkirlg 11 as also examined. Sbn#c 
,vood ill nustral ia has llecessitated the olli of r r l~cr ' in~ents  were carried out on plastic overlays for 
cxperimerlts on several species formerly conhideled ull. l ) l~\vood.  P u l p  sheets fillecl with lignin were ~ r c s s e d  

sl,,t:illl(: for ltllc,c,r, including ,iol,le eacalyl, *, Tritll a on to the pljwood face a t  elevated tcnlpcratures, a d  
\-iew to deternlivlillg what conditions, if any, aIt11ougl.1 the process had s e ~ e r a l  disadvan:ages, there 
tlley be utilized. rile folloTT,ing species TT,ero \\-we in(1icaticns that  most of these could be eliminated 
Ijeeled during tile Sear: coac~lTvocd, lrarr., lllannlt 113' using the lignin ill conjunction with a srl~all amount 
ilarrom-~ea.i.ed I,e1' l,cflU iUt, so,I tllcrll bllle gum, .jari.a;l, oi phenolic rebin. Tlie propertics of the lan~il iate were 
shiliing gurn, llool) !)ine, black bean, garawa, slIrertop foulld to be tiepelldcnt upon the ligllin contellt of the 

ash, and ali)illr absh. Sollle o f  thrJie peeled overlay sheet, the moisture content of the base panel, 
half- or  quarter-rotary fo r  special invcstiga:ions, and the laminating conditions. Incidental meascle- 

all cases, parallel investigations were carried out m e n t s o f  tlic decrease in  thickness of ~ a n e l s  d u r i r g  
to dPtell12inc tile best hilll-clryi,lg con~i t ic l l l s  for pressing suggclsted a critical :cmporature range in 11te 
{eneers. Of particular i n t c r~s t ,  perliaps, have bchelz the plasticity of wood, according to the lnelting range of 

pronLising rc'salts obtained in experiments on the pro- !bin- 
dlicatic ,1 of ,,lvwood jftrrah from Western Australia ( ~ 1 )  1'e"tillg lvethocls.--fhveral experinlents Were 
ant] gai.awa (LLnisoptera po/yandm) froln New Gulllea. "r?iied out with the object of improving existing 

~llr~;lods of testing veneers ~.lues, or plyiiood, or of (iii) ({ luing II~ t~esliyatio7is.-The gluing c11aret.- dereloping new methods. ' a 'hcy included : (a) u teriitiv, of a ilunlber of species \rere investigated using, inethoci of evaluating quantitatively the " tightne3~- " 
in the inain, typical repre-entatives of the ~rri i ici l~al  of \,elleer dderrrlirlation of rnech:dni(,a.! 
types of adhesiws in inductrial use, such as casein, and properties, ( b )  an inrc,s,igation of :he eff.ect of thick- 
t11~  nr(>a-foraialdillj-de a11d phenol-fomialdeliy~1~~ ~ r r i n i .  

lie_, species, tho geol,litry of glue shear test speci- 
l 'hc cxperinimts a-PI-e extended to  materials o t l ~ r r  thmi llle,,s Llpo 1l faili,ig lcl;d, (c, a ilrethud of ~voo(1 inrludil~g scbcs'os-cement, hIaconite, metals, an(! strcllgth of gllied lap juil,:s, ( d )  experirne,ltE 
e r a i s .  Soinp of this work ivaz in eonnoxion with dtSigl,Pd to tile subjective in eslinlnting 
P ~ ~ - ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~  for purl'oses' Of perellatage Trood f;,iillre terred specimells (in eo- 
rar icui  gluing factors upon the strpngth anil other operation with the Wood s.ructlirr ( r , )  r t i  of l i e  glued joint were also eraaiiiied. The detPrnliilation of tl,e cffept of irltir-log T7ariations in 
factors iniectigated inrluded: conditioning tiroe (fc.i linrri, and of llle distancr frlrlll the of tile lea, the cold-setting urea-formaldeliyde ac1iiesive.s) alld upoll glue shear strellg.h, a view to using this faillts in glue-rniuing, a-.c il~bly cond;tions, tlie prciei1c.r species as the standartl rnatrrial for testing adhesives, 
of chalk in the glue line, the working life and closed 
as~ernbJy times a t  ~ a r i o u s  temperatures, the presencc ( vii) Ivl l~roved il.'oetl 1 tr r ~ ~ s ~ i g c n f  ions.-The gluing 
of InccllIer 011 tile gluing the addifion of of i l i l~rO'ed T7ood has a lnajor projrct durirlg the 

alld unsatisfactory gllling su,.faces (for a air- war (in co-operation with the Division of I i~dnst r ia l  
craft cement). kheniistry) and, as a r c ~ ~ u l '  of extenL3i~le tests srxriouc 

cool-sclting resin adhesi\~t.s of t l ~ e  cast phenolic tgpe 
( i r )  ~ ) t J ~ * c l o r ) m ~ ~ t  and Testing o f  Adhesives.-Soya- gas? been developed for imlirored rood, yego- hean flour and peanut flour ne re  examined as adhesives bonilec! high-density plyn~ood, and liillrinated plastic?. 

for usc ill tl-lo nianufac2ure of lrarri plg~vood. Reason- 
ably s8tii.fac.tory results \\ere obtailletl, blLt (]i3tillct il 10~~1119 manufactured methglolurca resin has he?n 
imy,rovelTlent ill the of the bo,llds took impregnated illto va~iol l s  A~lstral ian timbers and the 
c~rel l  these floul-s mere blended with lac:ic caseill. r'slllts indicate that  most Australian timbers, especially 
I<xperilllellts are ili progrLss to determillr: tIIr h"]"l" (jods, are not easily t r e ~ t e d  with meahylolu.ea 
as wood acjhesivfs of ( a )  lignin and (1,) Au~tralial1- resill. Z'enetratioll to any significant depth in t h o  
Produced potato flolll.. Ligllirl, Tvhicll is a by-product tr"~"00d is very difficult and even when good penetra- 

tIlc pNlp and paper industry, is being te.tcd a<  tion is obtained the resultant incrcace in h a r d ~ i e ~ s  is - 
rxtelldel- of syatllptic resin adllrsives. Pota to  flour usllally m a l l .  Mrthylolurea resin appears to be more 
is a recognized ood adhesive overseas, but its l l ~ p  p'0~1'sillg as an  impregnant for decorative veneer over- 
has llot Lren ill Australia, to the ]ark of l a p ,  I)"t inferior to tllc? phenol formald~~llydc resin? 
a suitable source of supply. H o ~ v e ~ c r ,  a plant ha3 this Purpose. 
recently been establiqhed :inti there are indications that  Among other factors, the effect of pressing tempera- 
lavoi~altle results fronz tllcqe experiments rnay O ~ P ~ I  a ture on the lrlecl~allical ant3 physical p~,opei.tics of  hi$^- 
ma~ ,k r t  for the product in this and adjacent countriei. dcllsity Tcgo-bonded plp~iood has also bern investigatc.d 
111 an  iuvestigation of the relative tlurabilitp of casein, s ~ d ,  in general, niecha~lical strellgth appears to inrreasc? 
and  old-setting a i d  hot-sctting urea-fornizldehyde gliie wit11 pressing temperatures u p  to  320' F. 
lines, paile1' "posed to three contrasted of (viii) fi~sri~~~anaous-Suille of tllo more ilrlportnn+ 
Australian climate for a period of one year. I t  was llliSCellaneOUS investigations 
folind that  urea-forrrialdrhyde glue l iars  were nlore 
durable than ca.qei1l, and that  moist tropical conditions ( a )  Aircraft projfct.--During the war much atten- 
cnnscd nlost mT)id deterioration, wllilc joint sl,rc.nalh ti011 drr.otec1 to prohlenls connected wit11 the " MOS- 
ivas hest rnain+ajlled ulldcr dry conti l iclr~al  conditiolis. (IUlto aircraft. A destructi17e technical examiuatioll 
~h~ effect of healing cycles upon larninate,j blocks ~ ~ ~ a s a l ~ m l a c l e  of selected parts of a " Mosquito" ~vhich 
bonded v i t h  these adhesive3 mas also determined. hall ~or~iplc 'ed a tour of tropical operations. 

Houtinc tcsts to various specificntjo~?,q mere carried ( h )  hazard.-A simple apparatus was devised 
out on 8 nllnlber proprietary B hot- to assess the degree of h ~ q h  fire hazard due to changes 
setting urpa-formaldehyde glue was teqLed with yie in lnoisture content of iilflanimable material. 
flour as an  extender; although dry  sllear strrnqfhs (c', Il;,ph-freque?zcy henfinq.-In co-operation %,ith 
were sati.qfactory, more than 50 per cent. of rye f l o u ~  the Section ~f Timber Physics work Tvas carried ollt 
caused serious decline in \niter resistance. on the high-frequency heating of glue lines. 
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(d )  L:yvt*uu cofltrol.--Tests were made on the com- and extension of standards is of particular importance 
patibility of various glues and incecticides, as a pre- in view of the leading part  that  timber plays in the 
limiriarp to an experiment ( in co-operation with the llnusing programme. 'I'he series of 22 specificatioilb 
Preservation Srction) to clcterminc the effect, in con- !'or \Ye.z1ern ,\uatralian timbers covering the range of 
trolling Lyctus attack in  plywood, of adding cheinicals grades for milled products, joinery, boards, scantling, 
to the glur. structural timbers, and sleepers have heen revisc~tl 

(e) 1Itilizatiofi.-I'rAlems of utilizing plywood c r  c~ollaboration ~ v i t h  the Western Australian Forests 
laminated materials covered a wide range and were Department and the SLate's timber indmtry. 111 thr  
related to sach diverse comn1odi:ies as tea chests, golf course of this rovicw detailed examination was made of 
c l ~ l l , ~ ,  bont laqts, and furniture panels. tl:c inflcencc of various defects on the strength of tir:~bel- 

8. Uti1izcltiolt.-(i) Geulcral.-The volume of en- and linlits for sloping grain, knots, curvature, and 
quiries reaching the Utilization Section increased con- minor defects have been adjusted to conform with the I 

sidci~ablg with the cessation of hostilities, and advisory requirements of s e l ~ c t  and standard quality for .\us- 
services were therefore expanded conqitlerably. 1 tralian structural timbers. Some progress has also beeri 
prol>lems associated n i t h  the needs of the Services and made n i t h  the revision of specifications for milled 
essential war-time ilidustry gave place to those of the flooring o f  thc a& eucalypts in eastern States. 
reroi1s:ruction authorities and of firms and  individual^ (vi)  illnnzlfactu~ing Processes.-Advice on samnlill 
desiring to meet the demands for forest products in design, saw speeds, and performahcrl of woodworking 
the post-war period. nlachinery has been given to callers ant1 correspondcrits. 

( i i )  Liaison.-Contactq ~vere  ~naintaincd with the Il)tbtails of mill studies carried out at cypress Pine riiills 
Commonwealth Departments of Navy, Army, Air, Air- in Queensland and in  ash eucalypt mills in Victoria 
craft Production, Munitions, Sul)ply antl Shipping, have hecn rclported on by the S c a ~ o n i n ~  Sr1ction. In- 
C!on~rnerce and Agriculture, Post-IVar licconstrurtion, terest in mood flour was particularly active during t h ~  
Works ancl Housing, and wit11 the Royal 9:tvy and the year alld nlany enquiries were dealt with and advice 
respective State Forest Services. Oficcrs atlenclc~d g i r e ~ ~  on species i~ii t i~lr le for manufacture, eqniprrtent 
confereriees on the standardization of timber for use in  required, probable ohtput and cost, uses of wood flour, 
building construction; supply, ut;li~ation, itnd g!a{lillg all(; bpecial requirements i n  respective fields of use. A 
of timber for house construction; ancl plalinlng in rerival of interest i n  fibre bo;n+ds was also eritlent and 
various fields of wood manufacturing. information and advice \$-as given to  a number of 

( i i i )  l'inzbcr Uses.-Advice was given to  enquirers enquirers regalbding their manufacture and use. 
seeliing information on tinzbers for artificial limbs, 

A\ nlnnllfart lrrcr  shovelP unabic to prorure pre 
boats, bobbins, lniilding, cases, casks, churns, coin boxes, bent ]larlcllcs free of bending defects Tvas advised to 
concrete form~~rork ,  doors, drawing board-,, fishing rods, aiielnr)t inccrtion ef qtrnieht han(jles. pre-llcetFd in oil 
flooring, lia~ldlcs, hat  I)locks, mining tiniher, mininq a,l,j tllus to rely ol, the curvature of the throat of ti,(, 
mac21inery, motor bodies, pegs, shovels, shuttles, sievt::, ~!lovel to bend the handle as H i s  adoption of 
smokers' ~ i p e s ,  sporting goods, textile rvllers and tl,is lllrtllod ls(,rl?ltC'd in tL t.pdllctioll of loqses. A rallgca 
carders, toys, vats1 ~1'00d flollr, alld wool. Trials  of n3i11~r ~t -a?  dealt ~vit l l  iiieludinS &+he tiyc~i~ir: 
of new designs were inaugurated to test *iustrnlian of timber, tile fillis~ling of articles by 
materials c r  new techniques that  might allow replace- rumblinP. the manufacture of handles )and of wood 
ment of imported timbers. The polssibilitv of pro- wool, alld boat  building. 
moting greater utilizatioil of Victorian foothill timbers (,;;I w,,~, utilizafhon.-The lines of work tllat tile 
is being iakrn ni) with thr  Forests Conlmission of nivieioll m a y  ,undertake to c,xi,lor. possible of iaw- 

A1l available On duct llave bl,rn rcrjcT\-cd. .' s.nlvey of the T)rvel,t llseq 
rml~rarcil ill :his class has been assembled to  indicate of sawtillst alld the surplus produced in 
the Rap'' that need to if P ~ ~ P ~ ~ ~ ~ ~ ~  arc' to rariou5 of tho Comn~onwcal t~l  i s  ilrocccdillg. In-  
be established. Timber has been procured for  standarrl rectigaticlls cemPllt mixlurcs are in 
tests On 'pecics of first and for have been reported on by the Seasolling 
tests on a further two. Section. Infornlntion on succecsful lltilization of saw- 

( iv )  Casps.-A project with the ,-Jliqt oversea-: is bpinq asseI,lblcd prior to tllc, (lPvrloli- 
antl Forests Department, South Australia, was initiated me,lt of further prithill the Division. 
to test :he suita1,ility of racliata pine for butter boxes. 
rnllnature and mature radint,? has heen made up into ( ~ i i i )  Pub7i&f1/ and Fd~rcarional Work.-A d i ~ p l q  
boxes, sonle of lT7hich have been tlir. for the "Save the Forests " Exhibition in the filel- 
ca~eil l-forma~in al,ti-taint treatment and lilled b o l ~ r n ~  T o ~ i - r ~  I[:ill i n  Koreniber, 1915, Ivas I ) ~ . ( > I Z H ~ (  d to 

TTTraI)ping ~h~ hose.: wsiqt the campaign for forest conservation. Further 

been with butter and ill store anti TT,ill be d isplaysfor  the (' IIistory of the Rec in i2ustr:llia " 
re-examinetl at  of tile customary storag;e E:xhil)ition were assembled in the Vrla~rluez G:t11ey. 

the of ilustralian ~~~l~ and 3T(>ll~o~1rnr, in Octobcr, 1925, and a t11ir.d for a " Sarch 

pear ~~~~d examination is being of tl1e Forests" diqplay a t  the 12oyal IIorticultural Show, 
designs of aI,ple cases Jvith a view to improving tlLcir m'irths Pa rk ,  3Tclbocrne, in April, 1946. Furtller 

or reducing their ~ i ~ l d  of material is being as;.embled for exhibition by the 
the conditicn of the later desigfis of ammunition boxes Qllcc"sl"d Sllb-Departnle:lt of Fo rc . s t r~  and -on- 

in ill jyew so,,tll l \ ~ ~ l ~ ~ ,  alld ~ ~ ~ ~ t l ,  A~115tl':117a, riderntion hay been .given to material that  miqht be 

were ~h~~~ are of the gllled, cleated ply- made alailable to the TVestern Australian Forestc 
wood and have given much sl,perior Department for a permanent cxllibit on forrst 1,rotlllcts 
to the old sclid 1,ox. I n  co-orwration r i t h  the Victoria11 '11 

Railways the damage to rai l  goods in  transit is being (ix) dliscel1aneous.-The Section has been respon- 
investigated. The  design and construction of ~r i l io  sible for the procurement of timber for test by other 
casks arid the selection of suitable Anstralian species S(.ctioni of thc D i ~ i ~ i o n  including E. regncrlls froin 
are being examined. Gladyvsdale and Turtons Gap and E. sieberiana froiii 

(v)  Xfnndards.--The secretarial duties of the Timber Erica. The brcakinq do1r-n of 108s a t  co-operating 
Scctionnl Co1111nit'ee of the Standards As9ociatio:1 nf s a ~ v n ~ i l l ~  and conversion of flitches of R. capilc71rrfn. E. 
Australia were carried out. The  first meeting of the e~lgenioides, E. regnans, E. sipberianu, Psetrdofsuqcr 
Committee for some yea& was held in Sydheg in  taxifotia, and Z'ristnnia conferta were supervised in the 
December, l9Z5, and paved tlze may for the rcx-irnl 1)i\~icnn1s catv~i~il l  and material handed over for testing 
of activities of suh-committees in all States. Rev i~ ion  ill other Sections. 

- L 



10. L-'ublicatiot~a.--In addition to the Forest Pro-  the library and for investigations on the qviok-freezing 
tlnets N e n i  Letter, Nos. 139-1'11, the following papers of fruits and vegetables to  be carried out in co-operation 
were published durinq the year :- with the New South W a l e ~  Department of Agriculture. 

('hriqtcnsen, G. N. (l!)G).--Note on a method for The Di\.isioll is indebted to the Leeton Co-operative 
the study of diff~lsion of salts through green Cannery for generous gifts of fruit  used in  connexion 
tjn?her. t7. C~21n. Sci. 17td. Res. ( i \ ~ , > t . )  18: eannilIg and dehydratioll experiments, and 
407-11. also for placing processing equipmrnt and labour a t  the 

I)a(js\iell, 31. (1945).--Tilnbers of the New diql,osaI of the f ru i t  dehydration investigators. 
Gi1i11ca Ergion. Il'rop. Woods No. 83 : 1-14. 2. /J1zysieul Investigations.-(i) General.-As in 

Sulzbcrqcr. P. H. (10*5).-Radio freclnency heat- ,.,rcvious Ir-ears a large part of the time of the physics 
i11g of dielectric t l l a t ~ r i a l ~ :  method of power heen devoted t o  tile mailllellancr and run- 

; reqill-b"ndinq of ?vood; plastic ning of mpchallical equipment, the design and construe- 
mo'ldill!%; cost ni'(l ci'iciellc~. /;'"c. "ng. ticln of llelr cqllipment, statistical of data, to 
Jlerchnnd. 21 ( 7 )  : 191-200. cc<l,ll,orntion nrith o t l l c ~  Sectiolls on variouc: probl~ms,  

Taml~lyn,  S. (1945).-Service te-ts of fluarized general work. 
krtr~-i rail R I ~ C ~ C I - 8  in  TSTc~stern Australia. J. 
( youn .  ,yti. ~ ~ d .  nes. (dus t . )  1s : 954-62. ( i i )  Su7)sfitute Confai?zers.-Storage trials with jam 
(D.F.P. Reprint No. 89.) r e fe~rcd  to last year have been completed and a sum- 

rralllblvn, ,\T. (1945).-pield ,tests of wood pre- ulary of the resnlts pilblisbcd. A storage tr ial  at 
servatives; creosotc-oil mixture proved ralll,lble 68' F., s a d  80 per cent. re1at;re humidity with baking 
for fence posts, poles and rail 1:owde~$ of variour cw-i-iyositions packed in c o ~ ~ t a i n e r s  
C'u,ealih Xng. 33 (4 )  : 129-32. of known characteristic., (roughly equivalent to the 

l~cst, s t~n t l a rd .  ,\ustrnlian types) 21~s been completed 

I);. FOOD PRFSERVrlTIOX INVES'L'IGATIONS. and a trial of G S O  F., 70 per relit. relative humidity is 
in progress. 

1. (:rncrtrl.-Some rc-organization of the Division's 
\vork has tnkcrl place during tlrc yt,ar. 1st ha?  not hcen (i i i )  F ru i t  Cake.--Experiments referred to last 

?car, on the prevention of mo?ild attack on f ru i t  cake r~o\sible, ho~vever, to resiime all the investigations 
tlropricvl early in the war. This has been due partly to 11 ~ t o r a g r  by controllii~q the ro~~~pos i t i o i l  to ensure an 

cqrlilibrinw hum;dity below about 73 per cent., have ~ l ~ o r i s g r  of lahoratnry space :mil ~ t a f f  and partly to been completed. the neetl for completing several long-term " war " pro- 
jects. The follo~ving important changes have taken (i'.) 1'flfJo7/r Pressure of n r i ed  Poods.-The rela- 
lplace. iicn between the rapour pressure and water content of 

Aill short-term inPeatigatiolls aimed at  maintain- dried egg has been stildicd in  some detail a t  a ~ e r i e s  of 
ing or increasing the commercial olltpllt of canned tchmp:cratures. bleasurenlents have also been mr~de with 
foods h a m  been tern~inated and the i~~vc- t ica t ions  have dried onion. 
11ecn able, thereby, t o  concentrate on sereral long-term (v) Cooling of u I'i7rt Body.-Work aimed a t  fairly 
projects, such as the effcctcl of maturi ty and T-ariety on eiact  calculation of the temperatures and rates of ova- 
thc quality of certain yrnccssecl fruits  and vrzetables. p o r ~ t i o ~ ~  during thP coolillg of wet bodics of simple 
. ( h )  inrcstigations on the storage of egg powder have s h a p  svas bcpun some years ago but i t  had to be 

been terminatcrl. TThile work oil the lwoce~sing and abandoned during the lvar. The study was 
stornge of tI(.hydrated vcgotablrs 118s lwn contiln:ed, its hc.c.nuqc of its immcdin.te application to Rome outitand- 
.rope has been reduced. in$ problems in  the chilling of beef. 

( e )  Stndies on preventive measures for bacterial A series of calculations is now in progress. lt is 
rotting in sliell rpgs harp heen resiin~ed on a consider- designed- 
a b ! ~  ocale, ait1c.d by a generous grant  of money from the (1) To test the suitability of various approxima- 
Eqg Producers' Council. tion methods for integrating the equations. 

( d )  Thc invcstjgations concerned with the colt1 ( 2 )  To estinlate the magnitudes of the cffects on 
itorage of food~tuffs suffered sevrrcly when it was total ~ ~ ~ i g h t  loss, rate of eval~ol*:~tion a t  
nececsary to  transfer investigators to urgent war-time certain stages, and rate of cool i~~g,  of [a)  
jwojrctil Certain aspects of this mnrk are now rate of air  flow, ( b )  hcat transfer by radia- 
being resumed aq staff and facilities become avail- lion, (c) rclntivc hl!miiliiy of the air, and 
able. F o r  instance, a smtall team of investi- (r2) ratio of maximum refrigrration capa- 
gators has reccntly bee11 formed to resnme some city to the cluantity of material being 
fundamental studies on the nletabolism of f ru i t  coolcd. 
in cold storage, and lthe Physics Section of the (3 )  'J'o ehtimatc the effects of the uncertai11tic.s of 
Diaision has been able to give increased attention to heat transfer and eoaporaiion data in  the 
certain problems of heat transfer and craporation dim- litersture on the imymrtant cslcu1?'-d 
ing ihc ccoling of n l e ~ t  in rcfrigcrnted chambers. figures. 

In  January ,  1946, a conference was held in Sydney 
betTveea all dnstral ian rese3rch lTorkcr4 in the field of ("i) flcsir/n of Egulpmenl.-~onsider~tion has hen 
fruit regetable storage. since Innst of TT,ork given io the design of' a number of pisces of l s b o r ~ t n r y  
ha9 been suspcndcd during the \Tar, i t  mas opportune to ~ ~ 1 1 l i ~ m c n t  including (a) a quick freezing tunllel, ( b )  

the of the iurrp,tigPtions and to ;L rncaat dehptlrator with a specsial \vcighiiiq t lcr~cc to 
iIl(]icatp tile lllajor wllich might bc studied by ~J~'"""TC \V:lff'r 10" c ~ ~ t i l z ~ o n ~ l y ,  (c) a meat cxtract 
the Collnril and the several Departmrnts of &lqri- concentrat'or, and (d)  f ru i t  juice concentrators- 
c.i~lture. (vii) Trmpval t t re  Distribution in R~fort.r.- 

Tit11 the help of Com~monweakh Food Control, in Mc~asi~rol?ent> have been nrade in n small experimental 
February the D i ~ ~ i s i o n  of Food P rcse r~a t ion  conrened ,;i;;t and a series of measurements i n  commercial types 
:I sonlcrencr of operators of vegetable dehydration Ir being started. 
plants. Technical aspcets of dehydration xvcre re- (,;;;) p o o d  processing ~ 4 ~ ~ h i ~ ~ ~ ~ . - a  study of 
vic~ver3, and there was some discussion of the future of t.yprs of fcod processing equipment has heen 
the industry. begun. Data  are being collected and analySTced so that  

The hililcling of a small extension of the Hon!ebush the Division shall bs i n  a better position to advise on 
laboratory was completed in August, 1945. Arcom~no- the selection, design and derclopnlcrlt of equipment, 
dation was therebv provided for  the growing needs of and to  plan future investigations in  this field. 



3. General 6'hemistry.-A 'considerable variety of 
work has bcen carried out, including the dctcrmination 
of metals, dissolved oxygen, and curing ingredients i n  
meat;  and investigations on p r  ctin, the liquid coating 
of apples, and ascorbic acid. 

( i )  illcfals i n  1~'oocls.-A large number of determina- 
tions of tin, iron, and copper have been made in relation 
to flavour deterioration, oxittation of ascorbic acid, 
and the stailling and corrosion of tinplate containers. 

Studies on the accun~ulntion of t in  ant1 i m n  in 
silver beet i n  plain cans were completed. T l ~ e  rate 
of accnmulatioii of t in increased significantly ~v i rh  
incrc,asing temperature. Lcsq than half the till occurred 
i a  a solnble form. I ron  only apljearrd w11er1 
practically a11 the t in IT-as r e m o ~ r d  from the tinplatc. 

Investigations on increasing the ac'cnracy of r-arious 
analytical metllotls are still proceeding. A more pre- 
cise method of detrrnliniilg iron in canned foods, using 
o-phenallthrolinc, has been drvelopetl. V o r k  on the 
electronretric determination of tin, copper ant1 mcrcury 
is being initiated. 

( i i )  T in  C'ocrting on l'inp1nfe.-Many routine deter- 
minations of t in coating ncight  on tiriplafc have been 
made in  connexion with canning inrestig:~tions. 
Various tests for porosity of the tin coating arc bcing 
critirally exnmincrl. The 1)ivision is co-opcrating wit11 
the Munitions S i i l ) p l ~  Laboratories i n  a nlicrovopic 
examination of the alloy layer in tinplate qections. 

( i i i )  B i s so l~~cd  0 . 1 y g e 1 ~  i n  F ru i t  bzric.cs.--1 polaro- 
graphic procedi~re for the dcternlination of tlissolved 
oxygen in citrus jnices has been devrlopcd. This 
mctllod gives 1)ractirnlly instantaneous rcadings ~vhich  
can be uscd for control diiring processing. The pro- 
cedure in\-olres a corrcrtion for tlie sngar in tlle citrus 
juictl, v hicall rrtliiccs t l ~ e  cliflnsion cnrrcnt. 

(iv) Cztring Ingredients of A1cat.-A number of 
determinations of curing ingredients-chloride, nitrate, 
nitritc, and sugnr-in canned bacon were canied  out 
as part  of a co-operative inreqtigation. Inrestigationr 
on the dcterrninatior~ of (' fermrntable sngar " i n  pork 
and bacon Tvrre completed, and a ~.,apcr n a s  prepared 
for publication. The  use of ilricrl yeast for fcrmenta- 
tion Tvaq found extremely convenient for this analytical 
procedure. 

(v)  Pectin.-The investigations on the extraction 
and j e l l ~ i n g  properties of pectin were completed, and 
an articltl on this suhject was prrpared for public a t' inn. 

Pc-tin soli~tions an.1 extracts nere  fount1 to be morc 
stable to heat than preri0n.1~ reported. One l ~ o u r  a t  
100°C. gave only slight loss of jellying power. Scriolis 
logs occ~iirrcd a t  105OC. 

(vi) Nntlr rnl Lipo;d Confing of A pn1rs.-Tnresti- 
gations on the natural  lipoid coating of Granny Smith 
apples have shov~n that  the wax fraction remains 
anproxi~natcly constant during ripening and ~torage .  
The  oil fraction, however, trndq to i n r r e a ~ e  initially 
during storagc and ripcning bnt decrcaqes after pro- 
lol~qed s t o r a g ~ .  Similar  changes were folrnd in  the 
iodine value of the oil fraction. 

N o  significant relation mas found between the oil 
fraction ant1 the incidence of superficial scald. A delay 
of four ~rrelcs a t  lS°C. more tllan (3onhlcd the con- 
crntrntion of oil i n  the skin without apprcciahle control 
of s-ald. N o  significant difference was founil bctmc~cn 
the oil content of scalded and non-scaliied apylrs. 

Freliminary cllcmical studies have bccn made on 
t l ~ c  oil fl-at3tion. rZftrr saponificztion, thc major frac- 
tionc; ha rc  bccn found to be fa t ty  acids and " n n ~ a p o n i -  
fiahlc matter ". Both fractionr exhibit a marked degree 
of nncaturation. Evidence of the presence of hyilroxy 
sc ; (1~  ha; 1,een obtained. 

Preliminary invectigations on the "nrsolic acid" 
fraction of thr  coating, which is  soluhlr i n  ~hloroforrn 
but not i n  petroleum ether, hare  been carried out. 
Trrts  have been made of the physical propertie., and 

nlutual solubility of constituents of the apple skin. It 
is hoped to obtain further inforlnation on the surface 
fill11 of apples and its possible relatioil to the storage 
life. 

( r i i )  Ascorbic Acid ( T'ilunzin C )  .-Changes in the 
a.corbic acid content of apples and orangps have bcen 
irlrcjtigatctl. T l ~ c  ascorbic acid t+ontont of apple \Bin 
\%as fo~ind to be ahout tnenty times that of the flesh. 
notlr ill skin ancl flesh the azcorhic acid tlecrcasrd to 
allout l~a l f  its initial concentration aftcr ..torasre for 
eight ir~ontils a t  1°C. ~ ~ T i ~ s I ~ i ~ ~ g t o n  Navel and Late 
Yalrwcia oranges lvere f o ~ u ~ t l  to leach t l ~ r i r  n~ax in~urn  
convrn t r a t io~~  of aqcorbic acid diirirlg i i i l g ~ l ~ t  and 
September, whpn the f rn i t  was approxinlatelp full 
rolour. Ascorbic acid in  the skin tentled to increase 
initially and fall snb5cquently. I n  tli? juice i t  did 
not cl~ange significantly till Septnnber, but fell snb- 
seql~ently. 

Fnrthcr studies were made on the influence of 
frrron. iron i n  the de t~rminat ion  of ascorbic acid, ant1 
a papcr vTas prep:~red for publication. bleasureinents 
of the ructql-catalyicd oxidation of ascorbic acitl nrere 
niatlr in 0.0131 oxalate a t  p I I  0.2-3.0. 

T~lrcrtigations on the ascorbic acid oxidair of c a b  
bagc are I~t,ing carried out. The oxidaw u a, found to 
be active bet~vecn pf14  and 8 with a maxi- 
mum activity a t  pII6. I n  a water ~ilspension of cab- 
bage prcparerl i n  the Waring 13lcndor, the cn7yme 
activity was found to be mainly in  the insohible par- 
tirles. ,4 consideral?le increase i n  solubility was 
o1)tainecl by uqiag ~:tr iouq ~ a l t  sollition.. Further 
it~r.eqtigatioas are being carried out. 

4. Jfitrob'iology.-(i) Ec~g 1.naestigcrtions. -Large- 
scalc~ storage cxI)crin~e~ll:: w r e  eonrlii~trd in  New South 
llTalr,, South i l~istral ia,  and TITcstern ,luitralia, ill 
addition to laboratory stiltlies i n  New South Wales. 
Tn S c l r  S o i ~ t h  T'?alrs further trials wrre made with 
liypochloritcs anti cationic detergents as disinfectants 
for use in  egg-clcanina machines. Both types of 
tlisinfectant gave somc measurc of control of bacterial 
roltiug, but the results indicated that  consistently 
,i:ltidactory control of ~ras tagc  IT-as unlilwly to he at- 
tninctl wilm the disinfectants mcre applied under the 
conditions obtainin5 on farms. Laboratory studies of 
clisinf~ction by cationic drtr~rgents are 1)cing continued. 
T h r  immeriion of eggs in  caustic soda solutions as 
a means of o re rcon l i~~g  bacterial rotting was ~nbjectecl 
to critical testing in  scveral exper im~nts  carried out in 
lye-tern Alustralia. The  trcntment was found to be 
inadequate to prerent serioi~s  vasta age i n  marhine- 
cleaned eggs. 

Tn K e ~ r  South Walcs and Sonth Australia, several 
larpc-scale experiments on thc hot-water treatment of 
sl~cll  eggs were carried out. Scocral paste~ir*izing treat- 
inents wliich caaqed 110 detectable coayilntion of the 
r ce  contents ~vcrc  found very efft~ctive ill preventing 
1,aratcrizl rotting. The  possible effects of the hot- 
water treatments on other aspects of epg quality hare,  
ho\.r-cver, not yr t  bern stndicd ancl this nrill 11r I?ece=ai.y 
hrfore reconinlendations of the most suitable rontlitions 
for t h r  commercial application of thc rnetliorl can be 
niade. Oning to the ~ ) r o n ~ i ~ i n g  resillts ohtailled by 
t~ -en t~nen t  in hot- water, the pi11)licafion of results 
obtn in~d during the last Peven prarq has hcen postponed. 

N o  further ~xperinlelltal v~orl; on the bacteriology 
of cz.g pulp has bern done. hut a t11il:d papcr on the 
iesaxnrin test for  qi lal i t .~ in  rpg 1111 '~  Tvaq l>l.lhlishecl 
dnring the year. 

( i i )  Eacteriology o f  C o n n ~ d  Foods.-Minor prob- 
lems associated with spoilage of various canned foods 
I~ave bcen invcstipntrd, and sonlr T T - O ~ ~ C  011 1 1 1 ~  1)ao- 
t~r io logy of canned cured meats has been continued. 

( i i i )  Closfridi~rw~ hof117infim In?*csf iqnf ions.-St~~dies  
of the qrol~t l l  of this organisnr ha re  been rontinilcd and 
a f i ~ r t h e r  paper on the inflilcnce of ili~-.olrpd tin on 



the gro~vth  of the organism in  canned vegetables has 
been pubiished. Some further work has been done on 
the destruction of the toxin by heat, but, apart  from the 
inflnence of pH,  the rcaso~is for the Jiffereiices in 
lability when toxin is treated in various products is 
still i~nexplainecl. 

( iv)  IJecx t Rrsistance of Bacterial ,Spores.--The,ce 
experiments have been continued wit11 several species 
cif Rncilltis and C'losiridium. Expcriments RJ-c still 
conc~rrned mainly with the cultural conditions iieces- 
sary for the reliable detection of sporeq surviving heat 
treatment. A preliminary note on the effects of small 
qi~anti t irs  of starch in  the media has been pnblirhed, 
and a fnrtber paper on the influence of p I I  of the 
cultural medium is being prepared for pi11)lication. 

5. Fruit and Pegefnhle Storage Investigations i n  
Conju?zcflon with fhe New  south Wales Dcpnrtment 
of Agricu1iure.-(i) Generct1.-Plans for a re- 
orgailization of the rvork have bee11 completed and 
inclndc inrestigations of physiological and biochemical 
l , rohlel~~s which, though basic to storage re-earcl.1, had 
to be aballdonecl during the mar years. 

( i i )  Pllant Physiology and Riochwnistry.-These in- 
vestigations deal with two main problems, which, i n  
acltiition to beinq basic to storage, are of considerable 
fnntlamental interest in plant physiology and bio- 
clzclnistry : 

(0)  The organization of the plant cell and its 

from two orchards in  the Orange district. Analytical 
data are also being collected; some correlations between 
lce~ping quality and these data arc being sought. 

( c )  Cilrus sfornge.-Experiments with Washington 
Navel oranges and Valencia oranges were designcd to 
test t l ~ c  cffectivelzess of " Pliofiln~ "  raps, " stretch 
wraps ", and case liners compared with a standand 
wax treatment. The  stretch wraps showed some 
prouniqe, but the ordinary ~ l io f i lm  PI rap  see~rled to have 
little advantage as compared with tlze standard wax 
treatment. Two gauges (120 and 40 gauge) were used 
in  these experiments. 

(d )  Xtone-fruit storage.-Plumq, peaches, and nec- 
tariiles verc  stored a t  one temperature (32'F.) with the 
t v o   object^ of obtaining data on storage and of 
obtaining specimens of diborders for photographs. 
T1le.e l,hotographs of disorders are to be used for a 
1~11bl;catioii on stone-fruit storage. 

6. 111eat Investigations (Rrisbane).-(i) CJencrn1.- 
Consultation work and requests for assistance covering 
a !vide ranye of problfws continnecl to maBe a large 
tlernand on the resources of the laboratory. Sonle 
grneral obserrations have been made on the quality 
and storage liCr of beef prel~nred in  small slaugklter 
yards as compared with nlodern abattoir practice. 
Evidence by the officer-in-charge ~ v a s  tendercii to the 
Royal Colnnii~sion on Inland ilbattoirs i n  Qucelzsland. 

( i i )  Lcrbor t r to~~ Accommodation, P lant ,  n77d Equip- 
relati& to cell stability. - rrlent.-The investisations 13lanned are chicfly related 

( b )  The resyiratioil of tiio plant cell, particularly to t l ~ ~  ex!)ort of rliilled beef to the United Kingdom, . . 
the organic acid metaboliqlil alltl tllp nature and relative to the tenderizing or rlpenlng 
of the oxidative enzymes. of berf for the domestic market. Tn this connexion 

I n  both these fields, the investigators are collaborat- the nereqsarg approvals were obtained for com~iitlcrable 
extensions to the laboratory and its cquil)rnent, and ing c i t h  norlwr; i n  the Rotany Srllool, r n i r e ~ ; i t ~  of for  the appointment of entra researdl s t a f f  Sgtlnr;y, and Rotany School, University of Melbonrnc. 
tlle ces.;ation of hostilities, the structural features of Fo r  the first of these problems snitable apparatus has 
the laboratory and t h ~  plant and eqnipment have un- 

11c>-ir7 been collected a t  ITomebnnll, but some c \ i ~ c r i ~ l ~ r n t ~  dergone extensive alttrations a j ~ d  repnil-i to fit them 
linae already been carried out a t  the Botany School. 

for t h ~  resumption of storage investigations. C'arrot, bect, and apple tissues have been uqed; observa- (iii) Pollccrjcn-Gelat ;?z Stud;es.-Arising out of the t;ons on apple t ; s q ~ ~ c  indicate fha t  its organization is I\-ork on dehydrated !)cef, a series cf sti~dies rc1;ited l,!lysically much less stable than  that  of other plant to fa te  of co!l:igrn Tvhcn i t  ia subjected to lieat 
t l ' i ~ ~ l e ~ .  Some time has been given to continuing the 

treatment in the pr(>seIIce of water has heen made. The i ~ l r p - t i p t i o n s  011 the p roce i~  ahereby r)lailt cells hictologiral part of this imrstigwtinn has llad to be 
acl~ieae and maintain high concentrations of substances temporarily suspend~d owing to staff shortage. 
i11 solntioiz. I n  connexlon with this tvorlr, the desirability of 

On  the second of these problems, the tecllniqll(.s devplopinF a techniqne for the. ql~anti tat ive 
1lecessal.y for the analyses of orga~iic acids i n  apple e.tin7at;c>n of pe1,2till i n  tllf pretence of proteins 
tissue have been developed. A ql~nntitative snryey of and orga~, ic  sul,st~nces. becanic imrnrd ia t~ lp  apparent. 
the organic acid constituent. in ( a )  develop- Investipat;ons llllicll been ntaClf en!ljrare most of 
i ~ g  f ru i t  alld ! h )  matnre fruit  i n  cool s t o ~ a g c  is being tlrc sn_rro,ested in ccnllexlon lyith the cluarlti- 
carried out. I n  addition to the principal conctih~rnts tative estimation of gelatin, coTcriny prccipitatioll by 
(malic, oxalic, and citric acicls), analyt'pal technitlnes alcohol, sllll,llat~, t an l l~c  aciti ( i ~ 1 ~ l ~ d i ~ ~  
fvr tE~c other organic acids, likely to play a par t  as its Ijeharioi:r as a function of p H )  and ether methods 
catalysts i n  n~etabolism, have hecn developed and arc n.]lirh the two acids, proline hvdroxv13ro- 
being used to surrey the quantity of there cc~nstitucnts; line, arp dettmnlined. TI1F3 coml)ara t iv~,  crit'cal study 
,cta17ch, qupar, a i ~ d  nitrogen fractions are bring aizalgse(i haS f110T5-11 that  the requits obtained by the various 
simultaneousl~.  nietllcds for the quantitative eqt;mation of gelatin are 

(iii) Fresh F r u i t  i7tornge.--(a) Skin  con$ings for  
app1c.s.-Co~!:mon storage ant1 cool storage cxpe~t imcnt~ 
xvitli Jonaihan,  Delicions, and Granny S n i t h  apples 
tieated with rarious coatings completed in  1925. 
T h r  results of t11c.e ~xpcr iments  arc being prepared for 
a dctailcd report. 

An experiment commenced in  1946, and a t  present i n  
progress, is dpsigned to compare the rffect on ,<torape ,of 
the pllyaio!o~icnl condition? ~ ~ ~ i t h i n  the f ru i t  ( ~ a r t i c u -  
larly with regard to internal ztmosphere) b rm~yh t  about 
by .kin coating, with the effect of those brengllt ahont 
by gas storage. Gra~i l iy  Sinit21 apples of commercial 
maturity, treated to give a range of internal gas 
con~positions, are bein? used. 

( 7 1 )  Orchnrcl 1'a&nbi7it?j i n  relafion to sfornqe.- 
Varinhility in  storage behavionr between orchards is 
being tested with Delicious and Granny Smith apple.: 

not a t  all consistent each ot!rer and, in psrt ,  
has shown also in  many inet:~nces why this is so. 

(iv) Moistzrre Contenf of Jlcrrt Krfract.-A paper 
on a q~lielc density n~etl~ocl for  the (1et~rminat;on of 
the moicture content of meat extract, published i n  the 
Coiincil's ,Tourvn7 for May, 1945, stre~sed the influence 
of the compositicn of tbc inaterial from nyhicl~ the 
extract was derived on the successful operation of the 
method. At the time of n.ritinrr the paper, i t  was 
d e f i ~ l i t e l ~  kno~vn that  a soro11~1-grade cxlract, concen- 
trated from a "soup" which had been derived froin 
hearti,  "skirts ", bones, sinews, &c., as m-ell as boned- 
out muscle tissue, v:onld not give ~aticfactnry resnlts 
if readings were interpreted by reference to a curve 
for an extract derived solely from muscle tissue. Fu r -  
ther inrrrtio_ations ~ t rnng lv  sup_rrwt that  x ~ h r n  miiccle 
tissue only is emnioyed with otherwise standardized 
procedures for a firqt-grade extract, the addition of 



mutton to beef i n  the original materiai influences the 
density method of determination of moisture content 
to such a small degree that, for  commercial purposes, 
a curve for mllole bccf extract could bc employed. 

(v)  General Microbiolo!gicrrl 1Vor1c.--l1~crobial sur- 
veys on chilled beef were conducted a t  t n o  exporting 
works ~vhich will be actively elzgagcd in this industry. 
Sonic, of these surveys made very plain the fact tha t  
much will h a l e  to be done to raise the standard of 
slaughter-floor hygiene t o  t l ~ e  conditions required for 
the preparation rf c-:port chilled beef. 

7. C(innin.q ualld lh-ziit JJrot1ucts Investigations.- 
( i )  General.-Outstanding features of the year's 

work related to  modification of procedure for canned 
citrus juices, the c : ~ r i ~ l i i ~ ~  of frclestone the 
steam-flow, hot-lid method of obtaining vacauum in cogl- 
mercial, automatic, can-closing machines, and the 
mainte~ianc.cl of colour by add i~ ion  of soluble t in to 
fruits  packed in  lacquered cans. Advisory work was 
well maintained, nit11 a considerable increase i n  the 
nuzirbrr of encqi~iries conccracd v it11 the curing,. smok- 
ing, and canning of fish. The  laboratory examination 
of samples on behalf of- the Department of the S a v y  
was cont;nued. il spacioiis canning laboratory was 
made available during the year, and the previous space 
has been retained solely for f ru i t  juice investigation. 

( i i )  I 'eqciul~lc Canning.-Field n ork a t  Vindsor  
on the prediction of the optimum maturi ty at picking 
of sweet corn was resi~med in November, 1945, and 
regular ncekly visits xvcre made until t l ~ c  sea.coil ter- 
minated in Bpril, 1946. Selected crops were recorded 
from plantiny to ha~~ves t ,  and data mere collcctcd on 
growing condit'ons ant1 on n-ioi~ture content and refrac- 
tive index of the grain. Good correlation was f o w d  
between moisture content of grain and refractive index, 
as in the rrevious season. Information obtained for 
two seacons was used to pred;ct canning matiirity 
with accuracy ten days prior to picking. Statisticnl 
analyqis of the data has been completed and results 
ha re  been presented in ~ a p h i c a l  form. 

Tomatoes were crown for rariety trials a t  Mildura 
('Victoria), and Grifith (M.I.A.), and these, together 
with a niimher from field variety trials, Ti-ere pro- 
cesced. Field work was organized and supervised .by 
the Coiincil for Scientific and Industrial Research 
Vegetahlr P r c b l ~ m s  Committee. O~viiig t o  limited 
material, maturi ty t e ~ t s  were e:im;nated and all frui t  
was canned in firm, full-~*ipe condition. Sistccn rarie-  
ties mere canned a t  Griffith but owing to  prevalence 
of disease, useful data could not be obtainrd. Eleven 
varieties mere canned and trsted a t  M'ldura. Rc,~ul ts  
shoved that  a mrmbcr of varieties are suitable for can- 
ning n l ~ c n  picked a t  correct maturity, processed mith 
reasonable care, and made firm n7ith calcium chloride. 

Thr re  l$antings of C h ~ n t e n a y  carrots mere made a t  
Nildnra a t  tliree-merliiy intervals and the material 
harrested together to give groxvth periods of 149, 170, 
and 191 dzgs. Thev -were canned as u~hole, "baby"  
carrcts, but further work is r e q n i r ~ d  to duplicatr the 
quality of similar malerial in T'nited States of lime- 
rica. 

"Baby "' beetroot of the Detroit Red variety was 
similarly planted to give growth l~criods of 107, 121. 
735, and IF4  days. T h r  canncd product was of good 
colcnr. Tllc tiyo younrrer groilps m r e  superior in 
qi~ality, and, of the:e, slight preference was shown for 
121 days. 

Lima beans and climbinc beans of the Blue Lakr 
variety were grown a t  Griffith and canned a t  TIomr- 
hush. Lima beans were c a n n ~ d  both ;n Frt.cn and dry  
condition. F i ~ r t h e r  experiel:ce in cpnn7ny technique 
~vil l  be necessarv to prodi~ce a high-qrrlde product. 

The loc%tion of taint i n  carrots sprayed once, twice, 
and thrice, for weed control v a s  determined. Tlie 
tainted areas in the singly sprayed carrots are removed 
by normal canning pre-treatment. When sprayed more 

than once the taint  becomes deep-seated and cannot be 
eliminated other than by excessive trimming losses. 
l'arious blanching treatments proved unsucceesful. 

Fur ther  norlr with dry beans, in all ten vari&ties, 
from the New South Wales and Victorian Depart- 
n~eilts uf I\gr;c~ilture, indicated the superiority in 
flavour of the Palc Dun variety over the ~ l sua l  varieties 
when used in baked bean packs. Differences between 
the otlicr varieties xi-ere not marked, but preference 
c~ as shown for Pin to  and Canelini. T l ~ c  scperiority 
in flayour of the Pale  T)un iq handicaype(1 by the 
colour of the bean which may influence its commer- 
cial acceptance. 

Work on the calcium'chloride blanching of potatoe. 
inilicatcd that  drained m i g h t s  increaqc with decreas- 
ing c a l c i ~ i n ~  chloride concentration and that  turbidity 
of brine sometimes noted in  conlnlercial packs 1s 
directly related t o  maturity within each variety. New 
potatoes yield brines comparafivc31~- free of ssupended 
nir!terial alliilc old potatoes are invariably associated 
with turbid brines. A comparison of ten potato varie- 
tics gron7n a t  Canberra, us i~ig  the normal canning pro- 
cedure for diced potatoes, demonstrated Xno~~f lake  and 
Bismark as the best varieties ~ l l c n  juclgcd by colour, 
flavour and texture. 

Canned white turnips were improved in colour and 
f l a ~  our b.7 prr-treating xvitll a j0-minute soak i n  2.6 
per cent. ca!cium chloride. 

Silrcr  beet which had been vacuum-injected with 
calcium cl~loride solution, and then cold-fillc~l, vacuum- 
closed and heat-processed, retained three times the 
amount of r i tamin C' as corllparetl with the silver 
beet canned 1,~-  the normal conlmercial process. 

( i i i )  Jiccrt Canning.--An improvement in palata- 
bility of canned, corned meat i.e,;ulted from the elimi- 
nation of tllc standard prerook, but i t  was fonn(1 nrres- 
sary t o  include agar to  bind tile meat pieces together 
and to abcorb liquid exuded during cooking. Tlie 
derelopment of discolouration in canncd mcats is  being 
investigated. 

( i r )  Fish Canninq.-Experiments have proved that  
the undcsirahlc toiighnes. and dryness of canned Aus- 
tralian salmon can be mitigated by pre-soaking pre- 
viously-frozen fish for several hours in salt solutions 
of apprcsimatelp 40° .;alinorncter strength. The effects 
of this treatment on this, and other, species of fish are 
being studied. 

Fiqh pnstcs of s a t i s f a c t o ~ . ~  quality have been pre- 
pared from salted pilchards and from heavily smoked 
5\11 such as Australian salmon. Surreys have hern 
made of iish processins and canninq farilitics in Tas- 
mania ;  similar surveys are to be made i n  other States 
of tlir Clommona ealth. 

(v)  F ~ u i l  Canninn.-Investigations into the prac- 
ticability of forw~arding papaws processed in cans 
from northern to  southern :ireas for the manufacture 
of tropical fruit  salad and ether proclucts (,onfirmed 
tha t  papaws picked a t  the optimal maturity 
can be processed in  bulk and satisfactorily re- 
processed either a.9 papaw or as a consti- 
tuent of f ru i t  salad. The  optimal maturi ty 
v;as determined as maturi ty a t  which the 
f ru i t  yields slightly to digital yrewiirn. Frui t  colonr. 
when taken by itself, is considered t o  be an  unreliable 
index of  maturity. 

Apnle pulps were prepared from three varieties, 
Jonathan,  Rome Beauty, and Grnnnv Smith, hy ilisin- 
tegration of the whole apple. The  flavour of Jonathan 
and Granny Smith was conqidered superior to  the othcr 
varieties, while tlic coloilr of the Granny Snlith was the 
best of the three. Precook;ng the apples in  steam fur-  
ther i rnrovcd the coloilr of the pulp. This work is 
continuing. 

A rarietv trial cmbracin? thirtcrn rarirties of free- 
stone prsarlics n a s  undertaken. E i ~ h t  of these rarictics 
were deficient i n  one or more of the characteristic* 



essential to good canning varieties, while the remainder An a t t en~p t  was made to improve existing methods 
gare good pcrforn~anres, approaclling very closely the for the determination of peel oils in citrus juices and a 
staiidards l~ol ied  for i n  the best canning c l in~s tone  new type of oil separatory t rap  was designed and con- 
varieties and possesl~ing, i n  ncld'tion, tllc super ior~ty  in structed. 
flavour characteristic of freestc~iie peaches. (vii) Fruit Spreads.-In order to trace the l o s ~ ,  

lnvcstigations into the effect of storage upon the during storaqc, of vitamin C in f ru i t  spreads fortified 
canning quality of Golden Qlieen clingdone pcaches nit11 spn th~ t l c  akcorhic acid. and rosehip concentrate, a 
n-care begiln. Periodic withdran-als of three maturities number of pi.eliared aamplcs were hcld a t  room tem- 
of f ru i t  from tn-o ternreraturea over a period of five peraturr (60"- iOO P) and also in  the incubator a t  
~~-c.c>ks ri7err made and the fn i i t  canned. Examination 07' F. The r i tamin C content of incubated samples 
of this series is not yet complete. decrra~ed ra l~id ly  tlnring storage, 50 pcr cent. of the 

Experimental investigation of discolouration original content being destroyed after six weeks in the 
calllled peacliPs, pinenpples, and pears ill lac- of rocellip concelltrnte and after eleven weeks 
quered cans Tvas continued. I n  all cases discolouration when synthetic vitainin C was used for fortification. 
lras cvitlcnt Tvhen the iotal  internal surfncc of the can The rate of destrnation in room-stored samples E n s  
was lacquered. The  effect was progressively reduced considerably slower, 30 Per cent. 0111~ of the nlaterial 
when increasing areas of tl .1~ lid nerc  not lacqnercd, and heil~g lost after twenty wec'k-; stornge. 
diffcrc~nces in co,lour Icere negligible whea the lid mas " Swells " due to the p r~~ luc t ion ,  of carbon dioxide 
llnlncqllercd as colllpared witlL a comp]ctelT un]ar- \ V ~ E I I O ~ ~ ~  in Army r a t i ~ i ~ s  of canned f rn i t  spread 
qllrrccf can. Likcil~isr, colour mas well maillta~llpd in incubated a t  high trnil~eratures, and tlresr mere shown 
fllllS lacqlleTed cans when 1 0 0  parts per million of till t o  he ca~ired by ,~l~olltnneous chemical reactions within 
slanllons ?itrate was added. TIlrse results aye of value the spread. Further work demonstrated that  all food- 
firstly because of the enllanced appearance an  ill- s t ~ f l s  tested produced carboil dioxide spontaneously a t  
ternally lncqucred can, but for tile rpa,con tha t  a ~ " l \ i r  rate, and that this 1)rodurtion i q  accompanied 
shelf-life . is greatly increased by tllc c,linlination of by darkening of th(' product. preliminary study of 
c.llemical actioll rpsultillg ill the deVplopnltnt of IIydro- the reaction concerned has been rnatlc and several of 
gen (( sTTpllq ". Fllrther n*ork bc 11ccrqsar.j to de- the dark reaction products isolated. 
fine the method of control ~ v i t h  creatcr prevision. (viii) Ccrn J,cl~-cjuers.--Bs i n  T~rerious years a num- 

(vi) Fruit J7riccs.-In the 19-15 citrus spason, inves- her of internal lacql~er formulations prepared by com- 

tigational work on citrus juice canning was recom- ~nerr ia l  organizations have been tested for suitability 

rncnced after a pPriod, during the war years, when the 'arious a l ~ ~ r o ~ r i a t e  callll'd iroductp. 

artiritics of tllc Srction devoted cllicflT. to assist- Fourteen sausage can lacquers: were tested, including 
ing the prodllction of large volumes of Americaail sanlplcs, but only three behaved satisfac- 
canned citrus juicrs for the Services. ~ b o u t  twenty il1icp torily. Of Oile m'lill.factured l o c a l 1 ~  from an 
cann;ng lincq curu!rncncrd operations using prcccdurcq. imported resin had a n  excellent perfo?mance. 
(levelopetl in thiQ laboratorS, involving haera t ion  and Tiyo trial lots of p r o r e ~ s d  chccsc m-cre packed in 
flach pasteurization. I n  the ccurse of this large corn- cans coatit1 wit21 ~evc ra l  different commc~rcial lacquers. 
mn-rial  caaninq prograrnnw, it hrcame cvident that  Examination after storage indicated the superiority of 
~ ~ n l c s s  canned orange juice ininroved considerably in the abovementioned sausage lacquer for this purpose 

flaroiir it  ~ o u l c l  not hc accepted readily in the civilian 'lsoo. 
market. In an attempt, therefore, to irnprore pala- Several citruz-type lacqurrs, formulated from sub- 

tability, t7i70 aspects of t h e  canning procedure were stitute materials owing to lack of original raw 

selected for intensive qtndy. rnrlteriais, have  hea an tested and two hare  proved 
resistant to citrus juices. One of the successful citrus 

Firstly. the mrthod of heat treatment of the juice to lucqllcrs has bee11 tested with beetroot in acid 
encure frredom from microbial spoilage was studied. llyine, aIlil exalllillatiOns .O far il:il;catc a  ati is factory 
It ha.: hccn found that  cold-filled juices p r o c e ~ ~ e d  in to  this product. 
hoiling wwter in rapidlv rot3t;ng can< nre distinctly rJacquered blackplate 13ackcd ill papaw cans 
superior in fresh flaronr to  flash-past~nrizrd juices. shont,tl lligil degree of 1'7F;htPn(8e %ftc1' $ jX  n e e ~ s t  
Some vcrv palatablp Valcncia iuice? vhich  have heen iucubatt.d storage. Further illrPetigations to 
prepared ha re  retiiinc(1 their fresh f l ~ o n r  to s high the Pmformance of comnlerc.iallg lanqUered blaclrplnte 
deqree over storage ~er iodc ,  of six month9 a t  cool tern- ( I m m s  riitll this proflllc+ lliltlpr +ronirnl conditions are 
peraturns (68' F.). Secondlv, the significance of the now proceeding. 
deacration oi~ernt;on lyrs studied nut1 the performancr (ix) ~ ~ ~ ~ , i ~ ~ ~ ~ t . - ~ ~  all-glasq rl;mhing-film fruit 
of the I~olnebuqh dearrator was examined under jllire evaporator mas instal 't~d, testcti. ail(! nl~rnero1~s 
various oonditions in ternis of efficjcncy of oxryen hdjustments madc. ~h~ limiting factor in operation 
remoral. The a~-silable eridence iiidicnteq that  (leaera- Ivaq fouIld to he rate of rapour and a 
tion a9 carried out a t  present i xnd~r  commercial con- rcdesiglled re~rigeratP(l con<enrer i s  no-cIT llnder con- 
d i t i o n ~  does not contribute siwificantly to flavour sjderation, 
retwrtion. Thiq ~t11rI.- n7?r: handicnppcd h r  the lack of tenderomcicr for  determining ,;,:l,llrity in callning 
a reliable method for the determination of oxvqen in peas dcs:gnpd al ld cons~rllrtetl.  Tt l,r tested 
orange juice. -4 polarorrraphic method which mill during october, 1946, at  ~ ~ ~ h ~ ~ ~ t .  
g i ~ e  an  arcixrate estimate of the O X ; V ~ C ~  content of a T , ,  tested for  acl,ievc.lllent of vacllunl 
juice sample in a few seconds haq 'low been in car13 c ' i o ~ d  in a cornn~crcial nutomatic can closer. 
develoned and calibrstcd. Usinz this method, i t  is Both metbocls rely up011 removal of Iici?~lnpace air from 
~1annc.d to cnrrTT out 3 piore ~ r c p i - c  stud?' of the role the call imm?diatelv before the can lid i i  applied alld 
of oxygen in  the deterioration of canned orallffe juice double Remoral of air  by the use of ixploqire 
during the 1946 season. gas niixtures producetf raciia of the order of eighteen 

The problem of bitternesr in canned orange juiccq i n r h e ~  of niercurv when the heailspace was excesgive 
was a l ~ o  studied, and some intere--tnz obscr~-ations but these Rere rcdnccd to the 4 to S-inch range %hen 
were n ~ r d e  on the incidcncc of hitternrrs in Valencia headspaces rznged from 'IlG to " / 1 R  of a n  inch. The 
juices. Preliminarv re~illtq s~lggrst  that  this bitter- method of air  displaced by steam developed in United 
nrss may Fe awociatrd with t h ~  uce of copper fungi- States of A'lmerica, nnd Irnown as the ~ t e a n ~ - f l o ~ v  
cidal sprays. Some chemical vork  has hecn done on closure, ga-tre satisfactory results when ran headspaces 
the ipal3tion and identification of the bittei. principles were held within commercial limits. When conlbincd 
in Tnvel and Valencia orangrs. with the hot-lid technicrue developed I)? the Di~.i.~ion 



several years ago, vaclla of eighteen to twenty inches 
of mercury were con4stently maintained. Oiving to the 
unsatisfiecl tlen~and in recent n~ontlld for fnllp auto- 
matic vacuum clo~ure ,  tl-ic abilitr to use existing 
cannery equipment with little me~hniiical niodification 
may be of considerable help to thc ca i~ning intlustry. 

8. I)eh?yrTmfed Foods.-(i) Vege/trbl~~ IIoh?jdrnfio,7. 
--An in-\ c-tigation of thc suitabilitS of a n ide range 
of onion varieties for dehydration was staihted last 
year with the co-operation of the Diris;,!~? of T'lant 
Tnduitry, and lias been continued. This work includes 
a study of t l ~ e  general characteristics of the onion 
bulbs, i n r e ~ t i ~ a t i o n  of their storage life, dehydration 
testq, :ind thc cletrrmination of the soli(ls, rolatile 
sulphur and sugar conteilts of the onions. Tlle 
characteristics rcquired h a ~ r  now been dcfinetl and i t  
11as h e n  sho~l-11 that all t l ~ c  vnricties st~ltlied fall con- 
siderably short of the ideal. 

r 7 l h e  investigation of the suitability of differrnt 
varieties of potatoes for dehydration has. been con- 
tinlic-(1. 'The material 11srtl in this investigation this 
year was groTtii by the 1)epartnleiits of ,igriculture in 
Victoria, South ,Instralia, and Tasmania and by the 
L)i~i\ ion of I'lant Intlu-try, ant1 tlle Irrigation Xe- 
search Station, Mcrbein. Tliis season's work 11as not 
yet heen coniplete~tf, but i t  appear3 from the resulti 
obtainetl in tlli, and preceding yt.ale that none of the 
varieties tested is outstanding and that  the factors 
infllleneing tlie reaction of pntatot~s to dehydration 
hare  not xet been dcfillc.d. 

A series of factorial processing and storage experi- 
ments was starfed. Tlie vegetables used in these 
exj~erinients were potatoes, cai.rots, cabbage, beetroot, 
and silrer hect. The variable; being studied are 
blal~rhing treatment, sulphitc level, dryin: teiriperatnre, 
an:l drying tittle. The st0rao.c esperirn:,nts alco i n c l ~ ~ d e  
a coml,:~ri.oii of air- aud ~~i t io ;s~~-packi l tg .  J lr . - t  of the 
processing work required for these i n ~ ~ s t i g n t i o n s  1 1 a ~  
her11 completed, and the rxami~iation of the stored 
11e!1j dl ~ i c t l  iarlljilcs is in progr~s? .  

Some small scale experiments on the dehydration of 
,*rren pezswere carried out using a number of varieties 
grown a t  the Griffith Reva rch  Station. Some promis- 
ing r c i ~ ~ l t s  ~vcrr. o l ) ta in~d,  and i t  i. 13ropoct~l to ('on- 
tinuc. this iiivr~tigation. 

One of the main problems ill clel~ydration is to 
obtain snfficieiitly low m o i s t i ~ ~ e  co1,tent in the finished 
~ ) i . ( ~ d l ~ c t  to  ensure aclt~clnate ctoragc. life, particul:rrly 
under tropical conditioni. I'relirninary reports have 
heen reccivstl from orclrseas de~r;.il)inq the attainnrent 
of rcry  Ion. r i~oist l~re cr)trtcnls b y  liat-l<iug a desicca~it in 
tlie can along v i rh  the dehydrated vegetable. Xxperi- 
lnrntq hare  been car~ricd out in tliis laboratory, asinq 
crnicklin:e as  tho tlcsiccant, to dc t c r iq i~~c  suitablo types 
of package for the lime and the rate of removal of 
n~oisture from the product in 4 gal. and 30 oz. cans. 

The investigation of the compreqsion of dehydratrtl 
regeta1)lrs into blocks I ~ n i  bepn contilmratl. The  rat(. 
of expansion of blocks after removal from the press 
har lietln mea~ured,  and G ~ T I I P  norlr has been done to 
detrrrnine the restraining prr~qiure required to prerent 
expansion. 

Atteliipts have been made to find a substance whic.11 
cou!d he used to coat the tinned. jvrforated, steel tray? 
usecl in Australian dcl~ydrntion pl:rilts to prevrxt the 
sticlring of vegetables to the trays. Tlle problem is 
dificult hecause in m o ~ t  plants thc I-egetahlcs are 
" l~lanched " on trays. Kcthing has pet been found 
~vl1ic.11 iq Satisfactory under these conditions. A mix- 
tnre of lithium stearate and qtearic acid appeared to 
be, for use ~ ~ ~ 2 1 e r c  tlic trays are not used for 
blanching. 

(11) b1r71zt l l e h  yd~(ltior! .- 15xperinlents on the dell?- 
tlration of apricots and peaches were carried out both 
in  t l ~ i s  laboratory and a t  the Leeton Co-operative 
cannrry in cc-operation \:-it11 the New So11ili T\Tales 
D c i j ~ t m e n t  of ~lgriculture.  

T l ~ e  rariables studietl in the experiments mith 
apricots mere hlai~rhing t i l~ie and d l ~ i n g  terripc>l-ature. 
rlt Lt,cton a comparison between suii-tll~ie(1 and de11~- 
dra trd f ru i t  was obtained. 111 the lal,oratorp, drying 
Ll:rres rime detc~niiiietl fur laigc an:l .mall, blanrliecl 
and un1)lanclrcd f ru i t  for four ten~perature-scliedules. 

Experiments with Elberta peaches were carried out 
in the laboratory using Elbrrtay froni Lerton and 
Blachbuii~, EEbcrtas and IInles fro111 tlie Batl~nrst  
K x ~ a i m ~ n t  Farm.  Drying esperimerits were done on 
perled ~ I I J  ~iiipt.cle,l lwnt !I( s, u-inp slic~c- and l~alvcs 
and with and without blanching. 

J l eh~dra t ion  experimrnts were carried out at the 
1,eeton C'annery on tllree ~arict ic. ;  of clingstone 
peaches. Llll fn l i t  was peeled and slices and llalves 
v r r e  dried. ~ r i t l ~  and m i t h o ~ ~ t  blanchinn. I n  the labora- u 

to~<,v, cl i~~gsione  j)c~at~I~rs n (.re r1~eel fol. a cornparibon of 
iulpl~uring with dipping in su1l)hite solutions. Some 
worlr ~ a . ;  carried out 011 a labora toq sralc to de tern~ine  
tl!r s11itnI)ility of tlillricat tiinbels for the inal~nfacture 
of trays for f ru i t  tlehytlration and :11so 011 the use of 
rarious waxes l o  prerent tlle sticlring of slices to 
woo(3(~1i traps. 

Interini reports oil tlle storage of dried fruits  have 
been prepared fol* the Coilncil for Scirntific and Indus- 
trial 1lc'~cnrcah C'oinrnittec on 1'ro:'~~siiig of Dried 
Fruit. Experinients on dried pca1.c. apples, peaches, 
and apricot. ~vhjch  were comlnencetl c>arlier hare  been 
coiiti!~ui~tl alrtl solrlc hare  h~t.11 roi-rlpletcd. These have 
been directed towards studying the effects of storage 
temperature, initial 5ulp2111r dioxiilr content, and n~ois-  
tli~-e (.otqtf>n t oil tbc s t ~ r ~ q ( >  !if(>. TVl~rn the cxperiment~ 
.till in prcpl ecs 11a.ire been conii;~lcted, sufficieilt data 
\\ill  he available to allour of thrl piiblicatiou of an  
aut l ic r i ta i iv~ bulletin on the storage of dried tree 
fruits. 

( i i i )  illf.nt Iicli!/drnli07l.-ilt the request of the 
lh1partrnc.nt of Con imr rc~  ant1 J l g r i c ~ ~ l t u r c  plans have 
been niade to estencl the inrc~itlgations on the pro- 
cessing of mutton for deb~clration. Owing to lack of 
space, inl-e-tigations llare p r e r i o ~ ~ s l y  been concerned 
more ~vit l i  the storage h e l ~ a ~ i o r  of de l i~dra tcd  mutton. 
Eqnipmmt for rarrgin~c oout p r o c a ~ s i n ~  studies is now 
being inyrallcd 411 a Ilboratory a t  ,Inbnrn. and work 
dnriny t 1 1 ~  year has I:een mainly concerneel mith 
clcsiglling and oht8ining this eqnipinent. Some storage 
exljerin~(~nts ronIlnrncrd last year were complcted. 

( iv)  Egg Powder.--,I storage experiment started 
last year and discuszed in the previou-, report was con- 
t i ~ i ~ ~ e d  i?nd v i l i  l,c coiilplettd s1,ortIy. A ~i i ia l l  csperi- 
nient to i tudy the effect of pae1;iiig in the can 
with dried egg wa.: started. 'The stncly of the absorp- 
tion of cai-l~ol~ ~lioxii l(~ by dried egg was c~ontillued. 

(v) CzJinnry Quality of Potniocc.-A study of the 
vnlinary of potato vai~ietics mas carried oxit 
in conjunct i~ i i  with tlie study of the ~ u i t n b i l i t ~  of 
p ~ t " o  varieties for dehydration, mentioned above. 
The ascorbic arid content of potnto varirtics wa.; also 
studiecl. Ke~111tq are now arailable for two seasons' 
15-orl.: on niaterial grown a t  Canberra. There mere 
large seasonal differences, but sonle consistent varietal 
o8ccts ncrv c~!)-,c~rrctl. Only one .~easori's work has yet 
bceii done on material growlz in  the main prodneing 
R:'CRS. 

(vi)  Biochemica2 I n o e ~ t i g a i i o n s  on P o  ttr 1oes.-Po~u 
varieties of potatoes ~ w - e  grown a t  Canberra and there 
were t ~ v o  plantings in the season. Tlie a~corbic  acid and 
solids contents of tul-ers were determined a t  various 
stages of gronrth, an(] :L study was made of the distri- 
bution of ascorbic acid and solids within tubers. 
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9. 1'ublications.-In addition to the Food Preserva- accumulated o n .  the distribution and approximate 
tion Quarterly, Vol. 5, the following papers were alnndance of fishes of commercial importance with 
p~bl ished during the year :- bio!ogical details of the specinlens collected. Plankton 

Empey, W. A., and Allen, R. (1946). Fish-curing salnples were also obtained and nunicrous temperature 
and smoking. lf'isherics Xezuslefter 5 (1)  : 18-20. read~ngs  recorded. 

Err~pcy, 3'. _I., and A l l ~ n ~  It. (1846). Fish-ci~ring. 111 order to devote greatly increased attention to 
Kiln constructional c1e:ails. Ibid. 5 (2) : 18-19. exploratory work in general the Council is eutablishirig 

Oillcspie, ,r. M. (1948). Tests for quality in egg an Exploratory Scctioli within the 1)ivision. 
pulp. 3. The influence of bacteria i n  pure and 2. 1J)eveloprne~~tnl TVorlc in 90~11~-eastern Australia. 
n:ixed culture on the r e - a ~ u r i n  reductase test. -(i) 7'crsnlaniu.--The routine testing of tlie new 

1 J .  Coun. Xci. Ind. Bas. (Aust.) 19 : 117-27. sou' l~ern trawling grounds with the Danish-seine not 
Hicks, E. TIT., and Garden, Joan (1946). Expcri- from the State Fisheries' vessel Linu)enre was continl~ed 

nieitt nit41 substitute containers for jam, with orcl- niost of the year. Tllere is still no clear sign ot a 
sorne general comriscnts on tlie prohlcrn. Atcst. r e tu~-n  to tlie goocl fishing conditions tha t  prevailed 
Food 1lInnuf. 15 ( 7 )  : 12,14,16. in the autumn of 1 9 9 ,  although no very great a~nollrlt 

Huelin, F. E. (1946). The  estinlation of fermcn- of work nab done a t  tlic same season in 1926, owing t o  
table sugar in pork and hacon. J .  Co7tn. Sci. the pre-occupation of the vessel with walk on pelagic 
117~1. ncs. (AUS~.)  18 : 96-102. fish. Although this experiment has thus not yet reached 

3IcKcnzic, 11. il. (194.3). A volumetric method a definitive dtage after nearly t v o  and a half years, it is 
for the determination of t i n  i n  foods. Ihirl. 18:  irltendeti to issue a brief interim report upon tlic results, 
181-7. which may be of sorne value to the trade a t  the present 

Olsen, A. M., and Scott, W. J. (1946). Influence time. 
of starch in media used for the detection of With regard to pelagic fishing, tests upon the horse- 
heated bacterial spores. Nature  157 : 331.  ~aackerel  ~ l ~ o a l s  were again all important feature of the 

Scott, TIr. J., and Stewart, D. F. (1945). The Tasmtliiian \vnrk, ant1 it liad been hoped that  real 
influence of dissolved t in on the gro~irth of success would be obtained on this occasion, with the 
C'losiridiunz bofrrlinunz in canned vegetables, new 200-fathom purse-seine net which was recent11 
11. Eurtller experirrients in plain and ir! obAailled froni California. The specifications of tilk 
laccluered cans. J. Coun. Scl. Ind.  Res. (Xuqt.) net.uTere those which llad been zuggcsted k,y tlie ex- 
18 : 173-80. prrience of a long series of p l ~ v i o u s  attcrnpts to capture 

t11c.e fisl~ nit11 loeally-111aLle equil>n~ent. I Jnfor t~~nate ly ,  
X. FTSIFERIES I N V E S T I G A T I O N S .  alnlost the ~ r h o l c  period of the work, mlltich cove~cd 

1. I n t r o ~ l r c f o r y . - - - ~ ~  past year llas bcell a period of the t l i ~ e e  autamn nionths ~ v h i r h  in  other years (1941- 
transition, witllessing the grailual rciumption sn(l 1926 inclusi\-e) col:stitutcd the optimurn period of thc 
3,ill,lificaa:ion of rese,lrch aelirities. special  duties year for shoaling n~acliercl, was unexpectedly chainac- 
assumed by c'ertaill of the ~ i ~ i ~ i ~ ~ ~ ~  lT7itll teriwd by most d i s : l~~bcd  ~veatlrer co~~di t icns ,  and aa 

to  the war efiort-first of all under tile a rnqnlt i11c.r~ mrrc extrcrrirly few occasions upon mhic.ll 
~ ) ~ x ~ ~ ~ t ~ ~ ~ ~ ~ t  of -war  ~ ~ ~ ~ ~ i ~ ~ t i ~ ~ ~ ~ ,  subsequelltly the surleying vessels (the Licizire~ree and J l n r y )  found 
ullder the Dcllartment of Pos:-T3Tar Reconstruction-- slloa1s ~vhich  were even moderately suitable fo r  a t tpn~pts  

tapered off. Ultimately the temporary crll !roc at  fishing by tl!ia inranr. T h e e  few opl)ortuni:ics -cr-ere 
ColylnlonT5pa~~]l ETisheries ,iuthority was trnl!ifei.rcd to  nloqtly used up ~ i t l l o u t  suc(3css in the preliminary 

<I 
tile l)eIlar~nlellt of Conlnlerce and I~gricnlture tElere to fe'ling " stages of the work, and did not recur after  the 
form a permanent Colrinlonwealth administrative effort got d o ~ l l  to  a proper woyking basis, as a 
(yeTelol)lllPilti~ pro\-idillg cols+illnity for  tl,o.c r e d :  the ~ ~ a l u e  of the purse-~rine for mackerel r c : ~ a i i ~ s  
\p-ar-timc activities wllicll ill or  motjified forill undetermined. There was er;clence t1.1:tt tire fish were 
are reqnisitc in normal times. in t l ~ e  al.ea as usual, but ~i~oulcl not surface bceaure of 

~~~i~~ the year the I>iviqiunys vessel, M.V. poor xcather conclitions; i t  has heen s11on.n in o:her 
~ / T T ~ ~ ~ ~ ~ ~  was returned the nasal Australian N ~ ~ ~ ,  years tllat these fish hardly ever rise well except on 
lLy :).,,horn, during the \\Tar years, i t  mas elnploycd on '"1" sllllny days, of whicll Illere are generally a reason- 
valuable llvdrograpllic survey work in f o r m a r t y  areas. al:lr nu~riber in the Tasmanian autumn. 'Chi.; setback 
~h~ vessel is bpillg given a prelimjnary reiit ;n F ~ ~ -  W ~ S I R O "  tmexp~cted, because tile record5 of the f i le  
nltllltle prior to resuming rescarcli lvork. 117 a,~(jitioll, f ~ r e ~ ~ i o u s  seasons in TI-lrich the Zliaision has been 
tlIe ~ ~ ~ ~ ~ ~ . i l  acquirc,j a rpsearch vessel, the attempting to catch mackerel llacl indicated that  this 
allsiliary wooa]en lcetc]l yniPan, 81 feet in length. rpSO1lr'e mas quite st ah!^ from year to ycar in rcqpcci 
T1!is ll~ill refitted for research is cf  ab~indance of surface shoals, and i t  Tn-as in fact 

r.pecially for  tropics. F~~ local work on qpecially sclec'cd for inten.i.c7c work partly becaurr it 
,he east coast the lallllcll xipton was also acquired. steq ed linique in this respect anlong the pelagir li.11 

s ince  the ~ i ~ i ~ i ~ ~  ha(, not at  its disposal any major storks iilvcctigated in south-eaqtern Australia. ITonv- 
research during the year, furtller exlrr,rimental e ~ ~ e r ' ,  the eiFolt -c~ill require to  be c o n t i n ~ ~ r d  in tl:e 
fisl!jng tests llTere restricted to those wllicll collld be flltllre, probably employing drif t  nets (orclerecl from 

out by charter or @tiler arrallgelnerli. abroad during 1945) as me11 as surface seiueq. 
xc,ference is below to work carried out 'I'iTitl, -1 little ~vor!i. lvas done upon sprat fi.;hinp in tl;c 
h f . ~ - . ' ~  ~ ~ ~ h ~ l  (western *lustralia) and ~ i ~ ~ , , ~ ~ ~ ~  ( T ~ ~ -  auti~rnn of 1916 bly one or two pr i ra t r  opi~rators. 
m:tnia) and by al.rangcmellt witll fishermen (New utilizing netting provided by the Division, and tile 
So;l:h ma lcq ) .  In f estrm Australia boat facililicS servicec of a man l ~ h o  claimed extensi~ye experience of 

fo r  a nurnl,,or of investigations by fishing for ~a rd incs  ill Spanikh wa'eri.. Some fi.11 were 
Fisheries llcpartnlent, the Xioyal Australian Wavy, caught, but in no  larger quantity than has berti 
Dl-i\late owners, and fisllermcn. A SG-ft. lllgger, Isobal, ol)fainrd sereral times before in the c o u r s ~  of tlie 
\i.2s chartcrecl from , J ~ ~ ] ~ - D ~ , ~ ~ ~ ~ ~ ~ ,  19.25, fo r  a fishp,,iPS niribion's prei ious six seasons' work (1040-45). Thc 
survey 1:et~~een %Iandurah and Dcrby. Mr.  G, 1'. matter will probably receive further attention in future, 
TIThitley, Ichthyologist, Royal hnstral ian Museum by priraLe operators at any rate, but i t  still sePmq 
(c;cconded for a period to tile niT:ision) acted as ~ n l i k r l y  that  large catclies will Ire made s~tficiently 

nfirer-in-ehargc. Tile Isabel hegan her often for the species to  support an  independent fishery. 

on Jill$ 14  a t  Premantle and terminated a t  Geraldton (i i)  ATezu South 1Vales.-some attention was dcroled 
on 1)e:~rrnber 13. The survey covered a distance of to the activities of a small concern ~~k t i c l i  operated ill 
4,000-.T.O00 miles. Cnnsidcrahle information was the south coast waters d~ i r ing  the spring and summer 



of 1945-46, with the object of capturing tuna and 
pilchards. Although this venture was led by an  
An~erican who claimed extensive experience of this sort 
uf fishing in the north-eastern Pacific, it proved under- 
equipped (even with the maximum of assistance the 
Di~is io i i  could provide) and generally ill-prepared to  
rope with the conclitions nlitler ~1-1iicll pelagic fish 
geilerally occur in  this area. I n  the outcome, the 
results achiered were by no means even up to the 
standard of those obtained in  previous years by the 
Division's own vessel T/lrnrreen, and the xvorlr was not 
long continued. Pilchard shoals, a t  least, were net 
abundan: during this period in the area worked. 

Subsequently, in the late summer and autumn, the 
Uirision provided eqiplneiit and other assistance fcr 
some pilchard fiahing-trials, by surface seine nlethocls, 
by private fishermen operating in the Jervis Bay arra. 
A good deal of painstaking ~ ~ o r . 1 ~  (designing and b,uild- 
ing of nets, and testing of different typos) has been 
done, and several catches hare  been made. While these 
are still well within the range of those obtained by the 
M'u~recn in  1940 and 1941, i.e. of the order of hundred- 
weights rather than tons, they are apparently proviug 
aufficicnt to encourage the operators to further eifcr ts. 
The importance of any such work, especially in ricw 
of tlie rnlne of pilchards as live-hait for tuna fishing, 
has heen empliasized in eariier reports. 

( i i i)  0cneral.-The total result of this work, which, 
it will 1)e realized, has engaged much of the time, elFol-t. 
and resources auailable t o  the Division in the past Teal, 
rather supports the conclusion that was suggested by 
the results of much earlier work from 1935 orirvards; 
that is, that the clexelopment of new fieherics in  qoutli- 
eastern Australia, especially for pelagic species, is not 
likely to he a simple procccinre. One very special diffi- 
culty, the impor'nnce of which will hare  been realized 
from the foregoing and from previous report., is that 
of annual flnctuations in  abundance and availahilitp 
( in respect oi t l ~ e  gear used) of tlie fish. These occur 
in all parts of the world but have proved estremelg 
tronblesome in these waters. I t  is hoped that  a t  I ~ s t  
somP of them developmental projects ai l1 crentunll\- 
yield satisfactory results, if trials are persisted with 
and highly skilled personnel and adequate equiprrc~nt 
are arailable. 

3. Biological Investigations.-(i) Clupeoid Fish 
(Pilchards, &c.).-Although there are still no signs cf 
the early emergence of a major fizhery baqed on n ry  
of these species, commercial interest in them ij now 
greater than for some time, a measure of experimental 
fishing is 11eing done (see above). and i t  seems possilxle 
that  some expansion will shortly occur in this fipld. 
This seems par:icnlarly so in Tictoria, where a smrll 
fishery exists already, and ~vliere the denland (especially 
from the rising fish paste industry) is apparently grow- 
ing. Since i t  has been shown that all the principRl 
species so far  investigated are subject to abnndanse 
fluctua:ions, i t  has been thought desirable to continue 
the biological work upon some of them with the special 
object of 1inde:-standing and perhaps predicting such 
changes so as to minimize the difficulties which the 
trade will encounter in any attempts to  exploit these 
stocks. Tllip inaolres studies 011 ~aeia t ion,  age, and 
maturity, and the analysis of such abundance data as 
are availal>Je. 
,I good deal of such work has already been done, and 

is continuing, upon the pilchard of Kew South Wales. 
Much of the age and maturity work was done (and 
reported) some time ago, and whilst i t  is still not 
available for publication (the recent discovery of some 
fresh pos~!'bilities in  thc scale-reading work compe!!ed 
some ad(!itions to MSS) i t  is sufficiently complete for 
use in interpreting annual changes in abundance. as 
established from the rcrords of shoals s c ~ n  by the 
IT-flrrc.cn and other boats, as being d ~ i e  to the passage 
of year-broods of different numerical strengths through 

the adult stock. Brom this work i t  is now possible to 
make a rough assessment of the relatire strengths of six 
out of seven successive year-broods of sou'h coast 
pilchards, viz. 1937 poor, 1935 medium, 1939 good, 
1040 medium, 1941 no information (due to war-tirne 
interference with the pea work), and 1942 and 1943 
mcdium. The relative abundance in  any IT-inter is 
positively correlated with that  i n  the preretling spring 
and can he predic'ed from it, and there seem to he goor1 
possilliliti~s. of establishing an  even more long-range 
bystem of forecasts, if such is  ever required. 

I n  Victoria, ~ u c h  bio1ogic:ll work is  at  prclscnt con- 
c,rntrntrld lipon t11.j ~ncllovy,  and is not so f a r  adranced. 
I t  has been shown that the main spawning season is 
rrboiit the lntc summer and early a i~~tumn,  ant1 that fish 
Iiatcl~cd at  this sensor1 attain rnodal sizes of ahont 65, 
SO, 95, and 102 mm. body length, i.e., about 3.1, 3.8. 
4.5, and 4.8 inches total length, at  their first four annni- 
versnrits of birth. T T Y ~  lliles of research on thi.: sub- 
ject (scale reading and length frequency distributions) 
a g r e ~ d  lye11 in thr results. 'rhcre are I R P ~ C ~  fish, 1111 to 
5.3 inches total length, whose age is probably about 
fire or six years. 

Knowledge of the geographical and seasonal distri- 
bution of both thc pilcllard 2nd ancllovy in Victoria 
has been greatly added to over the past two years. The 
poor ,.lipply of both species in Por t  Phil l ip Ray in t h ~  
wanner montlis of 194-1-43, and of the pilrl~artl also in 
the follo~vinq season, caused fishermen to seek and 
catch these fish in other parts cf the State. There was 
a ~:1rticnlnrly large. and sii~4ained oc'c.urrc.nce of both 
species in the Fliizders area in  the late winter and early 
spring of 1945, which might not otherwise have 
attracted nli~ch attention. 

Pilchards (TVcsIern Atwfralia).-Obserrations on 
pilchard occurrences in the soixth-~x~stc1.11 area a r r  
tletailpd in the report on aerial reconnnis+ance. ,lddi- 
tional data mcre obtained from a n  examination of 
calmon stcmachs a t  IIopetonn in Nowmber, 1043 and 
F'chruary, 19.26, fro~ri  n 11ic.h it appraretl tllnt e~tcns ive  
pilchard occurrences persist througliout the summer 
in this area. 

A11 csl?rrimental catcll of pilchards by small-meshed 
bcach seine was made in Bnnbury harbour in May. 
1946, and efforts are being continued to find out 
~vl~et l lc~.  tliiq fislli~ig can be conductctl commercially in 
this way. It was in this area that large occurrences 
were located from the air  i n  May, 1043, and, since that 
date, ~amp!es have been collected by Fishrrics Depart-. 
melit Inspectors each ycar. I n  July, 194.5, shoals were 
ceen i n  the area fnr thrr  nortll, near Frcmantle, and 
qamples were collected by the Isohel.  

( i i)  TT71zit~4ait (of Tnsmnnia).--At thp request of 
varioi~s parties interested in this fishery, a biological 
and gc~iri+al investigation was comn~ciic.ed durinr 1915. 
Thougl~ virtiially imfisl~ed prior to 1941, the Tas- 
manian whitebait stocks yieldcd a catch of ,some 150 
tons in 1945, i,e,, approaching ' he average anni~al  oiit- 
put in  New Zealand, althoagh the principal form there 
(Gnlon-ins) is quite dif'c~rent from *the main one in 
Tasmania (Loncfiia). While it is thus small, this 
fishery is rather uali~able, since i t  l~rovidcs the (.an- 
ncrics \vith a suitahlc pack at  a tiruc of the year 
(the spring) when other supplks are hard to get, and 
moreover very little eqiiipmcnt is reqnired, a siinple 
scoop, opcratctl from the rircr  bank, being ofteii a11 
that  is newssary to make good r8tclies. The fish 1.~11 

1113 tlic rircrs from the sea to spawn, which tlicy appa- 
rently (lo but once 2nd then die (so that  there is only 
one gear-class. in any given season's r ~ ~ n ) ,  and the young 
fry are carried domnqtrcarn. The ora may (.ither tlrift 
or ntlach to legs, qioncs, kc., and ar? riahlc in  either 
condition. The sex ratio, m~hich is e~zqily cqtahlislled on 
acconnt of a marked sexual dimorphism (this and some 
otllc~. pointq .rvcrc observed by olhrr investigators prior 
to the commencement of the Division's work). is 



extrenlelj variable. The fishery began in the Huon 
River, but declined there (see below) and siilce 1913 
about 90 per cent. of the catch has come from a grailp 
of rirers in  the Ilevonport region. F u r t l ~ e r  streams 
are continually being ol)cxned up. 

On the rnain point on nhich the 1)ivision's advice 
was souqht, that of the condition of the fishery and the 
safe l i~u~i ts  of exploitation in the diflfrrtwt rivers, there 
ieelns to be no cause for concern a t  this juncture. The 
general picture is that  of a fishery a t  a healathy dtve- 
loping Catc21es ha\  t. declined in t n  o r i ~  ers, but 
for definite reasons which are not connected with any . . 
scarcity of fish. For  oilo or lTVo htrealiis Chei e aid liidi- 
r.ation~ that the catch le1-rl nliqht be at  or approaching 
its safe maxinlum. The problem will receive further 
attelltion ia !the coming season. after wl~icih more 
definite and final cullc.luiions can proi)uCly be 
formulated. 

The other problem coiicerhed the dark colour of the 
fish in cr,rtain rirers especially tlie Huon, wliere 'the 
catch fell off largely because a cannery was dissatisfied 
wit11 the prodart. The present ~vork  has establisllcd that 
the dark colourc~l fish arc the spent ones, and that 
therefore a better product can be obtained in  the sanze 
river further downztream. The ccntre of the Huorl 
fishery is some di+stancc from the spa, r1111ch farther up- 
ytrean~ than other more favoured localities, and this 
naturally means that  a higher proportion of the arail- 
able fish are already spent n b(w t h ~ p  arrive there. I t  
reniains to be sl~own, of course, that  fishing eoll(iition8 
ar r  suitable at  these downstream lccalities, k)ut this ii 
definitely a line along which a solnilion ~hoil ld he' 
s( ~irrht. " 

I t  is hoped ~ h o r t l y  to distribute arl interim report, 
rovering #these fintlii~gs, to the principal whitehait 
buyera aiid other interested parties. 

( i i i)  Sou* h ~ r n  Bltc fim 1'wtn\l?rr .--(a) CV~stertr Aus- 
tralia.-Fnrther new data regarding the di*qtribution 
of the species in Western Australian waters were oh- 
cained during the Iaohcl survey, ~ ~ - h e i i  a specimen 
:%as talir11 I,etween Frernantle and Geraldion in 
:\ugnst. The specimen was of the next older year 
group from those taken in the same area by 
a :~n\-al rrssel the l)rcvious January.  The evi- 
clPnce to date suggest- that  the equivalent txna 
areas, as oompared with south-eastern Australia, 
 ha\^ a more northerly exteniion in =Western 
,\ustralia. This applies to the pilchard ,situation and 
also to some of the sea-birds intimately associated with 
pelagic fikh occurrence,: (cf. the gannct, Ptdn SIJI.TO~OT). 
A handicap, however, has been tlie lnck of systematic 
o l ~ c e r ~  ations on this coaqt, compared ivith ml~a t  was 
accon~l)lisl.~c~l in eastern dustral ia by the IVurreen in 
the period 1!)38-42: Tllu,~ i t  ir not y-et possible to 
interpret as f i~ l ly  the southern hluefin mo~crncnts on 
this coast. Fi~11ermc~11, 11olvr.~ er, rc>r:ort that the small 
size group which was taken by tlle naval ressrl brtween 
Fremantlc anti O;eralrlzo?l in January,  1925, is abundant 
in Geogral)lir Bay and iiort?lrvartls JcrinS. the si;rintlclr 
months. 

The large adult (spawning) bluefin were again 
plentiful on the qouth coast during the slxnmer, and an  
i~nnsual nhcnorncuon was the nunihcr strandrd o? 
caught i n  shnllo~r water, as f a r  nortlr as Geographe 
Tiey (cf. T :~~n ian ian  and Clyde River, Ncn- South 
Wales, cal~tnres.) 

( h )  Sort fir -4 t~strntia.-Fewer 1 eports were received 
from South .\~istralian collaborators than in previous 
years, but these suggested the species was plentiful 
during the summer (1915-46) in  South Auctralian 
waters, with 1a1-sc fish, bipgcr than ordinarily oblninecl 
in  New South Wales and Tasmania,  particular!^ 
:tbundant. 

( c )  E n s t ~ r n  Australia.-ft' appear. froni various 
reports tlint the penson was a good oilc, and, in Xevi 
Soi;t11 Tlrnle-, quantities nere ieken commerc:ally €01 

the Narooma cannery (apparently for the first time 
sii:c.e 19-11), but the season appeared to end earlier than 
normally. -4s laat year, no contact appears to have 
Ilcen made with the second year group (the smallest 
size fou~ld  in  the coastal runs in  the east). Ro\\ever, 
systerriatic sampling on the scale made in 1938-41 
nas  not yet rene~vcd. 

I n  Tairnania, a southern bluefin weighing 125 lb. was 
taken st Cape Pil lar  In April. Such a large specimen 
has not born reporled frorn this area for m:lny years. 
'I'l~r> orllp o t l~er  large one rccc;ved from Tasrr~ania was a 
.pe(~imen taken in the spring of 1869 at  Spring Bay, 
anJ  illtr I L I O ~ L  I . ( ~ c ~ ~ I c  record {or eanle1.n Anstralia, as a 
nhole, wss taken in May, 1937 (238 Ib. at  I:enn:~gui, 
S e w  South Wales). fIowcver, just a t  the time (June,  
1946) that thiq report was being hnbmitted, not i f i~~l t ion  
cvas received that a s o u t l ~ c ~ n  I)lucfili tuna, of 153 Ib., 
had just been captured i n  Clyde River, Bateman's Ray. 
T11e location and movements of the large adult bluefin 
in the soulh-east r en~a in  at  present unsolved problems. 

(iv) Other Tuna Spec ies . -S i~ ip~d  tuna in the 
south-pastern Australian region again appearpd to re- 
11c~at t l~r,  1!M5 .itu:~tio:~-no shoals were observed from 
tlw air  of contacted by boats in the Bacs Strait  area 
&lying the a u l i ~ m a  scason. Odd fish were capltiired in  
r 1 I a s ~ n a ~ ~ i a ,  brlt the only shoal formations n7r.rc observed 
:~loilg the New South Wales coast. 

Extensive obs~-rvations 011 the northern bluefin were 
made by the Isobcl expedition in  north-west 
lus t ra l ia ,  \ i l~e le  i t  appears to be the pretlo~ninant tuna. 

(v) Salmor~ Invest igutions.-General references to 
the distribution of salmon shoals, as seen from the air, 
arc m3de i11 the section of this rc.pori devoted to aerial 
reconnaissance. General biological studies were also 
t on'tinued. I n  order to obtain coiny:relzeasire data for 
tljc continuous study of fluctuation i n  occurrence of the 
various size (and therefore age) groups, large numbers 
of mcaqurements were made a t  the Naroorna (New 
South ?Vales) cannery and in  the hlelbourne fish 
market. The whole series of n~easurements awaits 
analysis at  a f u t i l r ~  date, when II is suitably complete. 
I t  is anticipated that i t  will .yield valuable informa- 
tion on the growth rate of the ,~pecirs and on the rela- 
t ire p r o d i ~ c t i ~ i t y  of S U C C P S S ~ V ~  yea& of spa~vning. 
Other uhase* of the biology being str~clied are the de- 
limitation of itlle spanning grounds and  the elucidation 
of the early life history, from egg to post-larra. 

I11 Western Australia (2a1111ing operations were com- 
n~enced at the instance of the Division and of the Chief 
1nsp:ctor of Fisl~criec. Resuliq so f a r  have exceeded 
i ~ t i o s .  'I'lle fish are pa(>!c~id in fl'e " relish " or 
" fi-11-loaf " f o r n ~ .  With the exploit3tion of the salmon 
fishing a t  the Twelvc-mile Ecach, IIopetoun, :L more 
efl'ectivc sairlpling of the sxlmoll has been l,ossible, xlzd 
a tagging programme has been instituted. 

(vi)  Hcsrrat otlta 111 1-est;gatio?~s.-As do ~a lmon ,  
barracoiita preqent difGcu1tic.s in the making of age 
tietermination, because the nornlal means of ascertain- 
ing ::ge in fish (from annual ricgs oil otolitlls or scales) 
are not aPplicab!e. d i d  is ob:ainable, 2lowevcr, froin 
copious Icnqth meawurcn~ents likely to show gradation 
in length from year to year, and such measurcn~ents 
:ire bc iur  sLc,adily aocinn~ilated, especially a t  the Mel- 
h o ~ r n e  Fish Market. 

Barracouta were ~~~~~~~~~~~~~~il;y p!entiful i n  1944-45 
In 13:rss Strait, Tasmania, and southern N e ~ v  
South Ta les  waters. 'I'his occurrence probably rc.l,re- 
sented t l ~ c  peak of a farorable natural fluctuation. I t  
was anticipated that  the ~dea t i fu l  ocrurrcnces ~$,oul(! 
(4ontinile during tllc. 194'5-46 icason, anil this has 
occurrc,c'i, although there is some in i i ica t io~~ of the 
passing of the peak. Again during tlie latter year the 
production of barracouta was limited chiefly by 
economic factors. It iq trident that a close relationship 
?xis;< Iretnww this exceptioi~al occurrence of barracol~tti 



and hydrological conditioris a11t1 otlier observed 
biological ereiits, and an  attempt a t  collation of the 
whole is being made. 

(vii) 'I'igcr E'lathead Investigc1tions.-Early in tlie 
year i t  \ \as evident that the Tasmanian State Govern- 
ment was having little ~ucccss with its ressel 
I,in~c,cnee ill catc>lring flathead, ancl it beca~lie necessary 
to carry on a restricted research programme 'on the 
New Soutli Wales stocks of the specie,. 'The long-tern1 
a i n ~  of thi i  \I ork is to d(~tcrminc tlie optinru~n average 
catch figure for the eastern Au=tralian flsltlieati 
fishery; t11e ~ l ~ o r t - t e r m  aim is to have :1 u ~ e f u l  body of 
data available ~l1e11 t l ~ r  expc>ctcltl cornplai~lts of over- 
fislliiig are voiced by the trade, and adrice is requested. 

A system for sanlplirig tlie corninercial catch brought 
in to the Svdnev ~iiarkets has heen ~.stablislled. Kit11 " ., 
the decrea-e in  black rnarltet sales, this system sliould 
efficiclntly sample ?he total actual catell, since in la~ld  
sales froiri the fishing ports are us~ial ly small. ( A  
quantity of fish is also sent to tlie Alelbonrne market, 
and this too is being sampletl). Fnturc rlianges iii the 
S c n  Soutli 'Tales fisll-~narkcting I)ractices ]nay enforce 
alterations to this systeni. 

1,aborator.y work has concentrated on developiiig a 
nletliod for determining the percentage age colr~posi- 
tioii of sa~tiplrq of flathead, by lrlean.. of t l ~ e  otolith. 
Tlii? ha, now rcacllccl a stage 11711c11 it is felt po>sible 
to go ahead arid, as soon as adequate sainp!e> are to 
hand, cl(>tcrl~line the ann:~al mortality in tlie chief 
age-groups in  the fish stock. A ~e l i ab le  estimate of 
this over t n o  or three years is l)clrliaps the rnost 
important ba4s  frcni ~ t h i e h  to start control of a coin- 
mercial fi-liery. Alrencly i t  nlay Le said that the f la t -  
hear1 fishcry is based on in:liriduals of tliree, four, ant1 
( to a less extent) five years of age, ~ v i t h  occasiolial 
catches of numerous two-year-old fish. 

1)uring the coming year i t  ~ i i l l  be possible to debotr 
n1ol.r time to the fjatl~ead ~ r o r k .  

(viii) Shark  In~:estigutions.-(o) Snapper shark 
(Nologulcus rhinophnnes) .--An investigation into the 
biologj- of this sl~arlr, the l irer  of ~~hic.11 Z-icldi a rela- 
tively high ri tarr~jn il oil, was comn~enced during the 
past Sear. Tlicre i s  general agreement oil tlie diztribu- 
tion of sexes into scl~ools, areas used for breedins and 
nurseries for the young sharks, but tllerc are many 
conilicting data regarding tlie seasonal migration of 
the cchools of shark. Squicl and octopl~s forin r l~o n,ain 
food of this species. 

Tagging of sliarlis is  being planned to obtain in- 
formation on nligrations, seasonal d i~t r ibut ion ,  ant1 
growth rates. 

( b )  Statistics.-In Western Australia. selected per- 
sonnel i n  the rarious f i ~ l i i i ~ g  areas hare  been I)rovided 
with special forms on wl~icli are tabulated rc,gularly 
bioloqical and statistical data concerning the csatches. - 

( ix)  1 1  Intresfigufions.-The collection of 
Il'cstern -1nstralian scales have been read ant1 the 
les~ll ts  are being analysed. Analysis of the qtocks from 
rnarket and field measurements continue,,. It is eri- 
derit that  t l ~  fishery exists almost entirely on a single 
year class (2nd year fisli) n l ~ i c h  has not previol~sly 
spanned. liontine investigatioas on lmlllet a r r  btling 
contilnied in Wectcrn and Eastern Anqtralia. Tagging 
operations are being included. 

Froni November, 1945, to January ,  1046, the con- 
s~ rva t ion  programme instituted in 1942, as a rc.sult 
of rc,comn~endatio~~s by tlie Division, was tcrn],orarilg 
relaspd in tbc tliree chief western esti~aries. Thc 
objective mas to ai-ess nr11ethc.r variations hare  taken 
place in the size-compoqition of tlie fi..h nr i n  t11c.ir 
abundance in  the intervenii~g period. No apl~areii t  
i n ~ r e a s e  in size \ras found, though this v a s  not uncx- 
pw'ted, since fish in the region referred to are of 
one ( t l ~ e  second) age groiip. I t  is hoped t l ~ a t  by 

continuiiig observations during a further period of 
~.claxation of restrictions i t  will be possible to deter- 
inine if-llctlier an increase in  abundance had occnrl-ed. 

( s )  Oyster I~~i:cs2igalions.-((1) l l ' ~ ~ ~ t c r  mo~fal i ty .  
--lnaly;is of the experiments so f a r  carricd out gives 
the follo~ving information :-(1) Mortality declines 
npitreain. ( 2 )  The peak of the nlortalitg occurs a t  
ap~)rosimately the salne time each year. ( 3 )  Degree 
of crouding of the oysters is not significant. (4)  The 
(( g r o ~  ing 1erc.l" generally adopted by oysternien 
apl)c>ars also to be the level of maximunl lriiling. (5)  
T ran~p lan t ing  to a lower level reduces mortality. (6 )  
Oy-tci' c.tcclr, brought to a test area fro111 diffcreiit 
locbalities, shows no difrerence in  killing rate if estab- 
1ialit.d for some tirne; but if moved just hcfol-c winter 
significant diil'ere~lces occur. ( 7 )  B y  nicans of a 
aperial' resistance thermometer, temperature data of 
tile niud and \rater at seleetccl points on Shell Point  
lease n-ere obtainc~tl it  .items c.\-i<lcllt tliat the tempcra- 
ture of the water's edge will tlrop to very 101~1 levels 
i n  tlie late ~viiiter and early spring, ant1 that  if this 
is p r o ~ e d  to be so, ten~l)c.rature can be considereJ as 
tlir clominating cauqal factor of winter mortality. 

The conditioning of the oysters during the preceding 
summer thus appears iriiportant, and it wcms that  
oysters pliyAologic.ally dcbilitatetl are unable to x i th -  
stantl the winter cold and e\entually succn~l~b.  'I'lrtare 
nlay 11o~sil)ly he t1.1~ complication of ~ i r u s  or bacterial 
inf(~ctio11, thongh there is not incidc~ntal rritlcrice of 
it. 

The  no rk  during the winter of 1946, therefore, will 
be clirectccl to~vards :hree illrrestigations :-(I) 'I'he 110s- 
sibility of r i rus  or bacterial infection. (2 )  T l i ~  effect 
of coa;ide~.able lo~vering of g r o ~ ~ i n g  level. ( 3 )  More 
detailed study of teniperaturc efrcc~ts (hti~tlietl in con- 
j u ~ ~ c t i o n  wit21 IIydrology Section). 

(7-1) flpnff;rtg.-~~outinc observations have coi~tinued 
on spat-fall arid occurrence of larvae in  Por t  IIacking. 
The heavy spat fall is evidently achieved by long spread 
falls, rather than a single (or a few) heavy catches, 
3 r d  indit.attls that I'ort IIacking may be typical in this 
regard. 

(xi)  l~ l i ick  1:rcarn l?~vc.stigc~tion~.-A programme of 
tagging of black bream (,lro),ih ol~ugrzrs a lrsfru1;s) was 
beg1111 during tllc past twelve months ai~rl prelirninary 
tc t- were carricd out on the practicability of tagging 
t l ~ i s  spccies. To (late about 1,500 brcnrn Iiarc been 
tagged in  New South Wales and Queel~sland e3tilaries7 
namely P o ~ . t  EZacking, IIankeshury Hirer, Tuggcrah 
Lakes, Lnkc Nacquarie, Wallis Lake, Ma~lning l i i re r ,  
Tlratson-Tylor7s Lake, ITastings Hiver, Kambucca 
Rirer ,  Rellinger River, ('larence River, Richmond 
Rirer ,  hloreton Bay, Bribic Passage, Koosa River, 
N a r y  River, Hervey Day, and Elliot River. Coastal 
surveys ha rc  been made for t l ~ i s  purpow during Juric- 
July, 194.5, i2~igust, 1945, Noven~brr,  1945, ,Ij)ril, 1946, 
and May-June, 1946. T o  date only nine tag? have bee11 
returnctl, all being from the Tuggerah Lakes, and it 
appears that  thew fish haye m o ~ c t l  littlcl cincc, their 
release and mostly appear to be injured by the tag. 
D a t ~  derived from this programme are calcnlated to 
nfford inforniatiori on local moven~entq, seasonal coastal 
migrations, and confirmation of the estimated growth 
rate. 

Field observations have confirmed that  the growth 
of bream d:lring the firct year i s  of the order of three 
inches, ~ v l ~ i c h  agrees cloqely with former conclusions 
based on qcalc rradjng :~iletliods. It hiij been cstah- 
liqhed that postlarval Ir~ream cease to be planktonic a t  
B lcngth of 12 mm., after which they begin to assume 
tllc>ir a~hi l t  coloration anti iill~abit thca ~ l ~ : ~ l t e ~ : ~ ( l  Z o ' f e ~ n  
weed beds in  c1o.-e proximity to the river mouths where 
s p m a i n g  had talien place during the winter nlonthc. 
Post-larval stages were described :~nd i l lu i t~*afcd  in 
a11 article published in  Xcm.  Qld. ,?ILLS. 



Fur ther  progress has been made with the proposed third year group. Tests i n  deeper water suggest that  
taxonomic rcvisio~l of -\ustralian breams. Ail a\allnble the escapenlent into deeper water of larger size groups 
relevant literature on the group has been f11lly io fairly high. 
exanlincld and representative materials were received TIlc ioutherll anarine crayfisll ( Jasus lalalzdii) 
froill Vicatoria and. We-tern Austraiia. appears in sonlc numbers a t  Cape Naturaliste although 

(xii)  l'erth Herring I n v e s t i ~ c ~ t ~ o n s . - ~ o ~ ~ t i ~ l e  in- tkle species has been reported as far  northwart] as 
yestigations arc being continued, supplernc>nte(l bg a liottnpsr Island. The species is tile kame as tllat folllld 
tsgging programme. ill soilih-esqtern i2~~s t r a l i an  waters but i n  its overall 

(xi i l)  8~'cullop I?zvestigatior~s.-Biological work is  facies le,cembles Taslllsllian rather tIlalz sou th  iiLls- 
being maintained on sair~ples obtai1:ed a t  frequent tralial1 specinlens. 1 ts  proportion to P. loiLgipes in tile 
;ilte1\als from the I)'l':ntri~casleaux Channel groulids. Ynllingup-Cape Natllraliste area is about 1 in 5 of 
The tagging progranilne has been exteadclti. Of 986 the but betllecn Namelin Bay and Cape Leeuwin 
scallops ragged i n  1945 some 52 \$ere recap~urcd.  -1 it  i3 atlotlt 3 to 1 in favour of J .  lula7ir~ib. Little is 
l~re1iniiilai.y report has been prepared 011 this mork. know,n a t  present its easterly range in TVestern 
I n  April, 1926, a greatly increased xiurllber of scallops .lu.tralian lvaters. 
(5,090) were tagged. (xv) Elst uarine E'ish es in. General.-Routine 

Follotving the receipt of reports of the oceurrellc(, o~,.er\-atlolls are bring colltillued in ~ i ~ ~ , ~ ~ ~ ~ ~  alld south-  
of scallop\ i n  the vicinity of Po r t  A\lbrrt, Por t  TVelbh- easterll Australia. 
pool, allti St. Leonards, Victoria, preliniinary teqts 

re l~lltl~,r,aki.ll at port Lilbcri, to cs-tablisll if pos3ible (x\-i) ~S'cw-Di/c% F'lzl(1itrifions.-This inve~tigation 
tile existellce of workable *llese M.ere ulliurc.tss- coiitiinifi i n  wutll-eastern Anstralia and will be 

flil, bllt further tests ill are cvnt..lilpla~pd. exte~le(1  (lllrillg the followillg year. 

(xiv) J [ , r r . j n t !  ('rt,y(ish ( ~ n l l u / i i - u s  lmy~i,@s and (xvii) ~ ~ l t o r c d  BcoIogy.-~n conjunction with the 
,rasw /ala,idii).-~n a sc~ries of field tripi tklc. )Vestern ciayfisll surveys in  Western Australia, attelltion has 
-iustraliall coast was roughly silrvegtd fYoln Poilit bcen gircln to the general littoral and sulrl-littoral 
~ ) ' @ ~ ~ ~ ~ ~ , ~ ~ . t ~ ~ u x  on tile south coast to Dongarra 011 ecology. Nater is l  has bcen gathered and distributed 
the west, a coastline of 600 miles. A t  least 400 miles to bpciali-ts for working out. I'alticular atcention 

this fringing or offshore r(.(sf sy.tenl\, has been paid to latitudinal clibtribution of seaweeds 
preselltiug an esueedillgly treacllerons let, shore. Tile and n ~ a r i l ~ e  inr cirtebrates ~vlrile traverses have been 

roads over the area betlvtell Pert11 a l ~ d  Dongarra nlade at Sandy Capc, in the Jur ien  Bay area, and at 
are either difEc.ult or non-existent and altiiollgh rliis Rottnest I\larid. 
does not replesent a bar to the sampling of the land- Of very great interest is the of small, 
ward reefs (which was do~le  with a light boat Eiaulrd isolated, oases of f r i l~g ing  reefs alld ledges, richly 
in with a utility truck as conditions ])errilitte(l) it pc,l)niated wit11 inrertebratrs alitl algae, a t  irregular 
~rxnders ccoliorlzic exl)!oitation by road doubtful. ~ a t e r r a l s  along otherwise barren cliffs a~ i t l  ledges. The  

Wherever sanipletl i n  this area between pf ' r th  and p r o l - ~ ; e ~ ~  is complex, and each possible 
nongarr3,  immature P. 1ongipc.s \\PI.P ~ r e r r l l t ,  r1lailIi.c hrr;:Bs in one area or nllctiler. Of~sJLorc the reefs 
pray3 alio occurred close inshore but in deeper water, appear to be fair ly equally rnell populated. 
( I n  the J ~ ~ r i r n  Bay area immature crayfisl~ were Lt ia of very great importance in  the general biology 
abllnaaxt to ' off-shore) fiqll being [J. /orlgir,Ps to detc>rnlinc> whet!ler Pyecic.s is 
tz~l<cz~l a t  dllpths of 20-25 fathom..) ,rhicll ib colonizing relatively cooler waters from a 

Since a large extent of tliis coa3tline (200-250 v.wrm subtropical centre or whether i t  has snccessf~~lly 
miles) is  virtually unfkhable existillg l 1 l ~ ~ ~ i o ( l " ~ ~  iadal,ted itself to a .riigirt cooling its or~giiiai i.ailge. 
Kcsten1 ~Zastrnlia, the area must be regarded as reprr,- I11 the first caFe the species is likely to fluctuate fairly 
senting a sanctuary contributing through the rnedilrill nidely in  numbers nhi le  tlic larvae migllt have a low 
of larval distribution to the ~naintenanccj of the conl- c:u.vival ra te ;  i n  the second i t  \\-oulcl be likely to be 
lnPrcial i;sllillg grol~nds a t  the ~ i o ~ t l i e r n  and so~ i t l i e~~n  fairly irable ~vit l l  a reasonably high larval survival 
ends (.2broll1os-Geraldtol1 and Garden Is.). rate. 

The  lilrlitS of the northern distribution of P. lor~gipes 
are a t  l?rc,cnt unlmoTin. The  spcries extends a t  least .?c'.o'.'~:IIw~Y, attciltio~i W ~ S  paid to the pobsibility of 
to Dirk Ixartog Islnnrl as the donrillant s l l b - f o ~ ~ i l  Occlirrellceb in the coaital cliffs which vrould 
Sollther]y, the distribution llxs beell traced ai.oulhl gin' crri;!enm of  earlier conditions. u~!r ing  one joint 
('ape ~ a t a r a l i a i e  to Cape IJer;ln.in irilich appears to trip, Dr. Rhadeq Fairbridge of tile Department of Geo- 

be it terminal point. netfr(>en the two capes its seasor1 l ~ g ; y  of ttie ~ i l i r e i ~ s i t y  of Wcljlcrn f\ustraiia was for- 

apeears to short (Ortobri. t, ) p i ~ r l ~ a l , ~  '" l~ate i n  filldillg nlasiive corals i n  a coilg1onlerate 

drllnnding on the growth on the gmllite reefs. i1:llld a t  thp %loore River about 45 miles north of I'ertll. 

over the of the .II)FCiPP, tiCSUe-WatPT   PI PI.- Th;s ia c o l i ~  in~licntion of an  rarlicr, recent, warmer 
nlinatiolls hal~e been matle as a means of aqsessjng l~Ilaq('. finch corais, livinq, are now foulld a t  the 
illtprmonlt dnges. Much fllrther work is required b r ~ t  -\l".olllos 1s. about 200 nliles north of Perth.  
tllere are indications that  this water content may fllr- 4. F~eshz~lcrt~r Fisheries I~; r ,z res t iga t i~~s ,  - (i) Tas- 
nieh a useful index of the optimnm ral1g")f the ~)ttinitr.-T'hc Division has acted in an  caps- 
species i n  its adult phase. city to tlic Salrnon and Freshtrater Cornrnissioll of 

The status of the so-called Dongarra cray has heen TIohart, 'I'asniania. ~ l r r a n g e r n e n t ~  have been made for 
i n ~ ~ ~ s t i ~ a t e d .  I t  is  a n  immature p. hnflipes ~ v i t h  an snmpl.ng broivn and rpinho\\- trout of C+reat Lakc 
inp:pni in development of internal organs against dnriiig the 11cxt E.paivniae; season, and a creel rpnsus 
total l ~ n ~ t h  and carapace spine formation. T h r  c.aucw s v s t ~ m  xvill be inlroduLed to deternline the productivity 
i4 unknown. (lf the morc jmportccat t r o ~ t  watcr,~.  The new7 trout 

,rimrllilcs (I-29-in.) of P. longipes have been take11 Ilntcl~wy to I,e roiistrl~cter! a t  Cura I,ylln, near ~,a lul l -  

rarely 011 the reefs examined although they m r e  f a i l . 1~  rcqton. nil1 incorporate recornmc,ndations on l,olld 
cornmoll in q r o ~ ~ t h s  of the ~ P : I  g1~w43 Cf:y~nodoc0rr, at lcsie;n and layout ,~l ,rni t tcd by thp Div;s;on. Inyesti- 
]east from Oc tobe~  to December. (The  New Solltll gatiolls illto tEle serious spawnillg season mortality 
males ci.avfish (Jnsirs  I ~ ~ ' ~ ' c ( I I I ' I J ~ )  s h o l r ~  a pre- among bmrr 11 trout a t  Lake Leakc rcs~iltptl in tile isola- 
feycnce for Gracilaria beds ill this phase.) t j c l ~  of a bacterium (Pseurlomona,~ fluorescens strain) 

)"rliminal.v analpsis of length frcquencies and gonad letllal t:, hroun trcut. This v;ork a as carr;cd out with 
qaIYIPles illdicates that  the main ilbrolhos fishery is the assi=ta:lee of Dr.  Car~lpbell Duncan, (]o\-eynment 
on early maturity crayfish, possibly of the seconil and l)alll~logi-t,  TIobart, and. a joint report of the 



investigations has been prepared. Data  are b e i q  
accuriiu1ated to perinit the formulation of a programme 
of strear11 and lake improvement in Tasmania. 

( i i )  i ~ o s ~ i u s l c o  State Pa?&-Assistance and advice 
llave beer1 agorded the State P a r k  Trust  i n  relation to 
clevelopmellt and improvement of trout waters. ,1 pre- 
linlinary surtey tias made of t l ~ e  soutl~erll end of tlle 
area. ,I ljrogramrlle of stream improvement and lake 
tleVeloprr~e~lt has been drac l l  up for ccnsideration t y  
the Trust, and arrangemel~ts have been inatlr, as in 
Tasmania, to secure data on the productivity of the 
streanis. 

5 .  1iydrology.-(.i) Oceanic Int~eabigations. - ( a )  
/;us1 A ustra1iu.-Routine investigations of hydrologi- 
cal conditions in the shelf waters oif Po r t  lIacking, 
Eden, anil euitern Tasrriailia have been contiiiued. 
Sl~calf stations off Por t  Stephens and Eden have been 
ctstablislied and nil1 be worked a t  monthly intervals. 

I n  ortler to exl~and the deep sea oceanographical 
prograrnrne of the Uivisiol~, considerable discus.sion has 
taken place wit11 certain branclics elf the Royal ilub- 
tralian Kavy and, recently, uit!l Navy staff i n  Mel- 
bourne, regarding the possibility of collaboration. 

Mean sea level studies based on records obtained with 
the l)iri~ioir's tide recorder in Pe r t  1iadkirtR have 
been continued. 
(6) 1V~s tem Austrc~liu. - The routine releases of 

drift bottles in the Gerajdton-Albany ar ra  have been 
continued. Special attention has been given to the 
autumn and spring periods, n~hen there is a reversal of 
tl1r8 coastal currents. 

( i i )  Esfuarine lnvestigation~. - (a)  N e ~ c  South 
Il'n1es.-Routine investigat;ons of hvdrological condi- 
tions in For t  Hacking, George's Itirc~r-Dotany Bay, 
I'ort Stephens, Middle Harbour, and T,ake l l l a ~ r a r r a  
hare  been continued. 
,I comprehe~isire water and bottonl mud survey of 

the I Ian  k(,sbury River estu:l.rjnc system was made ill 
Pepteinber, 1945, and a regular monthly salnpling of 
t l ~ i ,  systcn~ has been carried out since that  date. 
Similar comprellcnsive sluneys of the Clyde Ilivcr, 
Slioalhaven liivcr, Wagonga Inlet, l l o ruya  Iiiver, and 
r 7 1ura.s H i ~ e r  Tverc tarried out in Soyember-Decem- 
ber, 1945. Reg~l lar  monthly sarr~pliiig in Tagoiiga In -  
let was commenced in  Deceniber, 1945. 

( B )  l7ictoria.-,4 survey of tlie water and bottom 
rlnltl cond;tions existing in the Gippsland Lakes and 
associated river systems was carried out in February, 
1946. 

( c )  Ta.i~r~aniu.-Tlie mid-sumnler slarvey of the 
a-ater and bottom mud of tlle l )er~~,ent  River and its 
:issocsiatrd rivers and lakes was carried out i n  January ,  
1946. Kontinr investigat;ons of the waters of the qcal- 
lop brds in tlie D7F,ntrrcasteaux Chalinr>l harp been 
continued. 

( c l )  JVestorl -il~rlrc~lia.-A 111icl-winter hydrological 
surrey of the Swan Ri re r  and principal south-western 
thstuaries was made in 1945. Tllc s~mi-allnual  snrley 
(hydrology and plankton) of the pr:ncipal S.W. inlcts 
and e s tua r i c~  112s bccl~ contiinled, o it11 a Inore fre- 
quent sampling of the Swan River system. 

( i i i )  O?jsfer Investigations at Sl~elk Poznt. - ( a )  
Enr ichn~eni  Eeperinzenfs.-11s a result of estuarine in- 
\-rqtigations, i t  is felt that  tlle adsorbed phosl~!ionli 
contpnt of the bottom muds determine the fattening po- 
tential of an oyster bed. L\ccordingly, the Division 
has laid out soiile experimental plots on its 1rn.c. at 
Shcll Point, and will shortly introduce pllospl~ates into 
one of these plot., using a mctElod ~ rh i r l i  should enable 
;>d~orpt ion  to take place. n p  subsetlncnt cl~prnical and 
bactcriolopical tests of t l ~ e  mud and the eoiitrol plots, 
plus b:olopical and chemical teqts of oysters from the 
various plots, it  is hoped to cstahlisl~ arig future corn- 
rllercial r~o~sibil i t ies of this technique. 

(b)  Winter Mortality.-By means of a special resis- 
tance therrnoi~leter develol~ed b j  the Cbui~cil for 
Sc  entific and inductrial liesearch National Standards 
Labolatory, Sydney, some data on the temperature of 
the nlud and \later a t  ceiected points on the Shell Point  
lease ha>e iiow bee11 obtained. Although the critical 
period for winter mortality is not until August- 
September, i t  is beco rn i i~~  very evident tliat tilt t e ~ u -  
peratuie of the tvatar's edge will drop to near freezing 
poiut during that  period, a i d  will be niarkedly dif- 
ferent from the general tempcrxtcre cf the water over 
the lease. It is feit that  if thebe expectatioils are borne 
out, ten~pcrature can bc consi:!c:-2J ns the domiilatiilg 
cauaal factor of winter mortality ailcl reiilcdies sug- 
geuted accordingly. 

( c )  (Syste~ Spuwning. -- With the a t  ailablity of 
c1eetricit.y on the Division's lease a t  Shell Point, it  
is hoped to put the s p t - t a n k  unit into early operation. 
To\+arils this end, the Couilcil for Scielltific and In-  
dustrial Research Natioilal Standards Laboratory, 
Sydney, ILas beer1 designing special types of l~eati i ig 
elcnicnts to enable the teillperature of the water ill 
the expc?r;n~ental side tanks of the unit to be varied 
oLer a nidc ran%e of temperatures and held a t  any 
clcsi~ ed lenll~eratiire. 

6.  Plarr1cton.-(i) Iliestern Austrwlia.-The plank- 
ton, sub1nar;ne light collecticns and stomach content 
material talren by Mr. G. P. Whitley on the Isobei 
were exai~iined. 'I'heqc indicate that, over the period 
of the crni>e, the larvae of bottom-living invertebrates 
(chirfly Crustacca) comprised about '75 per cent. of the 
zeoplnnkton mass. This is i r ~  ccntrast to the position 
in  eastern Australian water,s where the proportions are 
reversed. 

T l ~ c  Euphausiid Nyctiphanes, so important i n  the 
food chain in  sontli-eastern Australian waters, has not 
been found, its place bring taken by l'srude7~1lph~1lsia 
lrctifrons, nrliicl~ s l ~ o ~ v s  a shift southyards of about 5 
tlrgrecs as cornpared with its east Australian range. 
The absence of iZTyctiphanes from the food chain is 
made u p  for bp tlic coritinnolls p1-esencc of the larvae 
of bottom-liring ( ' r~~stacea .  I n  add'ticn inany inrerte- 
bl atc-, yencrnlly resardcd as southern, are found as f a r  
~ ~ o r t h e r l y  as Dampier drchipcllago. 

I t  is apparent that  the Western ilustralian shelf 
1:iu.t be regarded as an  area nit11 distinct characteris- 
tics. Extral>olaiion from I<nowledge of othcr areas 
i. 11c.t warranted. 

-1 comprehensive series of lslankton and submaril~c! 
light l~auls,  inclutling zn hourly survey by plankton 
net and s~lbiriarine light over a period of 24 hours, 
was made a t  Rottnest Is .  to test the extent and 
c ~ l ~ e l u r t ~ ~ ~ i ~ i l c q  of tl ts  night rise of benthic organisms. 

During the whole of the Western .\ustralian work, 
tonsidcrablc assistance ha3 been receired from the Dc- 
pnrtments of 13iology and Geology of the 17nirersity of 
I \h , s t (~n  Auqtralia, fro111 units of' the Ro;yal dustral ian 
Navy. from rcsidcnt ollicers of other I ) i r i~ ioas  of the 
Council, and from ofEcials of the State Departnieilt of 
F i s l i ~  > r ~ i ~ s .  ' 

(ii) General Plankion WorA.-Tlic xcports on the 
gro~vth,  der-clopmc.nt, range, and distribution of t h r  
E:i~l~h;~nqiids of en t r rn  iZustralia hare  been comple$ed. 
Re-hcclcing anti tabulat;on for papers on the TBnrree?~ 
zooplanktoa and Cronulla plankton respectively 
ha\-c a1.n been done. 

The  B.A.N.Z. rlntarctic Research Expedition planlr 
ton material for 1929-30 has been rechepked and the 
results for the N100 net series ha re  been tabulated, the 
1930-1931 n1atcri31 li:~s hccn nicaqi~red alxl ,orted. 

3 series of tests comparing the displaceinent and 
settlement methods of measurinq plankton rolumea 
rvcrc made on thifl material. The results ha.\-e been 
mi t t en  up  for 



(iii) Fish E'ggs and Larvae-Est~~arine Plan,kton.- 
Further collections of plankton have been liladc dur- 
ing sercra! different months in most of the principal 
estuaries of New South W:tles and &outkern Queens- 
lancl, together mith correlating observations on ten{- 
pera tures and salinities. These have reference parti- 
cularly to spanning seasons and spanning grounds of 
fish species and the characterizatio~~ u f  thcir cggs and 
I:li*vae. Sinliinr extonsil-e material collected in  southern 
Queensland (namely NooLa Rioer and Aloretun Bay) 
c!uring the past t-iao years has been completely sorted 
and niuclz is ready for detaiied description f o ~  publica- 
tlon. This illc!i~tles illt~gilidae, Ati~rrifzidae, Bothidae, 
Ambassidae. Gobiidae, Gerridae, III~~:ii.rhamphidae and 
less cornl)lcte scries of other forms. Post-larval and 
larval stages of eiglit comrnon species were described 
in an article in illern. o l d .  Xus. I n  respect to spawn- 
ing bel,ariour gcnerallv, it has been obseried illat prac- 
tically all spau-ning of estuarine fish, commercial 
species and others that haye conic under notic(', occurs 
in the ~ i c i n i l y  of river mouths. Also. spawning occurs 
mainly a t  night and appears to be associated with 
lunar influence. 

(iv) Tlrarreen Collectio.ns.--A preliminary sorting 
of fish eggs and larvae from the bulk collections made 
by the vessel during 1940 and 1942 has been completed. 
A syste~r~atic grouping of pre~~iously sortc~d collections 
made by the ve:sel during 1938 and 1940 into fanlilies 
and genera is now rnltlrr way. attrlri~pt is being 
matle to \vork up the numerous little-knonn represen- 
tatives of the faroilies included in the orders ISOSPOTI- 
dyli and rn ioma which represent a high perrentage of 
the 1arr:ll forms present in these collections, p;i~*ticu- 
larlg those made in deep water at  the offshore stations. 
The flatfish, 1e:ither jacket, cod, and carallgid fanlilies 
are aiso receiiring prclirninary atie~llic~n. 

A full year's series of fish eggs and larvae have been 
sorted out from hauls made monthly at aix localities in 
D7Entrecastcaux Channel, Tasmania. 

7. Seaweed Investigations. - ( i )  Agar-Technolo- 
gica1.-A bulletin dlscus~ing the production of agar in 
Australia and giving debails of laboratory results is in 
the preqs. Further work, i n e l u d i ~ l ~  a study of viseosi- 
ties a i d  setting of Qraci!aria agar prepared 
under different conditions, is in 1~and. I t  has been 
found in practice, and confirmed in thr l:~boratol.y. 
that cdn~iderable further research is necessary to im- 
IJrove the quality of ~ l r y  agar made from 1S1irheuma in 
Western ilustralia. TJp lo the prc.ient, u i l f ~ o ~ e n  gel 
has hwn used very successfully by adding it directly 
to meats in calls, but i t  is yet hoped to produce a fine 
agar from this seaweed. 

Ficld work on seaweeds has in recent years been 
~cduced to a minimum nwing to shortage of staff and 
facilities, but the po.4tion is now silffic~iently in1l)rored 
to warrant the resurrlption of full n ro i~ t l l i~  surxcys of 
the main beds, fuller studies of further beds or potc~i- 
tial beds, and greatly extended plot culture exl~cri- 
ments. 

Work is continuing on commercial samples of agar, 
c,speciall,y ill relatior) to vxport material which this 
biviqion has been psli-~d to certify on shipment. Dur- 
ing the past year the chef manufacturing firm attained 
a production rate of several thousand pounds of good 
qlialitr agar per montll. 'L'he greater portion of this 

I production is exported to the United Kingdom, and 
I enquiries for supplies have been receired from several 

ccnnirie. including the TTnitcd States of h c r i c a ,  
Canada, and South Africa. 

( i i)  Agar-Tazo.itomy and Distribufion of 8ea- 
weeds.-Systematic and taxol~pinic studii~s have been 
continued in the algae (sea~i~eeds). Fnrtller work also 
is adding to the knowledgr of the range, distribution, 
and seasonal !growth of clcn~ents of the local marine 
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flora. This work forms a necessary foundation for the 
sollnd de~elopment here of any industrial enterprise 
usilig seaweed for its products. 

The algal genus Gracilarlia is the one most used in 
Australia in connexion with the agar-production pro- 
grammi.. During the present year a ta~onomic surley 
hat, been completed of this genus ia Australia. I n  this 
work ,everal new forms ]lave been tlescribed, and the 
tlistributiori and intergratlation of species is discussed. 

One of the resulh of the IsoBel survey in Western 
ilustralian waters was the discovery for the first time 
on ally coniitl(3rable scale of the g o w t h  in sit~c of the 
local agar-producing seaweed Bucheun~a. It uras found 
that Ihe x~eed grows attached to living coral, in exten- 
s i ~  e stands, and growing very close to the shore in very 
quiet water. IZand-harvesting could be done very 
easily, bnt difficulties present themselves at  present 
regarding mechanical harvesting. 

(iii) Seaweed as Fodder.-Last year, while the 
coulltry was experiencing drought conditions, the sug- 
geztion was made that certain sea\<-ectis could 1)e of me 
as fodder d ~ ~ r i n g  drought periods. This buggestion was 
not followecl at the time, but later, in association with 
thc Tlepartment of Agricu1tu1-e, chelnical and biological 
tests of local seaweed were carried out. The results of 
these tests mere encouraging, and the study is now 
being carried further by personnel #of the Glenfield 
Veterinary Research Station. 

8. Bacteriology.-Shark Spoilage.-A paper on the 
paodnction of ammonia in stored shark flesh has been 
preparccl. I t  d t  scaribes exprrirnental evidence regard- 
111g t h ~  came of spoilage, a d  contains recom~nenda- 
ticiir based on the finding., ill the fic'd, for the control, 
through l~etter handling, of ari~n~oliia production in the 
fie,-21. hlucl-I work rerrzaiiu to be done on the bacteria 
related to shark spoilage. ,2 note on S a ~ c i n a  urear, 
a spore-fo~r~~ing n~otilc sarcina, has been published. 
ITiph concentrations of urea (1.5-2 p ~ r  cent.) hare been 
shourn to be present in shark fle-11, blood, heart, liver, 
and skill. 'L'he bacteria isolated from the above are 
allied to, if not identical with, certain sail bacteria, 
and tho-great majority can producae ammonia from 
shark sh. The con~monest genuq is Coryr~ebac- 
f e r i u b  

9. Anti-foul~ng It~uesf i7~rfiorrs.-lluring the war, 
n~uch  attention was directrd to the stlldy of the fouling 
of sllips' bottoms as well as of iriarilze structures and, 
at a meeting held in hlelbourne cluring the year, be- 
tveen representatives of the Co~ncil's Divisions of 
i<'i,heries and Porcst Protlucts, and also of the 
Munitions Supply Laboratory, it was decided that the 
c o l ~ t i ~ ~ ~ i a t i o n  of fouling research in peace-time is highly 
desirable owing to the long-term nature of such work. 
,I surrey of damage due to fouling and marine borer 
is bring made to enable the national inll~ortancc of 
such work to be assessed. I t  was decided that the 
Divisioli should pursue Gological investigations ,in 
fouling. That ~ ~ o r k  has been c~ornmc~izcc~d and is 
already yielding interesting results on the nature of 
fouling and the rate of growth of the organisms 
couc:.rned. 

10. Aerial 0bsercution.s of Pelagic or Surface 
Swimming Fish.-During the year, observations in 
aircraft allotted by the ltoyal Australian Air Force for 
the purpose were continued. 

( i )  5th July to 8th November, 1945.-Nost of the 
flights during this period were made in Western Aus- 
tralia and covered the whole coast of that State with 
the exception of the relatirely small portion eastwards 
of Cape Talbot, in the north, at  the head of Napier 
Bropme Bay. This series of ob~er.vations was really 
part of that which began at Melbourne on 15th May, 
1945, and extended westwards to Western Australia but 
which was interrupted towards the end of June, 1945. 



On 20th October, the return to Melbourne began from 
Per th  coastmise and including the north coast of 
Tasmania. Melbourne was reached on 8th November. 

The main purpose of this survey was to maintain 
contact with the vast occurrence of pilchards and 
hlne niackerel found in the x7esterll port io~l of the 
Great Australinn G;ght on 20th Mag, 1045, and again 
observed in the same area on ::rd Julie n hen Mr. G. P. 
lVl:itley, of the A u ~ t r a l i a n  h I ~ s e u m ,  n h o  accompanied 
the flight on the latter occasion, estimated the number 
of shoals a t  60,000. 

Another objective of this series of flight? was to co- 
operate as scout with the hetcli Isobel nhich  ha:! been 
chartered for a preliminary survey of the waters of 
north-west Australia. 

i lbnor~nally boisterous and wet conditions prevailed 
in the southern half of Western iluqtralia during the 
period Jnne  to September; in fact, the rainfall during 
that  time eon;-titnted a record. It was intended 
that  IcoOel shonld, when ready, proceed to the south 
coast to study the great occurrence of f i ~ h  found in 
tlie western psr t  of the Grezt Australian Bight on 
20th May and 3rd June, 1945, but the plan was 
abandoned owing to bad weather, the lateness of the 
season (I<<obel was not ready to proceed southwards 
from Fremantle until the nliddle of Ju ly ) ,  and the 
fact that  further aerial obcervations in the area where 
the great occllrrcnce was first noted suggested that  llte 
bulk of the fisli llad migrated. As an  alternative to an  
inspection of the vhole of the southern coast by Isobel, 
arrangements were made for surreys on sliitable 
occasions in the vicinity of Albany by a chartered 
fishing boat wcrking fro111 that  port. I t  is necessary to 
renicniber tliat tlicre n ere no really ~ u i t a b l e  fishing 
vessels in ltTcstern Australia a t  the time to make a 
snr7 ey of the great southern coast where navigational 
facilities are f a r  less than  could be desired. 

Aerial observatio-n on 14th July, disclosed a large 
uoncrntration of pelagic fish betneen Frenlantle and 
Busselton. At least 500 slloals of this concentration 
u-cre witllin fifteen niilcq of Fremantle. Isobel was 
directed to this near ooncentration but the fine weather 
broke and so prerented effective ob,-ervations. IIow- 
ever, tl-~cse wcre resumed a few days later and 
nuinerous shcals of pilchards, kome of them acres in  
extent, were located in the area indicated by the plane. 
Spf,ciinc>ns itere obtained by rifle Grc, there Lcing then 
no l a n ~ p a r a  or other circle nets available for pelagic 
fi-hing investigations in wtlstern Australia. The  
shoals eaamined TTere within fifteen miles of Fremantle 
and or~ly a few miles off the coast. Rot~vitllstandiag 
their nearness to this main port, not a boat was in the 
virinity of the sl!c,als ~1-he11 tlie original observations 
were made fro111 the plane and no reports of the 
presence of these fish had been received from ~ r i v a t e  
sources. 

Further o~bservations from the plane on 25th July,  
disc*locetl that  pilchard.=, apparently travelling north, 
were plcntifu! ]letween Fremantle and Geralcjton. This 
confirnlcd the Jecision to  send Isobel iiorthrvards rather 
than to the sonth coast. After a n  abortive attempt 
due to a heavy gale and further delay a t  Fremantle by 
continued bad weather, Isoiiel evenluallv got away on 
16th August, about three months behind the time 
originally set for the colnmence~nent of her ~vork.  I n  
the nieantime the plane bad discoverctf pilchards and 
tuna plentiful as f a r  north as Geraldton and a series 
of flights mas begun ahcad of the boat as far  north as 
Cape J,ondonderrg. Theie disclosed tliat fish, very 
much like pilchards and accepted as such, were present 
as  far  north as  Shark Bay. Tuna were seen in scattered 
shoals orer most of the area covered but were most 
plentiful in the Shark Bay area and in  that  broadly 
between Broome and Cape Leveque. 

The plane returned to i'erth for overhaul and met 
Isobel, which had been held up  by bad weather, a t  
Geraldton. Tlie ~ e s u l t s  of the aerial observations were 
conleyed in detail to N r .  G. P. TVllitley who was the 
scientific officer i n  charge of Isohel. 

&ieiial co-operation ~ i t h  I~ol1e7 mas resumed later 
and contact bet11 een the plane and the ves~el  was made 
near Broorne on 29th September. The aircraft then 
carried out a nects2arily brief survey as  f a r  north as  
Cape Talbot a t  the head of Napier Broome Bay. On 
its rctuin to Broome, and since the period for which 
the aircruft had becil r~!adc available mas to expile on 
30th October, at  Rlelbourne, contact was broken be- 
t~\-een plane and boat a t  Broome on 7th October, and 
the plane r e t u ~ r l ~ c l  to l'erth coastwise and then after 
overllaul to hZe:tbourne, via the south coast of Aus- 
tralia to King Island i n  Bass Strait,  thence along the 
north coact of Tabmania to Furlicaux Group aild 
thence to ~ l c l b o u r n e  on 8th November. 

Tile general results of tlie Isobel's work appear 
else\rI~ere. Valuable experience was gained in respect 
of direct co-operation between the aircraft and the boat. 
Tlie Royal Australian Air Force kinclly installed a 
wire l~ss  set on Isobel and p rov id~d  an operator. 

One of the outstanding discoveries of this series of 
flights in Western Australia, apar t  from that  of the 
immense concentration of lib11 in the Great Suhtralian 
Bight in May, 1944, was the quantity of pilchards off 
t l ~ e  !vest coast of Western Australia from Busselton to 
Shark Bay. This is of sp~eci:~l significance in  view of 
the fact tliat, in October, 19-44, a large concentration of 
small fish containing about 1,000 shoals was found 
by die plane in SIlarlr I3ay but could not then be 
positively identified owing to there being no boat a t  
hand. lIoiverer, from specimens of pilcl~ards 
by 51r. G. P. MThitley in this area dnring shark 
r e l~d len t  investigations ,in 1944, and frorn further 
specinlens of tlie same species secured by Isobel in the 
same area in 194.5, i t  is rca~onablc to assume that  the 
large occ.illrcnce of small fish noted from the air  i n  this 
regior, ill 19-14 was also made up of pilchards. 

So far  as the aeryal survey northwards frorn Broome 
is concerned, tuna were observed, but not plentifully, as 
f a r  as White Island (Lat. 15" 05' S., Long. 
124" 24' E.). Ccnditions north of this island were 
generally unsuitable for observation or rather for the 
nlaiilfestation of pelagic fith on the surface but, nerer- 
thel~s;, i t  is belie1 ed that  pelagic fish xirere scarce north 
of tliis island. This conforms ~ i ~ i t h  the findings i n  this 
area In late October and early November, 1944. 

White Island is tlie roosting p!ace of about 5,000 
brow11 gannets or booby birds; northwards of this sea- 
i~ird;; mtrc very scarcae as in 1944. Aclelie Island (Lat. 
15" 32' S., Long. 123" 10' E.), broadly scutli-west of 
White Island, is the northernmost large breeding place 
for sea-birds in Weqtern Australia as f a r  north as 
('ambridge Gulf (TVyndham), or so i t  appears from 
the aerial surveys. I t  is, of course, possible that  there 
may k~e laige ~ea -b i ld  colonies on some of the reefs and 
small islands f a r  d i ~ t a n t  from the Australian coast (on 
t l ~ c  S:r!ial slielf) in tliis area but i t  has not been 
110.7sible to examine these during the pelagic fishery 
survey. 

I t  is clear that the area between North-west Cape 
and Adclie Island corltains important colonies of nest- 
ing sea-birds, especially mutton-birds (Pufinus pncifi- 
cus), terns (various species), silver gulls, masked 
gannets (Sula dactylatra), brown gannets or boobies 
(Sula  leucogaster), lesser frigate-birds (Preyata ariel), 
pelicans, and pied corn~orants (l'kalacrocoraz varius). 
Nutton-bird colonies were not found to extend past 
118" E. (Forestier Islands), and are more densely 
concentrated between Long. 114" E. and Long. 117' E. 

Aerial observations of the disiributio~l of sea-birds in 
Australia, especizlly in  the little-k~lown parts, have 
provided most valuable photographic and other data. 



A few scattered tuna shoals were found along the 
coast w ~ t ~ v a r d s  forn Broome to Xorth-west Cape on the 
flight southwards after leaving lsobel at Broorne on 
29th September, 1945. Rough weather prevented effec- 
tive obserl ation of the area soutll cf 3 ortli-15 eat Cape 
to Perth. Whales were noticed still moving south- 
wards. 

The only appreciable body of pelagic fish seen during 
the flight from Pert11 to Melbouri~e was one carnprisi~lg 
salmcn, in the region of Ilopetoun, Western Australia, 
where three shoals, probably tot~l l ing at  least 5,000 
tons were seen at  what is 1cno~vc-n as [he " Tweive- 
Mile ", near Ilopetoun. S~b~equent ly ,  a few smaiier 
shoals aggregating about 500 toils were seen east of 
this area to Cape Arid. So far, the occurrences of 
salnion sren from the air in Western Australia have 
been much slnallcr in the aggregate than those of 
soutll-east Australia; but the intlLvitiuals conlprising 
the shoals in Western Australia are generally bigger 
than in south-eastern waters. 

Boisterous conditions at  sea were a feature of the 
flights eastward to Melbourne, and so the opportunity 
was taken to survey such portions of the shore of the 
Great Ili~stralian Bight as rnight be suitable for ialrrion 
shoals between Israelite Bay in the Western Australia11 
section to the head of the Bight in  South Australia. 
Mnch of the beach area in this region is unsuitable 
for netting, and is frequently fringed with rocks and 
ledges. Elsewhere in this area, comprising about half 
the shoreline, there are perpendicular cliffs of from 200 
to 250 feet with no sandy beaches at  their base. No 
notable pelagic fish occurrences were found elsewhere. 

(i i)  Eastern Bass Strait ar~cl Soicfhern Xetc! Xouth 
18ules.-An aerial survey was made in  this area 
between December 14, 1945, and January 3, 1946. 
This arose out of a request for aerial assistance by 
Consolidated Fisheries of Narooma, nho were 
encicave~~ring to develop the tuna fishery. The survey 
covered the Victorian coast east of Melbourne, the 
Furneaux Group in Tasmania, and the South Coa.it of 
New South Wales as far north as Jervis Bay. 

Salnion had been reported to be very scarce on the 
Kern Sout1-1 Wales coast. Aerial observations on 
December 22 disclosed a large occurrence of salmon 
and striped tuna up to 15 miles offshore, broadly 
betxvec.11 Eden and Eermagui. This is the first occasion 
during aerial observatioi~s in this area on which salmon 
have been seen in such large quantities off~l~ore.  I n  
the past, they have been observed mostly inchore on the 
beaches. The occurrence was seen again on the follow- 
ing day. Many of the shoals were accompanied by 
mutton-birds but other sea-birds were very scarce. 

Bad weather delayed these observations, and subse- 
quent searches in  the same area on December 29 aiid 
January 1 disclosed only shoals offshore and a com- 
plete absence of the previously plentiful mutton-birds. 

Practically the whole of the beach area from Corner 
Inlet, in  Victoria, to Jervis Bay, in  New South Wales, 
was trav~rsed during the survey. Salmon mere very 
scarce on the beaches and most of those seen were 
on the Victorian beaches between Cape Everard and 
Seaspr~y.  This scarcity of salmon on the New South 
Wales coast was not unseasonable hut, nevertheless, the 
fish were scarcer than usual. Large sharks (mostly 
travelling westward) were plentiflil on the Victorian 
beaches in the area just mentioned but scarce on the 
New South Wales beaches. No less than 89 large 
sharks were counted in the beach shallows of 20 niiles 
of shore west of Lakes Entrance. Most of these were 
within 100 yards of the shore and many within only 
a few yards. 

Fishermen at Eden were succesefully directed to a 
shoal of salmon on the beach at  Disaster Bay and a 
catch of 240 boxes was made. 

With the exception of mutton-birds, sea-birds were 
very scarce over the whole area of the survey. Mutton- 
birds (l'ufinus tenuirostrzs) were especially plentiful 
within about 10 miles radius south-west of Wilson's 
Promontory, nhere several l a ~ g e  rafts, totalling 
probably millions of birds, were seen. I t  is noteworthy 
that theze >$ere observed in this locality at  the beginning 
and end of the survey; this emphasizes how localized 
such large marine occurrences can be. 

(iii) Victoria, Tasmania, South Australia, and 
~ T Z S ~ B , T L  i1ustralia.-It was hoped that an aerial survey, 
especially of the Great Austrdian Bight and south- 
west coasts of Western Australia, would commence on 
February 15, 1946. One ol the objects of this survey 
was to contact the vast occurrence of blue maclcerel 
(Scovzber aus6ralasicus) and pilchards (Xardinops neo- 
pil. h ardus) found in Westel n Australian waters in 
May, 1945, and, if possible, to gain more information 
about the seasonal distribution of these fishes in that 
area and in South Australia. 

Unlortunately, facilities could not be made available 
at  the required time, and the survey did not start until 
March 28. I t  was necessary to use an aircraft with 
a longer endurance than ucual since the survey was to 
embrace the Great Australian Bight, and direct flights 
bet~%een far-distant points, such as Ceduna and Es- 
perance, were involved. The airrraft allotted for the 
purpose was required to return from Ceduna to Mel- 
bourne on April 16 for overhaul before reaching 
J$Testclrn Australia. 

The survey was resumed from Melbourne on May 2, 
and after a visit to Flinders Island in Bass Strait, 
Pertli was reached after coast-wi~e flights on May 15. 
About 'half the available endurance of thc aircraft had 
been expended in  these f1;ghts from Melbourne to 
Perth, aiid, since the remainder was required for the 
retnrn flights from Perth to Melbourne, it was impos- 
sil)!e to carry out immediately the extensive survcy of 
the west and south-west coasts of Western Australia, 
as had been intended. Very bad weather intervened at 
this stage and i t  was also necesary for the aerial 
observer to return to Melbourne for a departmental 
conference. Eventually, arrangements were made for 
the use of an dnson airrraft from the Royal Australian 
Air Force Station, Pearce, Western Australia, and the 
first of the flights with this aircraft (Perth to Bussel- 
ton) began on June 15. 

The first stage of this series of flights (March 28 
to April 23, 1946) covered eastern Bass Strait and the 
east and north coasts of Tasmania, and the waters of 
Sonth Australia, as far  west as Ceduna. Generally, 
ccnditions for observations were unsuitable but, never- 
tlleles, some large occurrences of fish were seen. 
d large body of salmon, migrating northwards, was 

observed (a t  about the same time as in 1945) broadly 
bcia~cen George Rocks (north-eastern Tasmania) and 
Flinders Island. Experience in southern New South 
?\'ales in December, 1945, and during the survey under 
rrricw, shows that salmon when migrating may surface 
lxridcr much more disturbed conditions than is usual 
for them. 
,I few shoals of tuna were observed from 10 to 12 

miles east of Babel Island (east of Flinders Island) 
hut the conditions Irere unfavorable and no definite 
conclusion could be drawn from this restricted work. 
However, the signs were not promising. 

A fairly large concentration of h o r ~ e  mackerel 
(Trachurus novae-zelandiae) was found on the northern 
portion of the east coast of Tasmania but elsewhere 
on this coast as far south as Bruni Island, conditions 
for observation were unsuitable. IIowever, it was 
clear that the associated predatory bird life (gannets 
2nd albatrosses) was much more nilmerous in the area 
where the fish were observed than elsewhere. These 
horse mackerel were found in an area north of that 



traversed by the Tasmanian research vessel Liawenec 
which, up to that  time during this scaion, had not been 
successful i n  its search for  this species. 

l'ilcliards were plentiful i n  the lower portion of 
Spencaer Gulf, South Ilustralia. Some of the slioals 
n ere observed to be feeding on krill (Nycliphar~es aus- 
1 ) .  This is the f i r ~ t  time such an  interesting 
spectacle has been seen during the aerial obse r~a t io l~s  
thocg!i, of course, i t  is known from stomach examina- 
ticrie tliat pilchards feed freely on krill. 

Gannets were plentiful i n  South Austra!ian water., 
especially near Ceduna, where a floc.1: of al:ont 809 
n-as observed. This must represent a collsiderable 
p!'oportion of the total population of the soutliern 
gannet (Sula serrafor). Unfort~,izatciy, tlie sell surface 
conditions a t  the time were unsuitable for surface 
nLaniic~tat ions of pilchards, which were probably 
prcccnt i n  the x~icinity of the birds. 

T t  is  clear from aerial observations that  a eon- 
sic1 drable body of the total poplilation of the Auq- 
fra iaii gai1nc.i rnigtaies to  Sou~l l  L\n.t!alia and west- 
wanls of that  State a t  this time of the year. Thi6 
migration is highly significant, in the light of the dis- 
eovcl.ies of large bociics of pei:1oic fish i n  South hus- 
tralia and Western Australia. a ~ h e s e  birds have also 
been found in  association x i t h  large boiiics of pelagic 
fish on the west coast of l\'estern ilustrnlia as f a r  
north as Shark  Bay. This long migration on the 
weqtern side of the continent ( that  on the ea5tern side 
estcnds onl r  to Xoir ton  Bay, Qnecn~ianri) is all the 
more remarkable when i t  is remembered that  thclii. 
hreeding grolinds arc Victoria and Tasmania. I t  is 
c i r l i ; S ,  111t a150 that  the no r thc rn i~ lo~ t  sange of tili.. 
1:iid on the western side of the continent corre.cponds 
n i th  the known northernmost limits of the pilchard 
(Str rditr ops) . 

Tuna were found in  moderate quantities on the 
nest coast of South Australia, b ~ t ,  as was to be 
crpecttel a t  this time of the gear, the season for this 
c-p,lc;es :tpl~eared to be waning. 

'The sccond stage of this series of flights (May 2 
oii~lards) which, a t  the time of writing ( June  15),  is 
inconiplrte, began with a survey in  the ricillity of 
:.'l;nderq Island, Bass Strnit.  Tuna were not sighted 
I~ilt .aln~on mere again found in  large quantities, n lo~ t ly  
l~rigiaiing- nortllv~ards. 1,ocal fishing interests wtbre 
inforn~cd of the wliereabouts of large shoals lying on 
the beaches. 

No ~.c.;~lly effective observations were po'shible oil 
the flights fro111 Flindcrs lslalld to Western ,lu.;tralia 
owing to the limited flying time available and to 
~infavorahir weather conditions. The laat stage (from, 
broadly, Albany ~ v e s t ~ ~ a r d s )  had to  be abaniloned on 
:~ccouat of  eathe her. 

During the flights across the Great Australian Bight, 
ganart-, aliicll are such impor ta~l t  indiyators of the 
ixcxene  of certain species of pelagic fish, silch as 
~n;rc!iel.el and pilchards, were relatively plentifi~l. 

Much of the time of tlie aerial observer after his 
nrlival in Pcrtl-1 on May 15 was laken up with 
c,rganizational details i n  respect of the Di \  icion's 
rezearch vessels, TTrCrrrcen and 'I'cripan. T1ie8 for:ner i i  
i~ridergoing a refit after a period of service n i t h  the 
Royal Australian Navy and the latter has been acquired 
from the Royal Australian Navy and is undergoing 
preliminary refit as a research vessel. 

11. General. - (i) Statistical and Documentary 
Work.-The revision of earlier catch records of the 
Tasmanian fisheries has been continued. A map show- 
ing t11c (1istril)ution and importance of the various 
fisheries of that  State, with a short acconipanying text, 
mas prepared for the State Economic Planning 
Authority, and has been printed. 

( i i )  Meetings w ~ f k  Oystermen,-A series of meet- 
ings was held (Illring the latter par t  of 1943 v i t h  
mtmbcrs of the George's River Oystermen's Associa- 
tion, a t  which n~enibers of the stafl lectured on over- 
seas l~ lc t l~ods  of oyster c~llture, the biology of oysters, 
311d the hydrological aspects of environnlent. Dis- 
tu-sions ~ e r e  held on tlie problen~s of oyster-farming. 

( i i i )  Unirersity Schools in Marine Biology and 
Cioc1~c~mis:'ry.-(a) Spr ing  School i n  Marina Biology 
19 13.-1)iiring the period 13-25 August, 1945, the 
Flsl~crics 1)iviqion of the Council for  Scientific and 
indnstriai  Itesearc.h in  collaboration with the Depart- 
ments of Diocl~emistry and Zoology of the University 
of Sy(lncy, conil: c?tcld thr thiril ychool in marine biology 
at tlie Council for Scientific and Indwtrial  Geseareh 
Marine Biological I'aboratory, Cronulla. Including 
qtaff ant1 stildents, ~islto1.s from every State of  tlre 
Cornmonli ealth \\ere present, numbering 28 eoologi~ts, 
1 lxot:ini..t, and 37 biochemists. 

On this occasion the scliool n a s  taken as  an  oppor- 
tunity to tlenionstrate the methods by which economic 
i)rol)lems in  marine biology are to be approached, i.e., 
hy a filndan~ental study of the biology of the organisms 
concerned. For  this purpose the i \~ist~.al ian rock oyster 
na.; chosen as a n  example of ecological specialization 
and rarious pllases of its biology an(: the biology of 
other niarine types were studied. A special haridhook 
on tlir biology and economic.;; of the oyster was pre- 
pared for the school aiid clistrihilted on the first day. 

( b )  . l~rfuntn ii'chool in  Jiarine l j~ology 1946.--- 
During tlie period 85-31 May, thc Departments of 
T,ioclirmistry and Zoology of Sydney Univc?,ity took 
a(!\ ~ n t a g e  of tllr facilities ollered a t  the Colincil for  
8cienr;tic and I n ~ l ~ ~ s t i i a l  Revarch,  Marine Biological 
T'ahora tory, C'ronulla, to conduct an  indrpendent short- 
term tchool in marino biology. Including staff and 
stnde~its there were present 25 visitore. including a 
number of zoologist3 from States other than New 
Soul11 Wales. 

Tlic 1)iochemists concerned themselves with experi- 
mcllta! measnrcnient of the effect on blood and tissue 
rliloridc of different external salinities and examined 
I he effects of storage upon sea-wafer from different 
tieptlls under various nutrient, eondit;oas. The zoo- 
'ogist- exwmincd the effect of varying salinity upon 
the kymograpllic reyponse of Anadnna, the effect of 
~ a r y i n g  salinity upon its ciliary movement, anrl the 
rcspcnse of certain planktonic organisms to light 
qtimiili. 
>i demonstration of deep sea collection of water and 

1)lanliton material was gireii to all students. The 
;chool concludrrl on the Fr iday with a student 
symposium. 

12. Yub1icntic~s.-The following papers were pub- 
lished during thc year :- 

T - 
i\ P ~ ~ P V (  11, L. L. (1946).-A procedure of investi- 

gation in  fisheries biology. Conn. Sci. Ind.  
RPS. ( i \ ~ % t . ) ,  Bull. 194. 

May, V. (1945).-Report of systematic work on 
red a l ~ a e  in Australia. J. ('ozrn. Sci. Ind .  
RPS. (.\ust.) 18 : 62-8. 

---(1946).-Studies on Australian marine 
algae. 11. Proc. Linn. Soc. N.8.W. 19:  
121-4. 

l funro,  I. S. R. (1945). - Post-larval stages of 
Australian fishes, No. 1. Q'land. Illus. illem. 
32 : 13G-,53. 

Wood, 1C. J. F. (1945).-The sources of agar i n  
Australia. J. Coun. Sci. I n d .  Rcs. (Aust.) 
18: 263-72. 

XI. METROLOGY. 
1. Genern1.-Work for the various Production 

Directorates of the Ministry of Munitions has now 
been lirought to a conclusion, except for the equipment 



store to which departmental annexes are sending preci- 
sion measuring equipment for illspection before dispo- 
~ a l .  P r io r  to its liquidation, the gauge reserve pool of 
the Mi11isti.y handled over a quarter of a million 
transa?tions, the duties being carried out 1vit2l great 
efficiency b,v a very bmall staff. A final order fcr  
t r e l r e  pitch-measuring machines was conipleted for the 
l i inistry of Munitions. A11 ontstanding orders for 
slip gauges have been cancelled, and the staff of the 
flat laboratory is now rtduced so as to meet oniy Dil-i- 
s'onal requirements. 

Other Divisions of the Conncil have talcen advan- 
tage of the Division's facilities to hare  special equip- 
mrnt designed and constructed, alid ale0 to liave preci- 
sion equipment, such as balances, overhauled and 
rcconditioncld. The loss of cxpcricnced staff has proved 
a considerable embarrassment 71 hich has bern intensi- 
fied by inability to replace them. This has contributed 
considprablv to the retardation of de.ieloprrlcnt along 
the lines for l ~ h i c h  the Division was established. 

The Division ir: represented on many colnmitteer of 
the Standards Associations of An>tralia ant1 p;.~ sPnted 
many rcports for the clarification of various issues. 
The 1)irision also continue.: to supply lecturers in their 
spccializetl fields to the ITni~crsi ty of Sydllep and to 
the Sxd11e.y Technical College. 

Formal visits ha re  been paid by groups fro111 
engineer institutions, education:!I e~t:lhlislrnients, and 
nlannf a cturers. 

2. -.lirndrrrds, Oal~ges, nnd Measrrlnq LCyuipme7c t.- 
The J)i\ iiicn issi~ed 418 ccrtificatcs, reports, and state- 
ments of examination during the ?car. 

With the cessation of Alinistry work, a start was 
made oil the overllaul of the laborator7 measuring 
eclui1)me:lt. This, Ilonever, ha- b e ~ n  ~)ostponed to give 
~~ss is tance  to  an  aircraft-engine project for which 
approximately 7,030 gauges have a1read.y been 
e~xan~iaed. 

Consideration is being given to the equipment re- 
quired for standards purposes and quotations have been 
obtainrltl frozii abroad for tl7e various ccmparaiors 
necessary for line standards work. Certain end qtan- 
dards were circulated to c.ther national i l~st i i .  .I t '  ions 

for r~eazurrnlent  and for comparison of rcwlts  of dif- 
ferent methods. These standards are expected to  be 
retamed a t  an early date. 

series of intcrferolnetr-y studies have been com- 
menced, and i t  is hoped to improve the order of 
accilracy obtainable from tile length interferometer. 

Iletermination was made of the coefficient of expan- 
sion of cacll cf seven Invar  survey:ng tapes, which 
were forwarded to  the La?)oratory after h a ~ i n g  been 
used in  the Northern Territory. Detrrrninatiorl n a s  
made oaer a range of 30' C., the tapes being heated by 
pakcsing a current through them and the uniformity of 
temperature being oD.crved by me:!n+ of thernlocouples. 
The method proled very ~ i ~ c c t s s f ~ ~ l .  

Government departments and industrial organiza- 
tions are using the Diviqion increasingly fnr advice 
and for the urldertaking of vrorli bcgond their normal 
facilities. F o r  the N e r  South Wale? Water C o n w r ~ a -  
tion and Irr igation Conimis~ion, measurement was 
made of a valve housing a t  IVynnqala Dam and also of 
the needle valve. Equipment dcsigncd and maclc in 
the Laboratory enabled the valve to be made in the 
dockyard and measared ~ i t h o u t  removal from thc~ 
machine. The diameter of the needle valve 1%-aq 
6ft. 6 in. 

The Grayson diffraction ruling machine bequeathed 
to the Laboratory by the late Sir Tllonlas I,,vlc li:ls hcen 
received in the Diviqion and assembled, but serious 
work will not  be possible on the m a c l ~ i n ~  for some little 
time. The 40 in. circular divid'ncl. engine 1)v ,Vocir'tc' 
C e n e v o i - ~ ~  has been received and installed and work is 

about to proceed on checking the accuracy of gradua- 
tion for con~parison with results sl:o;\,n on the maker's 
certificate. 

A report on frictional forces in' dial gauges has been 
con~plcted. An  investigation of partivle size distribu- 
tion in fine abrasives and on the measurement of very 
fine particle size is now proceeding. On behalf of the 
Cc mmcarvealth Filins Board, e n q ~ ~ i r y  is proceeding 
into the ciuality of 1 6  lnm. projectors of l ocd  rilanii- 
fltcture. ?'he extenson~etcr comparator de3igned in  the 
Division ?nil made ill the L a b o i ~ ~ t o ~ y  workshop has 
proved most successful and is now in  use on a con- 
tinuons flo~v of work. 

3. ,ii/rss.--Three of the balances ordered for stan- 
dardization of mazs  h a ~ e  been set up  in  the balance 
room r e ~ c n t l y  set aside for the purpose. The  collima- 
tion system has bceil dcs 'ped  and constructed, and as 
set up has proved to  be very satisfactory. While the 
Division is able to meet prewnt demands, the standards 
now lleld are not suEcielltly good for the rcquirtmonts 
of a natir-ual insticution. I t  TI-ill be essential to  obta;n 
a stnalnrr? of nlorp l~ermanent material than tha t  of 
the existing standard. 

4. I ' o l u i ~ r ~ f r i c  (+lusszuare.-All the balances on order 
h2ve non been receired and instal!ed. A regular flow 
of work rorries from othcr Go\-crnnieiit bodic;. nranu- 
fccturers, and Ini11istr:al lahoracories. Uuch  work has 
bcen d(,nc ov Dcll~alf cf the Scientific Olasslvare C'om- 
mittec of the Standards Associaiion, in the preparation 
of not1.s and rcports for the gnitiance of the committee 
i : ~  the c!icrussIc n of ncr.: spe:~ificat;ons. 

5. Aplllircl dIec1zanics.-At the request of the I n -  
s ~ ~ e c t i o n  Service.., exanlination of various test houses, 
r ~ q i ~ i p i ~ e n t ,  and personnrl is being continued. Atten- 
tion is being given to furtlier devcloprnrnt cf portable 
equipnient for the qtandardixation of testing machines. 

Industry continues to fcrm-ard instri~ments for  
examination, and equipment has been cet up for special 
tests scch as ilie detcrminntion of the characteristics 
of a liydraulic coupling. Ba!nnciiig of sine wave alter- 
nators has been undertaken and also t l ~ e  torque and 
slip testing of special motor.. Advice and information 
has bwn  given to a great number of firms over a large 
field of enquiries. 

The  design of a micro-hardness tester is now in  hand 
in the Dirision and a n  cxp!.rimental set-up is expected 
to be available shortly. 

6. Baronzefry.-Attention will shortly be given to 
the tiesign of a standard barometer. The prerent 
r>ciuipnlcnt, however, has heen suffirient to meet de- 
mands. 

7. Time.-The quartz clocks have not yet been 
rc>ceived. These clorl~s are to form the frequency stan- 
13ard.: mnintn;ncd l,y tho Division of Elrc~trotecl~no- 
lomv and nil1 b~ the sonrce of time-keepin: for th:s 
TI?>-isicn. Domands are v e i ~  slight and can be readily 
niet. 

XII. EI~ECTROTECENOLOCP. 
1. General.--The n ork of the D'vi3ion since June, 

3943, hae been d e v o t ~ d  a1:nost erltirely to the estab- 
lishment of the facilities required for the maintel~ance 
of stanrlardc and for measurements. Tlli.; has required 
:A great d(~nl of detailed experirnr.nts1 ~~-oi.lc, which does 
not lead to results of general interest, but which is 
necessary in order that  the standards of nleasurement 
nl2v hc established on a soi~nrl b a ~ i s .  This  report will 
deal, therefore, with the facilities which are in the pro- 
cess of construction or installation, and,  here pos- 
sible without undue trchn;r~al d f t ~ i l ,  with the progress 
that has bcpn msde in  each field. 

The measurenlent work is conveniently divided into 
fiections dealing with different frequeacv rangrs, as fol- 
lows :-(a) dirert current, (b )  alternating current 
(power frequency), ( c )  audio frequency, (d) radio 
frcqi~~.nc,v, (e) i~ltra-high fr~qi1enc-y. 



The Division's work on the tropicproofing of elec- 
trical equipment was continued until the end of the 
war, but, except for several investigations which i t  was 
conven'ent to complete, the app:ied nork  was dropped 
by the end of the year, and the staff diverted to other 
work. The more fundamental aspects have been car- 
ried on, as the.y are concerned with the properties of 
dielectric materials, in which the Division will be 
closely coiicerlled in the future. 

A small group has been set up to deal with problem 
of applied e:ectronics, but its actiritics have so  f a r  been 
confined to meeting the ir~ternal  rec~uirements of the 
Division. Another group is being established to deal 
with the development of ccrtain mathematical instru- 
ments. 

2. Direct Current.-The D.C. laboratory is in  a 

It is anticipated that a11 electrical measurements will 
eventually be made in  terms of *the metrological 
standards and of the fundamental electrical standards of 
resistance arltl e.m.f. Substantial progress has been 
made, and is bring maintained, in this fundamental 
work and, in the meantime, the availabIe standards are 
adequate for most puryoses. 

I t  is not considered desirable at  this stage to  under- 
take " absolute " measurements of electrical quantities 
in terms of #the inetrological standards. 

I n  the meantime, a constant-frequency generator 
mith a stability of approximately one part  in a million 
has been set up  for exI)crimental work, pending the 
arrival of the frequency standards from the British 
Post Office. hleasurerriellts and calibrations of various 
kinds have becn undertalien for research  establishment^ position to undertake almost any measwement or 

calibration required of i t  to a high order of accuracy. and industries. I n  co-operation with the Division of 
Physics, tests are being carried out on the acoustical Various improvements have 1)eeii made to some eqnip- 
systems of cinema projectors. ment to deal with a steadily increas'ng flow of measure- 

ment work. 5.  Bntlio nnd  I;lfr~-IIig7& F~equencies.-In colla- 
The working and principal boration with the 1)ivision of Racliophysics, experi- 

eqllipmcnt have now been ever a mental work is now in  hand to  evtablish a sound link 
of .come pears, and i t  is possib!e to out betncen measurements a t  very high frequencies and the 

measurements of the highest fllll con- fundamental electrical and metrological standards 
fidenee in the stability of the Calibrations The general aim is to correlate the ordinary Circuit 

laboratory standard or similar equipment have been method, uced a t  the lower frequencies with the trans- 
carried ~ u t  for the Postmaster-Gellrral's Dep,lrtmcnt, miscion line and cavity trchniques which are applicable 
the Millistry of Mull:tions, Service establi,~llments, at  h i d l  frequencies, the final objective bein6 to establish 
Universities and Techllical Colleges, various engineer- in tl e laboratory a series of eqnil~ments mhlch will pro- 
ing industries, and ottler Diviqions of the Cou:lcil for vide for measurements of impedance, frequency, power, 
Scientific and Industrial ReFearch. The Division has and asociatrd quantities throu5hout the freq~1ency 
recelltly undertaken tile of standHIJ re3:s- spwtr i~m.  At prcse ~ t ,  attention 1s beirlg paid lnainly 
tors and a rotentiometer for tllc Dominion physical to the frequency range from 20 to 200 mcgacyclrs per 
Laboratory, New Zealand. second, in  ~vhich, for the most part, the transition from 

3. A!tcrnatinri C t ~ ~ ~ c ~ t . - - M ~ ~ ~  measurements can the ordinary circuit methods to  tho^? employing lines 
be undertalten to a sufficient degree of accuracy to  meet and cavities takes place. The importance of this range 
normal requirements, but i t  is not pos,qible to use of frequencies will increase mith the development of 
the facilities of the A.C. Section to  the highest attain- television and frequency modulation tran~inission i n  
able order of accuracy. Errors introduced by slight this country. 
intermittent vibrations of the building and by ambient 6. Electrical and lllagnetic Properties of Materials. 
temperature changes have ca1:scd a great deal of -Considerable progress has been made with research 
trqublc. and i t  has been neccsqary to redesign some of in  the surface properties of glass and ceramics, and 
the basir equipment. Most of the sources of error have u~ i th  the treatment of snrfaces to provide improved 
cow bebn traced, and it should be possible within a few properties. This work, in which the r)irision 
months to ~s tabi ish  A.C. measurements on a sound of I n d u ~ t r i a l  Chcrnistry has collaborated, will be ex- 
basis. tended to the fundamental examination of the internal, 

Shortage ot suitable research staff has so f a r  pre- rather than superficial, structure of dielectric materials, 
vented the development of some branches of this work, as far  as they affect the electrical properties. I n  par- 
and i t  has not vet heen po.csib1e to undertake regular ticular, the effect of surface treatment of glass and 
measurements of energy or of the magnetic properties ceramics by surface-active aminrs 1 1 ~ s  been carefully 
of materials. studied, and i t  has been found possible to increase very 

4. ~ u d i o  Frequency.-Most of the demands on this greatly the surface leakage resistance when the material 
Section are for the measurement of impedance. At is exnosed to llich humid;tr  
present, these measurements are made in terms of a 
standard of capacitance, consisting of three mica capa- 
citors, one of mliirh was completely destroyed recently 
in  trancit from the United States of America after 
calibration by the Nat;onal Bureau of Standards. The 
present programme is directed tomards the establish- 
ment of a system of bridges which mill allow all 
impedance measurements to be made in terms of the 
standards of resistance and frequency. The advantage 
of this system is that the standard of resistance is 
extremely stable and therefore only requYres infrequent 
intercomparisons with overseas standards, while the 
standard of frequency can be majntained entirely 
without such intercomparisons. I n  this connexion, 
equipment is on order from the Br'tish Poct Office 
for the Postmaster-General's Department, the Com- 
monwealth Ohservatory, and the Division of Electro- 
technnlogv, which will enable a c t a n d ~ r d  of frequency 
to  be maintained with a .stability of the order of one 
part  in los. I t s  calibrat70n will be in terms of time- 
interval measurements, hased an  transit observations 
by the Commonwealth Observatory. 

'2 ' " J  - 
Equipment has been developed for  the in  

a testing cabinet, of atmospheric conditions which can 
be accnr~ te ly  controlled in temperature and humidity. 
The use of these cabinets makes i t  possible to examine 
the 9ffects of ~'arinilq treatments with a much higher 
degree of reproducibility than hitherto. 

7. Applied l?l~ctronics.-The development of various 
electronic control devices, to meet the needs of the Divi- 
sion and of other bodies, has been carried on during 
tlie year. These devices have been u s ~ d  for the precise 
control of the speod and voltage of alternators and for 
the stabilization of D.C. and A.C. power supplies, 
driven by 9.C. mains. Rewarch carried out during the 
last few years into methods of accurate measurement of 
inductance has enabled advice to be given to several 
enquirers reqardinq the automatic detection of iron 
objects in  materials which are being processed. 

8. Jlathellzafical Instruments.-Progress has been 
made tomards the construction of a Differential 
Analyser, primarily to aid mathematical research in 
radio propagation by the Division of Radiophysics. 



9. Misce1laneo~~s.-The Division has dealt with many 
requests for  technical a s~ i s t a~ ice  from other Divisions 
and from outside sources, An oflicer of the Division 
R-as made available for ~ e ~ e r a l  montlls to the hIunitions 
S u p ~ ~ l y  Laboratories, IbIaribvrnong, to assist in the set- 
ting u p  of climatic testing e r lu lpn~e~~+ ,  and several 
officers of thoce Laboratories have paid extended risits 
to the Division to gain expcricnce in  methods of 
measurement. 

C l o ~ e  liaison has been maintained with the S:andar& 
Association of ,2ustralia and other lrilidred bodies. 

10. Publications.-It has not heen possible to publish 
the results of most of the work of the Division, for 
security reaconq, but a number of internal reports have 
b ~ e n  issued durinq the year, inclllding onrs dealing mith 
tropicproofing telccommun~cation and electrical equip- 
nlcnt, the protection of mica capacitors against humi- 
dity, clinlatic test;ng equipment for E T S  4 prni?c.dures; 
the N.S.L. 5 cubic feet humid cycling chamber, the 
eBect of high rclatire humidity on phenolic resin 
moulded caces for electrical indicating in-truments, 
treatment of ceramic and glass surfaces wi:h siirface- 
activc amines i n  order to produce high surface elm- 
trial resistance a t  hiqh relative humditics, the effect of 
humidity on the leakage resistivity of electrical ins~ila-  
ting materials, waxes and bit:!mens 2nd sesling corn- 
pounds for elcctrical ecluipment for use unt-lcr tropical 
conditions, and mntlicmatics in scientific research and 
industry. A patcnt was also published:- 

Clothier, W. I<. (1945).-Improved method and 
apparatus for windinq prccision resistance coils. 
Aust. Pat .  150, 173, Dec. 10. 

XIII. P H Y S I C S .  
1. General.-The normal work of the Division can 

bc considered nnder the gcneral headings o f :  ( a )  the 
maintenance of standards of physical quantities, ( b )  
the calibration of equipment in terms of thcce stan- 
dards, ( c )  physical inrestigations and tests of direct 
value to industry, many of a n  ad hoc nature, and (d)  
l rng  rallge and fuildamental physical research. D u r i ~ g  
the war the attention given to some of the above aspects 
of the Division's work was neceswrily disproportionate 
to that  which would be giren under norm21 conditions. 
Such standards as were of immediate importance nTere 
maintained. and a very large volume of testing in terms 
of these w a ~  undertaken, but little attention was &"en 
t o  the establishment and maintenan-e of other stan- 
dards of lecser import2nce. Many investigations on 
specific problems mere carried out for the Services 
but long ran,ge fundamental resaarch was, of necessity, 
virtually non-existent. 

Wi!h an approazli to normal conditions a re-adjust- 
ment has been made in the attcntion given to the 
various a s y c t s  of the Divison's n-ork. B y  far  the 
great& par t  of the routin? testinq done by thr  Division 
has, i n  the past, been u11dert~lii.n on behalf of the 
Services and the l.liizistry of Munitions, and the dis- 
cciltinuance of this work has markedly reduced the 
amount of routine testing. With the release of staff 
from the pressure of this type of work an  efl'ort has 
been made: (a)  to complete the establishment of the 
physical standards with which the Division is concerned 
and to pnt  tllrce standards in such a state that  tl-eir 
maintrriance will be a straightforward matter;  and ( b )  
to organize the testing facilities so that  tests and cali- 
brations can proceed satisfactorily m;th the minimum 
of attention from senior scientific staff. I n  this xr:ly i t  
is hoped that  officers will be able to devote a reasonable 
proportion of their time to research. 

I n  addition to re~ear1.h in fields already established, 
consideration has been given to  work in  important 
branclies of physics not previously includ~ct i n  the work 
of the Division. Fundamental investigations on the 
physics of wool fibres, particnlarlg in relation to their 
frictional properties, have been continued and extended 

to include studies of the ultimate structure of the fibres. 
Work on various problems connected with wool is also 
proceeding in other Sections of the Division. The  
inicleus of a Section on the physics of solids has been 
formcd. The question of whether the Division should 
untlcriakc work in 1111cl(:1r pliysics has naturally been 
bronglit into prominecce during the last year by the 
sprctacular developments i n  atomic energy. Decisions 
~cgnrd ing  such policy are obviously of such magnitude 
as to 1.~7nirr  national con~ideration. Pending such a 
determination a small amount of work of a general 
and preliminary ilature has been coinmenced in this 
fie:d, Work in the IIeat  and Light Sections has con- 
tinued and has included some new lines of work referred 
to in later sections of this report. 

D l ~ r i n q  the year, 227 certificates, reports, and state- 
ment.. of examination were issued, giving the results of 
tests ant1 calibrations made by the Division. During 
the lattcr part  of the ycar the Chief of the Division has 
bptn abroad in the United Kinqdom and the United 
State.: of America on behalf cf the Department of Ex- 
ternal Affairs as scientific adviser to the Anstralian 
r ~ p r c v n t a t i v e  on the Atomic Energy Commission of 
the TTn;t~d Nations Organization. 

2. Ilerrf Xccfion.-(i) Genera7.-There has been a 
marked diminution in  the amount of ront:ne work 
nndertalren by this Section. M o ~ t  of these rontine tests 
nrerc for the Services or the Ministry of Munitions, 
s r d  v i t h  the virtual rescation of calls frorn the Serrireq 
ant1 the winding n n  of thp pvrometric proqramme for 
thc 3lin;strv of Milnitions there has been an  oppor- 
t ~ ~ n i t y  to place the work of the Section on more of a 
prsce-timr hasis. Facilities for tests for industrial firms 
and othcr hodicq are maintained and are beinq made 
use of, hut pmticular attention has bren given to putt- 
ing thcsc facilities and the sfanderds on which they are 
bawd in  such a state that  they can bc readily main- 
ta'ned. I n  this way it is planned to provide for qreater 
attention brinq gioen to  fimtlamental and applied re- 
~ r n r c h .  Inr~estigations already started hare  been con- 
tinued and plans have been made for fresh lines of 
research in the Section. 

( i i )  In f~ rna f iona l  Temperature Scale.-The main- 
tenance of the International Temnerature Scale has 
always been regarded as one of the important f~uiictions 
of t l l p  Scction. F i ~ r t h e r  11-ork has been done on this 
with a view to completely maintaining thc Scale so as 
to 5e qnite independenct of ~ccondarv  standards cali- 
I~rnted elcecvhere. 'r11r Scalc is now maintained from 
O 0  C., to 2,300' C., with an accuracy wfficient for pre- 
sent reqn;ren~ents, and steps are beinz taken to imnrove 
this accuracy to mcet any future rennirements and alco 
to reali7e +he Scale to its lower limit, i.e., to cover the 
ranme O 0  C. to -190' C. 

The accuracy R-ith which the freezing points of 
silver and gold can be realized has been improved and 
eqnivment has been set u p  for the realization of the 
b o i l i ~ l ~  point of oxygen, all thece being fixed points 
irsed in mainta in i i~g the International Temperature 
Scale. 

A standard disappearing-filament optical pyrometer 
has been designed in conjunction with the Light 
Section, and the construction of this is now complete. 
I t  7,vill be used for the more p rec i~e  establishment of the 
Tntcrnxtional Tenrpcrature Scale above the melting 
point of gold (1,063'' C.). 

I n  addition to the vo rk  on the direct realization of 
the 1nternat;onal Temperature Scale, referred to above, 
ether in~estignt:ons hare  been made on related mat- 
t i n  These have included studies of the accuracy 
obtainable from the use of the sublimation point of 
carbon dioxide and the melting point of palladium as 
secondary fixed points; the production of pure alumiila 
crucibles for metal melt:ng points; and a n  inrestiga- 
t:.n rf the accuracy mith which the steam point can 
be realized using llypsometers of simplified construc- 
tion. 
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( i i i)  Industrial Pyrometry.-The main programme d con~mercial thermometric recording controller has 
of pyrometric testing undertaken on behalf of the Ser- been converted into a programme controller for the 
vice Impection Authorities and the Ministry of Muni- hivi.-ion of Food Preservation and Transport. I t  was 
tions has been discolitinued, but a similar service has required that the instrur~iellt should be capable of be- 
heen given to some industrial firms. The assistance ing set to different programmes and should be able to  
given to firms and other organizations in the past, follow a programme in  ~vllich there were suclclen and 
 liere re by $elected personnel were trained in practical consitlerable variations in the rate of change of tem- 
aspects of pyrometry, has beell continued, eight per- I)eraturt.. The  instrument, i n  the design and construc- 
sons having received such training. tion of ~vhich the d6cc . r~  of the Laboratory workshop 

Inr.estigations carried out in  industrial pyrometry played a part, includes many novel fea- 
included mc:isnrements of the temperatures in the glue tures. 
lines of wooden aircraft under construction, an  exami- There have beell numerous other requests for advice 
nation of methods of calibrating and using gasket or assistance in  unusual problenls of temperatllre 
tlirrmocouples on aircraft and other engines, and the measurement, man? of which have required special 
developnlrnt of improved methods for the calibration rr~ethods for their solution. 
of thcrrnocouplcs for the measurement of surface tem- (irii) 17iscorrectry.--An inrrestigation on the viscosi- 
peratures. tics of urea-forn~altiehyde wood adhesives, referred to in  

(iv) ~Iygrometry.-Work undertaken in the first t11c. p ~ , c \  ions report. has been completed. The special 
place at the request and in conjunction n i th  the n~etl~ocls dereloped for these measurements by the 
Tropicproofing Section of t h ~  Division of F,lec.trotech- Electrotechnologp I3irision are being incorporated in  a 
nolog,y, on the n~casurernent and control of lmmidity s f  ant1 arc1 Sail ing-spllere visconlcter with a view to in- 
ill el~c.losc>tl spaces, bas heen continued in conjunction c ~ r e a s i n ~  the accburacy of s ~ l r h  an  instrument by the 
nritll Officrrs of the Divisiou. E'urthcr t.xpc~ricnc-c~ has r i r t i~a l  elimination of observer's errors. 
been in  tllc Ilsr of thernlocouple psyci~ronlrters 'I'l~c c :~ l ; \ ) rn t i~n  of TJ-tube type viscometers has bee11 
for I~lunidity n~rasurcmelits at  low air  speeds and the made a matter of routine, the use of an  electronio tem- 
electronic humidity controller developed for this work perature co~ltroller, to control accurately the tempera- 
has proved capable of very satisfactory results t ~ l r e  of the vi,conletei* bath, l ~ a r i n g  greatly assisted in  
t h r o i ~ ~ l i o n t  a cycle of temperature and hun~idi ty  con- this. 
dit;ons. The requircmcnts for tropicproofing test- were (viii) ' i 'k~rmnl Conductioify. - d n  apparatus for 
for close control at high hnmidities, hut tests are now the rncasiircil~c~~lt of the ther~llal  rondl~ctivities of small 
heing macle of the atiaption of the instrument to f lat  specimens, four inches in diameter, has been put 
coutrol ~ n u c l ~  lower liurnidities. The Sclction has illto 11se dnring the, year. 'I'he experience gained with 
c~ontiiiucd to rollaboratc. with the 1)ivision of  Eli~ctro- the in.-tr~~lrlcrlt ha, been of con,iderablc value in tlie 
technology on othcr tropicproofing matters, particn- desig11 of a larger apparatus suitable for  1 2  in. by 12in. 

- la]-lp in r~la t io l l  ttr the formulation of an  Australian s[,ccinlens and ca1):ll)lc of being used for measurements 
\pec4ication for t l ~ r  tropic*-leqting of elcctricirl rnatc- at i~thnero te11ipc~i:llures. Tlle design of this apparatus 
rials, ccmponents, and equipment, and in the critical is complete and tliitt of an  :ipparatus for the measure- 
analysis of overseas specifications for surh testi. ment of the thermal transmission of wall structures is 

Detailed comment on a British Draf t  Standard on """7 so. 
*' The Humidity Ai r "  ]las been prepared after care- (i") -47~ernometry.-Arisitq out of the requirements 
fu l  analysis of the physical principles involved in of the Division of Electrotcchnology for the explora- 
various types of humiditv measurement, a matter on tion of the ails circulation ill humidity testing cabinets, 
which eome confusion has been found to exist. some progrecs }la.; been mxde in the design of low 

The design of an automatic dew-point hygrometer, air-cpeed$ hot-wire annnometers. 

using photoelectric methods for detccting the furma- 3. T/iqh t Seciion.- ( i )  Ci ~n PT~.-The termination 

tion of dew, is proceecling. Arising out of a prob- of the I)ivision7s association with the Scientific Instru- 
iem ill hurllidjtg sllbmitted by the ments and Optical Pace1 of the Ministry of Munitions, 
D~~~~~~~~~ of the N ~ ~ , ~ ,  a special instrIment for  ( 1 1 1 ~  to tlle disl)andi~ig of th r t  body on the ceqsation of 
hum;dity measurement, 11sing eltments of the resis- war. and the c lo~ing down of the nniiexe set up  for the 

(radio-sonde) type, has  been dereloped, after mannfacturc of optical alas:, has let1 to a considerable 
detaileti inrcstigatioll ,,f the hehariour of this type of cl~mize in the natrlre of t h ~  nork  undertalien by this 
elrlment. Section. The testing of 01)tical glass, including the 

ineasnrernent of r e f r~c t ive  indices, has virtually ceased, 
(v) Moisture Cfonfent.--Mang electrical methods of 8 ,  I,,, ,!SO the roiltine test'llg of optical instruments. 

obtaining a measure of the moisture content of parti- ~t .,,, to he c,xpcc.+ctl that Tvork ill ,,hotometrV 
cnlar 111:?terialq have been dcqcribed by other worltcrs. c o ~ t , r i n ~ c t r v  and t ~ 6 ,  riesign of special optical photo- 
l ros t  of these are of linlited applirabi]ity or are Iiletl.ic. illctrlllTleat. olrla c~orrespolldinglp b(rcome of 
a ~ i t a b l e  only for  rough measurements. An instrument importancc,. partic.lllarlv for indnqtrial Ileeds, 
for the mcl;~snremrnt of the nioi-ture content of grain Blltl this has, in f ac t ,  brPn borne ollt by tllc trends of 
was recelltly dereloped at  the n'ational Physical La- the \vork ill thp Sec.tion eluring the period ullder revieTV. 
boratory, ~ n g l a n d ;  it seems to hare notable advantages ( i i)  ~ ~ i i ~ ~ ~ T  Tnsfncment.y. -Microscopes for student 
over most other type., of electrical moisture meter. use are in l,rgent demand by the xiniver.;ities corn- 
Considerable work has been done in the Section on thr and, with a view to local production, 
furthrr  development of the National Physical Labora- scientific instruments optical pallel l,efore i t  
tory type meter to make the instrument more ~xniver- t i i s l , nn~ec~  drelr a specificatioll for  what it col,- 

_ sal, particular sttentiun ]laving been paid to its sidered to be a sl,itable instrnment. was agreed 
adaption to the measurement of the moisture content thilt tllc, nivisioll .j-,ould take part in the testillg of 
of \loo1 and other fibres. The results so f a r  obtained ,,roir tppc, illqtrllmcnts to this specification, and 
are very promising. faciiities for such tests have Seen set up and used to 

(vi) Rl)~ciul  Devices for Temperature ilfeasurement test the il~struments and components that  have been 
and Tern) ernteire Control. - An instrument for the submitted. 
measurement of the temperatures of estuarine muds To  meet the severe shortage of 16 mm. sound and 
and ~vaters has been successfullp develcyetl for the film projectors for instrllctional purposes, several local 
Diricion of Fisheries. I n  the course of its develop- ma~lnfacturers l ~ a v e  nndertaken their production. The 
ment useflll information on the re~istance to  corrosion nirision haq been asked by the Commonwealth Film 
of variow. plated metal finishes was obtained. Board to co-ordinate tests on prototype units, the 

- -"&.-a- - - - 



Divisions of Metrology and E:lectrotechnology co-operat- 
ing with this Division i n  the actual tests, which corer 
all aspects of the units:  mechanical, optical, electrical, 
and acoustical. All necessarv equipment has been 
accl~lircd and some tests have been made. 
-1 vertical projection inicroqcope of fixed magnifi- 

ation (cp900X) haq Lepn d~signed and a nillnber arc 
~ n d e r  construction in the Laboratory's ~vorkshop. This 
type of instrllmerlt is of basic importance for dimen- 
sional measurements on vool fibres and has, u p  to nomr, 
been used for routine meas~rrenients in this work. 
The instrument? are required part;cillarly by the 
Fleecr .?llalysiq IJaboratorp of the 1)irision of Animal 
Health and Production. 

( i i i )  Evnpornfion Plant.-Equipment for the eva- 
poration of al~lminium and other substances onto glass 
surfaces, for  the production of mirrors and special non- 
reflectinr surfaces, has been designed, constructed, and 
puf into operation. Tt iq nnticaipated that  the plant 
will be of considerable use to this and other Divi- 
sions. 

(io) Distribution of f i g h t  Intensity Across Sources 
of f i n i t e  Width.--Arising out of the design of an 
optic41 pvromcter for the IIeat  Section, a theoretical 
 in^-esiigatiox hnq been made of some aspects o f  the 
diffraction of light from qonrces of finite width, and 
these resnltq have been applied to the problem of the 
apparent lack of i~niformitv in  the bri,q.htneqs of the 
filament of a disappearill?-filanlent optical pyrometer. 
I t  haq been shovn that  diffraction plays only a minor 
role in t!ic effect and i t  haq been experimentallv demon- 
strated that  the effect is principally dae to a departure 
from Lambert's law for Iiclit emission a t  osr io l~s  
anylei; to the , ~ ~ r f a c e  for the filaments under con- 
sideration. T l ~ r  theoretical investigation has, however, 
other application.: than to the case from which i t  arose 
and i t  is proposed to the conclusions reached. 

As a development from this work i t  is proposer1 t o  
investigate thr  spectral emisqivities of tuncqten and 
other mater;als a t  various anqles to the normal. 

(v) Opfical D~cices  for Use with Radrlr.-At the 
close of the war attpntion was being $ven, i n  co- 
operatinn with the Division of Radiophysics, to the  

' 

desiqn of optical aids which would allow of the more 
ready comparison of maps with the corresponding 
images obtained from the air  by radar methods. The 
devices developrd include a tneans of distorting a 
r a n  imace t o  simulate the effect of the beam-width 
~preacl cf the radar image. Thiq device lyas suhse- 
oiici~tly int~.odi~ce,l operationally for the h r i ~ f i n ~  of 
pilots. A mqdification of this in nrhich the inap was 
replaced with a contonr model was used hv the Navy 
to illustrate radar chadoms. 9 third device .rayas deve- 
lop~?! to r o n ~ ~ e r t  the distorted Cartrsian " R-qcope " 
d i ~ n l a y  hack to its normal polar form. 

(vi) f l ~ e ~ f r o ~ h o t ~ m e f r y . - T h e  measurement of the 
qpectral rcffertances and transmissions of sub~tances, 
fro171 a kno~dedqe of ~ h i c h  their colours nnder various 
rontlitionq of illi~rnination may he computed, is a ser- 
viec for which the demand ha.. continued and may be 
exnrctcd to increase. The provision of farilities for 
the ranid routine spectrnpl~otornetry of their products 
tvoulcl be of considerable v a l w  to many industries. The  
naint. paper. textile. dyeing, and some of the chemical 
i n d ~ ~ s t r i r s  are likelv to bc psrticu'larlr interected in  
cnr l  fnciliticq. vhich have now become available for 
the first t h e  in Australia as a resnlt of the installa- 
tion bv the Division of a General Electric recording 
~pcctrc.photometcr. The inqtrl~ment automatically 
reco~dg a snectral Zrancmission or reflectance of a 
camplp in the range of ~vauelengths 400 to 700 mp, 
the normnl time talcen for the compl~tion of a record 
hcinv ~ b o ~ l t  three minutes. 

j ~ i i )  CoYor;v~~fr~l.--~4 nhotoelectric tricolorimeter 
has heen deve1cr:ed for the direct measurement of colonr 
and the instrlinlent operates very satisfactorily under 

- 

laboratory conditions of use. I t  is, however, not ~0x1- 
sidered to be in  a suitable form for use as a n  industrial 
instrument and, since suc l~  a n  instrunlent tvould have 
very useful applications i n  many industries, suitable 
motlifications are being made to it. 

; 1 iil) i 'koto,n~fric 1nstrunzents.-Froblems i n  pho- 
tvnletry continue to be submitted to the Section and 
the solution of many of them involves the design of 
slwvial instruments. I n  this category is  a photometer 
head suitable for the measurement of the radiant flux 
density imdcr grasses and the foliage of small plants, 
it  being required that  the ]lead shall br small and the 
response shall be independent of the direction of the 
incicient light. The  instrument, which is required 117 
tlrc Division of Plant  Intlustry, inco~porrircs, soirltl 
novel features. Another unusual photoineter head is  
unrler consiclrration for the Division of Fisheries. this 
being req~iirnri for  the measurements of the intensity 
of illntninations under water. 

,I photo-electric haemog!obinometer, a n  instrument 
previouslj- designed in tlie Section for the rapid estima- 
tion of the haemoglobin concentration in tlic blood, is 
now in (aommercial production. A glossmeter, suitable 
fol tllc n:cas~lrcmrnt of gloss 011 textiles, pa in~s ,  papers, 
and sirliilar surfaces, has been designed and constructed. 
,i high-spred automatic recording microphotometer has 
bern acquired : l i d  p i ~ t  into operation. 

(ix) Profection of the Eyes from Rndiunf Energy.- 
Further to previous work ~rildertaken on the protection 
o f  tllc eyes fro111 harmful espoqarc to radiant energy, 
:~ntl partly as a result of the representation of the 
Division on the Standards Association of .lustralia 
Sill)-committee for Eye Protertion, a survey has been 
nlacle of all the quantitative figures arailablr dealing 
uifh the injurious effects of raciiaijon on ille various 
rycl tissues, mtd the results useti i n  thr  preparation of 
a draft  specification for staildart-ls of welders' eye- 
protection glasses. I t  has been found tha t  i t  will be 
possihle to adopt less rigorous requirements than those 
recommended in  certain of the overseas snecifications. 
while still giving complete safety to  the user. 

4. Bolcxr Physics.-Eesearch has recently been com- 
menced i n  the Division into some aspects of solar 
physics. F rom a theoretical investigation into the 
rffecta of the induced rlectric fields surrounding sun- 
hpots when the magnotic flux through the spot is 
changing, i t  has already been possible to propose a 
1nc.cllanisn1 which is thought to 1~ responsible for 
chroniosplieric flares, the qolar phenorilena associated 
with radio fade-outs. These rescarclles, vh ich  are 
continuing, represent a completely new approach to 
the explanation of many important solar phenomena 
and shov promise of prodncing very valuable results . - - -  
In this field. 

6. 7 ' h ~  Phvsies of Solids.-(i) General.-The 
lohvsiw of theYsolid state deals wit11 tl?e str:lrture of 
A " 
:trnttrr and the explanation of many pl~ysieal proper- 
ties and phenomena in  terms of that  q tn~r ture .  I t  is 
of fundamental importance in  many inclnqtrirs, notably 
in collnexion with the metal indnstrirs, textiler,.plastics, 
and ceramics. I t  is  also of basic importance In many 
fields of scientific study besides phpics ,  cuch as in  the 
~ t i t d y  of the structure of biological materials. I t  is a 
fertile field for research and one rr11;ch has been 
receiving increasing attention i n  recent years. 

The nucIe~is of a section to worlc in  this field has 
heen established, and the project has received the 
financial snpport of the Broken R i l l  'Proprietary Co. 
J,;mjted, which has appointed a n  offirer to work on the 
phy,iics of solids as a member of the section. 

( i i )  X-ray Dif,%rucfion.--X-ray diffrnction repre- 
sents the most important investigational method used 
in  this field a t  present and the aswnhlr- of suitable 
equipment for this type of work bas beeu the first 
concern of the group. X-ray drfiraction apparatus 
which will be suitable for many different types of 
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diffraction measurements has been designed and par- the scale edges, which, by reducing the frictional dif- 
tially constructed. I t  is  hoped to have i t  operating ference, reduces the tendency of the wool to felt. Simi- 
soon. larly, two components have been distinguished in  the 

The investigations proposed will deal with, i n  the cortex, the elastic element of the fibre. This appears 
first p!zee: ( ( 1 )  metals, refractories, and allied to consist of a n  amorphous matrix i n  which are 
materials, and ( b )  biological materials. ~mbetlded longitudinally aligned fibrils. 

Under ( a )  mill be consid~red matters of industrial The  above results, obtained in  the first place from 
i n ~ ~ o r t a n c c  such as fatigue, temper bri t t lene~s,  and an  esalninatioll of fragments of wool fibre with the 
recrystallization, and these i u r e ~ t i ~ a t i o n s  nil1 be made elettron microscope, have been substantiated by X-ray 
in close co-operation n i t h  industrial firms. Under ( b )  and electron diffraction studies, i n  wllich a fibre dia- 
work laill be done on xTool and other textile fibres, and gram has heen found to be superimposed on a system 
a suggestion that  work sllould also be done on chromo- of diffuse diffraction rings, suggesting that  the fibrils 
somes has been received from a University Botany are responsible for the fibre diagram and that  the 
Department. amorphous phase gives rise to the ring system. 

I n  acltlition to its investigations i t  is proposed that  ( iv)  li'ibre Diameter A1~ters.-Considerable progress 
the f a ~ i l i t i e ~ :  of the Section should be made available has been made in  the developmellt of more rapid 
for the traininy of selected personnel in X-ray dif- methods of determining the diameter of fibres froln 
frartion method.. . This seraiec is likely to be of value v;ool simples. The standard method of making these 
to certain large industries and also to scientists engaged measurements, and the one adopted up to the present 
i n  particular fields of research where such methods for most routine work, has been to use a projection 
would be of use. nlicroscope to view the fibre sections and to measure 

6. Wool In~:esti~afions.-(i) Gene~al.--The physi- them individually. The  main objection to this has 
csl investigations undertaken by the Divisioll in heen the large number of individual measurements 
connexion with wool, of which mention was in that have to be made for an  analy& of a single sample 
the previous annual report, have been continued and of "001. T O  reduce the time and fatigue involred, a 
extended. Besides a section carrying on active research simple linear integrator has been developed by means 
on the fr ict io~lal  propertieq of wool an,l other fil)rcs and of xhirln the mean and grouped distribution of dia- 
on the structure of keratin fibres other ~ectionc: ]lave meters can be determined. 
undertaken work on wool problems: in particular the new type of fibre diameter meter has now been 
Light Section has brcn concerned with the design of completed by means of ~vllich the meall diameter of 
equipment for the measurement of fibre diameters, the fibres in  a bundle may be determined without the 
and the EIeat Section is on apparatus for the necessity of making individual fibre measurements. 
measurement of the moist1u.e content of ~,rool. This illstrnment, which was developed by the Liqht 

( i i)  priclional properties of ~ ~ ~ t i l ~  p ib res . -  Section, consists of a photometer which mea.qures the 

detailed investigation has becn made of the frictional light intercepted by a group of teaced-out fibres. The 

properties of wool and fibres in an rndearour result so obtained nlay be combined with the mais of 

to explain the behaviollr of tile fibres in fabrics alld the same fibres to give a measure of their mean dia- 
yarns and to information on the meellanism meter. The method is al1d the agree 
of the and felting of materials. well with those obtained with the projection micro- 

has been sho\vn that the wool fibre two princi- scope. The  Fleece Analysis Laboratory of the Division 

pal coefficiellts of friction, one for  a movemellt of Animal Health and Production has requested s e ~ m - ~ l  

and the other for a mo~rement away from the root end these instruments. 
of the fibre, and that  the difference between them is Experiments are also proceeding in an attempt to 
the initiatillR cau:e of the tanyling %vhich is wool felt- measure the coefficient of variation of the diameters 
ing. Jfeasulcnlpnk on wool fibres in the conditioll in of the fibres in a bundle, by optical means, without the 
w]lich they be uPed commercially hare shown necessity for measurements on individual fibres. 
that  several factors which change the rate of felting 7. A to~n ic  Physics.-As stated in  section 1 of this 
cause the fr;ctional difference to vary in  the same report, extensive work on atomic physics has not been 
way. The effect of sl~rinlrage-rednction t r ~ a t m ~ n t s  is undertaken by the Division, but some attention has 
to rednce the value of the frictional difference. A been given to the construction and acquisition of some 
su rp~ i s inq  result is that  excep t io i~a l l~  clcan ~ilool has of the equipment necessary for work in this field. 
qnite different frictional b~hao iour  from ord;narv wool. A very important tool in research is equip- 
The behariour of industrially "c l ea~ l "   WOO^, m-hich is ment for the acceleratioll of particule,s to lligh relo- 
so important from the manufactllrrr's and the user's cities for purposes of atomic bombardment. A group 
standpoint, is l a r ~ e l y  due to the film of grease and a-orliing in  the Vacuum Physics Laboratory of the 
oil remaining on the fibres of this wool. Division of Radiophysics has been concerned with the 

I n  some work j~xst initiated by the Light Section an  developnient of linear accelerator. .ciiitahle for this and 
attempt is bring made to actually observe the corn- other pllrposes and one of the officers of the Division 
plete mechanism of feltinc as i t  occurs i n  the move- of Physics has been attached to this group. After 
ments of the individual fibres. I Iarsh  wools can be initially assisting i11 the development of apparatus for 
softenrd by the ac t io~l  of ~oftenercl. which reduce the the linear acceleration of e!ectrons, he  has been engaged 
averaqe coeficiellt of friction. Frictional measilre- on the application of similar principles of  article 
ments have al;o b ~ e n  made on other fibres, both acceleration to the prodnction of high speed protons 
natural and artificial, in an  endeavoiir to correlate and deuterons. The  particular aspects of the work 
their behaviour with their frictional properties. with which this officer has been concerned have been: 

( i i i )  The fifTlrrtlrre of woo l  p;hrps.-~n conjunc- ( a )  theor~t ica l  consideration of the optimum operating 

tion the ~ i ~ i ~ i ~ ~ ~  of 1 ~ d ~ ~ ~ ~ i ~ 1  ~ , h ~ ~ i ~ ~ ~ ~ ,  an conditions i n  single and multiple gap linear accelerat- 

inrestipAticn of the strllcture of wool fihrec: has ing 'Ystems; ( b )  the design and construction of the 

made, uqe of clertron microscope, X-ray dif- ""c'eratinff equipment; and (c) the design and con- 

fraction, alld electroll diffraction techniques. T , ~ ~  struction of ion sources capable of giving much greater 

comnonpl,ts have been d i s t ~ i ~ ~ u i s l l e d  in the cnticle (or ion currents than have been 
scale) cell.~-nn enzyme-re~istant reinforcing striictilre Good progress has been made in  all these lines of 
and a remcntinc, amorphous component. This latter worlr, particularly promising results have been obtained 
component is initially attacked by enxrmes and reaqcnts with a new type of ion source developed in  the Physics 
and its partial removal results i n  the eating away of Department of the University of Sydney. 
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8. Publications.-Mimeographed reports have in- This  committee examines-fields of work of the various 
cluded work on a photoelectric haemoglobinometer, the groups a t  regular intervals and acts as a co-orclinating 
stability of light absorption properties of oxyhaerno- body. 
globin, the effect of atebrill on haemoglobin estimation, 2. Structures and Jfiatcrials Section.-Considerable 
the internal reflcetion coefficient for  a t r a n ~ p a r e n t  assistance has been gircn to the Royal bustra!ialz Air  
body, the brightness of a partly blackened fluorescent Force, the aircraft industry a i d  other organi~at ions ;  
particle, and scientific aspects of eye g-lasses. in addition i t  has been possible to devote more attention 
The follo~ving papers were published:- than pcviously to theoretical and experimental work 

31ercer, E. H. ( 1 ~ ~ 4 5 ) , - ~ h ~  frictional properties on 0118 range problems. The more important subjects 
of xvool fibres. J .  Coun, Sci. Inti. IZes. (LLu~t.)  with are 

18 : 188-200. ( i )  Strength, Stiffness and Stability of Plates and 

M ~ ~ ~ ~ ~ ,  E. H., and ~ i ~ ~ ~ ~ ,  M. ( 1 9 4 6 ) . - ~ h ~  Shd1s.-In co~inexion with the design of flat and 
- frietiollal proI,erties of Tx,ool treated xvith mer- cumed plates subjected to forces in their own plane a 

curic acetate. nlature 157 : 134. queqtion of stability is involved; thet  is to say, althoiigh 
M ~ ~ ~ ~ ~ ,  3,. 11.. and ~ l ~ l ~ i ~ ~ ~ ~ ,  I<. nachel  (1946). the ultimate strength of t b ~  material may not liave 

- ~ l , ~  llandlc of -cvool. J .  coun. sci. ~ ~ d .  nes. been reached, a t  a certain stress the plate ~vi l l  buckle 
(Aust.) 19:  200-1. and to will no longer act ful ly as a load-carrying 

M ~ ~ ~ ~ ~ ,  E. 11.) and R ~ ~ ~ ,  A. L. Q. ( I C J ~ ~ ) . - T ~ ~  c07"pcnent. This behavior ha?  rewired con~iderahle 

structure of the cuticle of wool.  bid. 157: 559. study i n  the Section, and the instability characteristics 
of fiat and curved ~ l a t e s  of both isotropic and ortho- 

XIV. AERONAUTICAL I N V E S T I G A T I O N S .  
I. General.--The e3tablishment of the Division of 

Aeronautics was begun before war broke out, but 
ho;tilitics commenced before anv of i ts  laboratories 
ve rP  built and the original research plans had to be 
drastically altcred. During the war years, force of 
circumetances necessitated a considerable curtailment of 
fundamental work and placed emphasis rather on short- 
range projec.tq and problems of immediate importance. 
With the return to  peace the Division is  able to con- 
centrate on the more fundamental and long range 
aspects of aeronai~tical research. The  field to be 
covered by the Di.. ision during the post-war period has 
been explored with some thoroughness, and a compre- 
hensive programme of n-ork has been drawn up. I t  has 
already been circulated amongst interested parties. 

One of the most important items which has come to 
the fore during the year nnder review has been the 
general subject of turbine engine research in which such 
great strides have been made in Great Bri tain and the 
United States of America. Four  members of the 
Division's staff have been overseas studying various 
aspects of the subject and have now returned. Pre- 
liminary p41ans for a programme of work which might 
be undertaken by the Ilivision have now been drawn up 
and a start  lias already been made on a small scale. 

The organization of the Division has been changed 
slightly. r r e ~ i o u s l y  a joint Physical &Ietallurgg Sub- 
Section T T ~ S  operated in  conjunction with the Division 
of lntlustrial Chemistry. This arrangement has now 
been terminated and the whole of the metallurgical 
facilitiej hare  become par t  of the Division of Aero- 
nautic-. Other extecsions to facilities have been con- 
sidered, of which the more important are a towing tank 
for model investigations on ships and seaplanes and 
the rstablishrr~cnt of a Research Flight. N o  final 
decision has been reached yet regarding the latter, but 
it has been agreed that  there is no need for a towing 
tank for some years. 

Overseas liaison has been extended by the visit of 
two members of tlie Division to Japan  to study the 
progrpcj of aeronautical research there and by the visit 
of the Chief and another member of the Division to 
England to participate in the British Commonn~ealth 
Aeronautical Dcsearch Conference as two of the official 
represcntntivcs for Australia. 

Officers of the Division have continued to take par t  
in the work of the Australian Council for Aeronautics, 
and as in  previous years the Division has published 
much of its work through that  body. 

,In important dcvelopment during the year was the 
inaucuratian of an Engineering Group Committee on 
which the Division is represented with othcr interested 
sections of the Council for Scientific and Industrial 
Research and &he Munitions  supply Laboratories. 

tropic material h ive  been inrrestigetkd. On the 
theoretical side work has been carried out on llie 
buckling of thin plates and cyIinders subjectcd to end 
contj~ressire load, and of a thin curved plate under 
shear force?. As the solutions are approximate, 
emphasir- has been on the upper and lower limits of 
the bucklinq load. The  ebore problenls have bcen 
treated by what is known as (( small deflection " theory. 
I n  some instances, however, the result5 so obtained may 
be misleading, so that  it becomes necessary to use 
a more refined (and more difficult) theory known as  
"large defiection" theory. Using this the buclcliug of 
a curved pcnel nnder shearing forces has been inresti- 
galed. The  method involves the approxin~ate soiution 
of two simultaneo~is differential equations involving an  
infinite number of unlinox~~ns. It has not beell coin- 
pletely successful as, when applied to thr  prob1t.m of a 
plate having clamped edges, the ~ e r i e s  did not converge. 
Attempts to overcome this tl!'ir;cultv are still 

On  the experimental side of this stability problem, 
work on plywood plates subjected to end compression 
has been cnrried further during the current year. A 
report has becn issued on panels in which the grain of 
the veneers is a t  i 2 2 i 0  to the direction of loading; 
the strength of these was found to be between the O0 
and 90' panels tested previously. The  ~vorli 011 curved 
panels was taken as f a r  as i t  is intended to go a t  
present. Tests conducted on pi~ncls having the grain of 
the outer veneers a t  45' to the direction of load give 
results which agree well with those of 0' and 90' 
panels. During- tests on wooden aircraft wings, 
failures frequently occur prcrnaturely a t  holes in  the 
plywood skin on the tension sidc. Fajlure occurs even 
when the holes are reinforced and is due to the stress 
concentration effects of the holes. 12s no theoretical 
or experimental data were available, an  investigation 
has becn carried out to determine the effects of stress 
collcentratiorls in plywood under tension. The p l y ~ o o d  
strips tested had tlie outer grain vmeers a t  90°, 45O, 
and 0' to the direction of loading. Fur ther  tests a re  
under vray to determine the effect of size of specimen 
on the lesults. 

The assessment of the present state of knowledge of 
stiffened plate and shell structures has continued. This  
work is nrcessary if aircraft structural designers are to 
have rei~dily available thp latest development4 in these 
topics. Tests were made on two standard stiffened flat 
panels, typical of constrr~ction used by the Common- 
aca l th  Aircraft Corporation, and the results of these 
and other tests were compared by alternative design 
methods. A natural  extension of this work mas to the 
design of stiffened sbells. Again a nuinbcr of alterna- 
tive methods arc available, and thcse are now being 
ap~l icc l  for a thin walled and a thick walled circular 
cylinder, i n  both instances the cylinders being rein- 
forced with conventional stiffness. 



The application of the ap'proxiniate numerical me- 
thods of computation, known as relasation methods, 
continues to be extended to other types of problems 
arising in stress analysis. Prohlelns of elastic insta- 
bility of isotropic plate;; under diirercnt types of forces 
and edge conditions haye been completed, and worli has 
been parried out on tlle ssticfnction of the mathernati- 
cal boundary conditions associated with problems of 
plane stress. 

( i i )  OPCTL Thin-walled Sections in  Co?npression, and 
Bendi~~g.--~Z ncw project that  has been colnmenced is 
the stuaiy of the ztrcnyth and stability of tl~in-metal 
open ~('ctions, sue11 as channel and Z, cornnlonly used in 
zircraft ccnstrilrtion. This information is also related 
to the design of aircraft str~lctures. Tlle exi,tiag 
theories of be2iavio1lr, inc1:tding failure, have been 
&died, from ~~-1lich it appears that agreement ~vit l i  
exl:ciinlrlltal data depends on acculate determination 
of the (affect of the 1nodu1us of e ladci ty .  The existing 
exper in~mtal  inforn .\tion is far  frorii complete, how- 
ever, :i11('l to extend this as well as to test tile validit7 
of the theories, an esperimental programme has been 
arranged. The neceicary section,. are beinT made up. 

( i i i )  Dynir17zirs.--Tl1e vibration cllaractcristics of an  
airscrew have been investigated theoretically, using 
several different approsimatior~s regarding the degrees 
of frectlom of the sy- ten^. Iinrtller ~vorlc is being done 
on the effect of aerodynamic lo~cling on the natural 
frequencies of lthe airscrew. The first few natural  
frequcrcies liavc alqo been meaqnred experimentally 
as a clieclr on  the theoretical work. 

The vibration of a truncated wedge has been ~tntlietl 
mathenlatically and a discrel~dncy has bccn revealed 
in the accel~ted relation bctu-een the trne natural  
frequencieq 2nd  the approxinlntc ones obtaiiled by the 
11cr: of 1Znyle;gh'~ principle. 

For  use in the fatigue testing of beams and wings, 
formnlne are hcing derived giving vibration charac- 
tcrictics of bearns of uniform cros~-~~cct ion  hairins con- 
centrated masses located a t  various positions along the 
span. I f  this information can he suffici~ntlp extended, 
i t  map  hecome 12ossible to induce predet ermined brnding 
moments, shears, and torques in wings dnrinp tests 
involving the application of rapidly alternating Lorces. 
This is Tery desirable if lahorntory fatigue tests of 
complete wings are to be reasonably rcprecentati~-e of 
the natural life history of such structures. 

( iv)  Life of Airrrcsff Slr~rct~rrc\.-Of recent years 
i t  has become increasingly obrious that, from a 
strength point of view, an  aircraft strnctilre does not 
hare an  nnlin~ited life. The effect of impulsive loads 
caused by gnrts, for  example, is  of great significance. 
The available literature. which is re ry  meagre, has 
been stndicd ~ n d  certkin t~iltsltivr c ~ n r l ~ l s i o ~ ~ ~  Y C R C ~ F ' ~  

regarding the frcquency of occurrence of h i~11  and low 
velocity gusts. The  informatirn, however, may have 
little rrlntion to Austlalian fi:-It~q conditions. and 
accordinply a test programme h.as been dran-n up in- 
volving tllc installation of TT-g recorders and X.-4.C.A. 
flight rercrdcr,, j11 airrraft  ol,cratir!q in .\nst:ilia. I n  
due courqe the records obtained from these instruments 
will enablc a fairly cleal- ancl raomplrxte picttxre to be 
obtained of local condition4. This project is being 
arranged and carried out i n  conjunction with the 
Department of Civil Aviation and tlie Royal Aus- 
tralian Air  Force. 

(v)  X p p ~ i ~ t e d  Load Tests on 11Vings.-The liydrauli- 
cally controlled wing te,st rig, bp means of ~ i ~ h i c h  ran!- 
plete 7%-ings are staticaily strength-tested to dcqtraction, 
has been rnecllanized se that  i t  is now possible to apply 
automntica!lg to a wing repeated loads b e t ~ e ~ n  any 
prescribed limit.. of pos i t i~e  ico::~linq, and a t  a rate of 
up to five cycles per minute. As f a r  as is known, no 
wing testing r ig capable of this performance exish 
elsewhere in the \rorl(.l. Several wooden Moscjuito wings 
have been tested under various loading conditions, one 

test involving 3,000 repetitions within the range of 85 
to 75 per cent. of the design ultimate load, ~vhi le  
another was of 2,500 cycles within the range 25 to '75 
per cent. followed bg 2,500 cyclcs a t  25 to 8.2;. per 
cent. He-ults to date indicate that  these loadings, 
severe as they are, have little effect on the ultimate 
static ~ t r e n p t h  of the wilzgs. I t  \\,ill he nc\cessary, 
honerer, to extend the scope of the tests considerably 
before final conclu.iions can be given. 

(v i )  E l r c i ~ i ~ r  Kesisftrnce iVtrain Gauges.-Work con- 
tinues on the dexelopment and application of electric 
resiqtance strain gauges. The) l l a ~ e  been applictl to a 
wide, rarietg of experimental work in  the D i ~ i s i o n  and 
in industry. One interesting sample of the latter was 
the application to a special torque measuring device 
r h i c h  mas uscd as a means of oi)taining the eflicienc\- 
of a larp<, mine ventilating fan. The problem n a s  one 
of sonic difficillty a s  the st:.ain,s to be nleasured mrrc 
only of the ortlcr of a fen. parts per 100,000. Despite 
this a n  accuracy of 1 per cent. v a s  attained. 

(vii) O t l~e r  Research ProjecLs.-Thc investigation 
of :he strength of n-ooden 1 ox spars has been extended 
to include niorlritain ash as ~vell  as 11001) pine. The 
lesulting design curvcls for the ll~ourltaili ash spars are 
different to those previously obtained for hoop pine. 
The ~vork is almost conipletcd. 

hnotller project recently commenced is  the investi- 
gation :lnd compilation of stress concentration factors. 

Ii~~on-lcdge of these is  of great importance i n  the 
design of structures or machines nhich may be subject 
to conditions of rapidly alternating load. I n  suc11 
circumstances stress cunccnt:.ntions arc potential sources 
of fnilurc by fatigne. An  inrestigation complementary 
to this, . . on the notch sensitivity of metals, is  also being 
undertniten. 

A comprehensive nlathelnatical monograph o n  the 
subject of plane stress has been commenced, and an  
ir?ll~rovcti theory of the Uonrdon tube has been evolved. 

(1%) Gotera1 hvesLigaflo~s.--In inredigation has 
been made of temperatures attained inside aircraft 
vc-inps opcrfiting under tropical conditions. On a Beau- 
fort aircraft op~rrzting i n  Qucenslanc! during Septem- 
ber, a maximum skin temperature of 84" C. was 
observed, together with a masimunl temperatnre i n  the  
wing fuel innks of 39" C. Sinlilar obserlations made 
a t  Alice Springs showed maximum temperatures of 
'i.iO('. and 40°C. 

Further tests were conducted on a novel type of 
Army suspension bridge consisting of a band of wire 
rr1e~21 over which a heavy vehicle may cross. The 
1:ridge has the double advantage of lightness and 
extreme rapidity of erection. Tlle objects of the tests 
nnere to obtain details of the manllcr in which a wheel 
load becomes distributcd into the wire mesh and also 
knowledge of the fatigue life of a wire constituting one 
thread of the mesh, so that  if possible the design could 
he further irr~lrrovctl by reducing weight and illcreasing 
strength. 

3. Physical Hefa l l~ l rgy  8ecfion.-(i) H igh  Term- 
pprrrfurc ,qIetals.-I'rcliminary v701-k on tiingsten- 
c l l r o ~ ~ ~ i u m  alloys has been undertalcen as tile first stc!~ 
in investigating high temperature alloys. This work 
has ilecessitated the examination of high freqiiency 
induction heatinr  as a means of sintering metals of hi& 
melting point. b ~ l l e  preliminary work in a 20 KW 
450 kc. unit has been successful and a unit of the Ramr 
type with additional tornperatnre co~~tr*ols has been 
ordered. I t  is anticipated that  temperatures of the 
order of 2200' C. nil1 I)P obtained in  this furnace. 

Progress has been made in  the preparation of com- 
pacts of tungsten-chromium containing up to 30 prlr 
cent. chromium, both with the detcrnlination of the 
optimum sintcring conditions and with the identifica- 
tion of phases in the alloys. More experimental 
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nurli is being done on the phases present and on the Apparatus is being built for the determination of sur- 
melting point of chrornium with the object of con- fact finish by three methods: (1) taprr srctioning . . 
atructing the equilibrinn~ diagram of the MI'-Cr system. and ir~ic!.ozcol?ic rx~trni~iaticj~, (2) electiical alnI,!lfica- 

(i i)  I'ozuder iIfrlui7urgy.-The investigation into tion of the nlcrcmcnt of a stylus, ( 3 )  interfrrorneter 
the principlesi of poxvder metallurgy which was measi~ren~ents. Tlle study of elcctrolyti c polishing of 
initiated (luring the Ivar in order to help in the pro- steels is proceeding with a view to usillg this method 
tldction of sintrred bronze hearings, has been continued to polish fatigue specimens; results are promising, 
becausc: of its bearing 011 the ~,ro:!nction of high iem- altlronph pitting ro1u1-d inclusioni is still objec.tionable. 
yerature resistant alloys. F~or this work, powdler Progwas ha3 also been made with electrolytic polishing 
riletallurgy hhs t ~ v o  basic advantages: of ul!~min;~lnl allojr speci~riens as part of the project 

(1) It f~iiables the prodnction of alloys of high melt- of stndying fatigue failures in ovcrheated d~il.:liumin- 
ing point n:eta:s LT-hich could not be produced by type alloys. 
ordinary fusion methods. S~T-'?a1 cases of fatigue failure of light alloy airscrew 

(2) It confers greater control over the purity of the blades hare been inrcstigated. Onr sucll instance 
~~esnlting alloy. hho\r tltl a11 mlusual c.oirrbinstion of fretting corrosion 

For thc continuation of this study, apparatus is being and faulty nlicro-strnc.ture resulting in local stress 
constructrd for :he determination of the effect of collccniration. 
particle size and shape on the sintering operation, and (v) Wdding ulld Fzrrnrrce Brazing.-A series of 
for inre:tigation of the rneclianism of sintc.ring. T l l ~  ~l~wirnens (h igned  to show the effect of brazing tilne, 
apparatus includes a light extinction sedinicntometer ternl~er;*tul~e, and gap on the shcar strcngtll of copper 
for tho measiu.cbment of particle size and a combined brazed joints has been tcstetl. The tests indicate 
dilatorneter and c.lectrica1 resistivity apparatus. This ( i j  tirat ipecililen+ 1)razod : t t  I 180' (2. had consistently 
lattrr apparatus will measurc simultaneously changes lligller shc1ar strengths than those brazed at 1,120° C.; 
of dinlensions and of electrical resistivity of pressed (i i)  that for joints within th13 range of zcro to 0.008 ill., 
compacts up to sintering temperature of 1100" C. those with smaller gaps had higher strengths than those 

(iii) Cor~osion Research.-(a) Aero Engine Cool- 11 ith larger gaps; (iii) that time of brazing had no 
i7~g Xys:ems.-Tests on corrosion of the alloys of mock- distinct iniiuencc on shear strrngth. 
up cooling systems by inhibited and uninhibited l~icroscopic examination of the brazed joillts showed 
ethylene glycol have been continued with a coolant a fine dispersion of a i l  iron-rich phase in  a matrix of 
containing sulphonateci gylo-oil as an inhibitor. These copper-rich sdid solution. Tllc possibility of pre- 
tests Il:!~e ~ L G V  11 a rednetion in the extent of corrosion cipitation lrardeiii~lg in this copper-rich phase is being 
but at  the same time a slight reduction in cooling inve~t i~z ted .  
efficiency of the system hy the depoqition of a fill11 011 T11~ sl~ot-~veldiii~ of aluminium alloys, and mild steel 
the radiator tuh~s .  roatetl with tin, zinc, nickel. chro~nium, ant] cadmium, 

Fl'andamental iii\estigation, which was instrumental has her11 studied. A test on the coatec] mild steels 
in explairliiig the cffrrt of tri-etlianolamine phosphate i~ldi(~ated that the spot-~i-\-t>ldiag had not affecte,l the 
in glycol, has not indicated ~ ~ h y  this increasc in cor- pro:ecti-rc function of the coat.llgs. 
r.0sic.n resistance should hare occurred. I n  fact, because (vi) AustraZinn Ai rc~nf t  Steels.--The progr:lmme 
of the cffcct of the oil addition on 121e electrical resis- of work on nlechanical properties and other char- 
tirity and p H  value of the coolant, it has indicated that acberistics of du:tvalian aircraft steels has been 
corrosion s2iould have incl.cased. This work is advanced further by the conlplction of reports on 
continuing. S.A.E. 2330, S.A.E. 4110, B.X. S1, and B.S. S90, i n  

( b )  Fundamental Studies.-A study has been made which \ralnable data, i1lclndi11~ llardenability results, 
of the rnecl~ariisrn of corrosion and filrn forinatioli in are presented. Particular attention has t,cen given in 
al~irniniurn and its alloys. From the results of this conjunction with the steel manufacturc,rs to the strain 
work charts which shcw the effect of aeration and ag'ng of 13.8. 381. This inrcstigation has sho~vn that 
de-aeration on the breakdown and building up of tho silicon aluminium killed 81 steel is sasceptible to con- 
protective oxide film, and the relations betnecn time, ~ i d p i ~ b l e  strain-aging in the cold-drawn condition. 
temperature, and the electrode potential, have been Xormalizing at 860" C. prior to cold draw;ng fol- 
prepared. lowed by stress relieving :it C20° C., mas found to be 

The effect of film breakdown has been studied by the only thrrmal treatment which mould satisfactorily 
causing silica powder to impinge on ail alumlnlmn inhibit strain aging. AIaterial in tl-]is condition gave 
electrode under the liquid. The rapid breakdown of the satisfactory Ixod prop~rties \;lien te-ted six n ~ ? n t h s  
film is observed by potential detcrn?inations and the after trcatmcnt. I t  had been suggested that n1ethocls of 
recovery of the film in aerated solutions is indicatpd preparation of specimens for Izod t ~ s t s  inight havc 
by the same mcans. I t  has been possible to establish some cifect on thc results , b ~ ~ t  no apprcciablc iniiuence 
the presence of stable and unstable oxide films to on the shape or position of Izod-tc~npering curves has 
indicate on the I~otcntial-aeration-deaeration-tcm~era- been shown. A programme of work on causes of strain 
tnre cliart the zones in  ~vhich they occur. aging. which at  the same time may have a bearing on 

During this ~ \ ~ o r l i  it has been observed for the first other precipitation phenomena, has been initiated. 
time that the corrosion of a!u1nini1~ln may take place by (7;:) GcnPrcrl I:71~P,sfirlcrfions.-A hand-book of eteels 
the mechanism of hydrog" eevolution in nelltral solu- .aitnhlr for antcn~otive work is being for the 
tions as opposed to the rnore usual tYPf' of differential Iilstitutioll of ~ i u t o n l o t i v ~  Engineers and should be 
aeration. I t  has been shown that this occllrc imme- valuable for rationalizing the various steels used in the 
diately before a ruptured oxide film had time to Australian automotive indllstry. 
reform. 

(c) Condenser Tube Corroswnp-~he cause and pas- Amongst a large number of investigations of defective 

sible remedies fo r  pitting in tubes at  materials and failures was the fatigue failure of an  

New,port Power IIouse has been investigated ~h~ 'xha~~st  valve stem which an3  found to have originated 

effect of mussel and sealveed debris in the formation of at  one of the nsual fine cracks found in chromium which 

oxygen ail,j also the ion-forming ten- had hen '"ed as a plating to build up the stem- The 
dency copper, of +he liquid from crack hail acted as a  tress-concentrator and had effeo- 
these has been investigated bg the dectro- tiveiy reduced the life of the 
chemical technique. Resnlts are still incomplete. 4. Aerodynamics Section.-(i) Appliecl Aero- 

(iv) Fatigue of Jfeta7s.-Work has been commenced dynamics.-During the year a considerable amount of 
on the study of the fatigue properties of S.A.E. 4140 work was done in the 9 ft. by 7 ft. wind tunnel assisting 

steel. the course of the investigation the effect of the Australian aircraft industry in  various design 
surface finish on fatigue strength will be studied. problems. 

A 
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( a )  C1.A.15 fighter.-The tests on the C.A.15 fighter Hot-wire anemometry for turbulence measurement 
designed by the Colilnioni~ealth Aircraft Corporation has been improl-ed in  accuracy by attellti011 to equip- 
Pty .  Ltd. wcre compleied. Neasurements wcre made on ment and tedmque.  A ser-es of measurements of tile 
the basic  ring fuselage conibination and on the contri- effect of screens on turbulence l ~ a s  beell made in order 
butions to l if t ,  drag, and pitching moment due to  the to achieve rliininium tuibulence. I h e  lateral com- 
eoclqit canopy, the tailplane, and the fin and rudder. ponell t  of turbulerice are being studied experimentally 
Exlixusti\e tests failed to produce a  ring root-fuselage by hot-wire ancmornetry. 
fair ing that  coniplctely r e m o ~ w l  a somewhat unsteady The theoretical study of hydrodyllamic stability 
inilo~v along tile upl)w surface of the wing trailing continues, i n  particular, on the effect of viscosity on 
edge near the root. I I o ~ e v e r ,  flight tests made by the stability of a lamiliar walre. The  design of bell- 
C.A.C. on a tufted Mustang and information obtained mouth entries to determine the optinluln shape has 
frorn iliilerican reports suggested that  this phenomenon also beell stuclied theoretically. 
was an  illherent peculiarity of three-dimensional aero- The design 2nd performance of conical diffusers is 
foils having a cusped trailing edge with forward sweep. important i n  jet engines and industrial applications. 

In the tunnel, stalling and general characteristics Two families of d~ffusers (large diameter. for  low 
were obscrved with flaps deflected and readings were speed and small diameter for high speed) have been 
taken of the do~vnrvash a t  the tailplane t o  assist i n  made up and tests of the small ollea begun. N o  results 
fixing the tail-setting angle. T o  evaluate the high speed are available yet. 
characteristics of the design, pressure distributions (iv)  Gc~adynamics.-The variable pressure high 
mere c!ctcimined around the fuselage and radiator speed wind tullnel described in tlie last h r i ~ ~ u a l  Report, 
conling in the vicinity of the wing root and the pressure wl~ich is intended for the study of "sl~ock Tvaves " 
dis t~ihut ion  was measured over tlie forward par t  of the due to the colnpres-ibility of the air  a t  sonic speeds, 
fuselage to provide a basis for the structural design of has now been runiling for three months. 
tlie engine cowlings; radiator characteristics were also The tests carried out so f a r  have been in the nature 
determined. A general report is in preparation. of preliminary calibrat'ons. Special attenticn has been 

( b )  D.A.P. E.C. 1 design.-Another aircraft design paid to the wide-angle expansions before the contrac- 
upcn nhich n-irld tr~nncl  tests mere commenced mas a tion into the work;ng section. This is a feature of 
three-sestt civil aeroplane E.C. 1 being designed by the the tunnel uhich enables a high contract'on rat io to 
Deljaitlncnt of Aircraft Production. Two versions of be used without requiring a11 excessive length of tunnel. 
the aircraft are proposed, mid-wing and high-wing, The Lreak-away of the flow which would be expected 
Lotli with pusher airscrews. Since there is little pub- in the sniltlca expansion leading to the bulge is pre- 
lished data on pusher types, i t  is proposed to include v e n t ~ d  by placing high resistance screens across the 
the eEect of slipstream in tlle test programme. rnaxinium section. Besides stabilizing the flow they 

(c)  Fan design.-To simplify the analysis of ducted arc also used to control the tu rbu l t~n~e .  I t  has beell 
axial flow fans mllen operating under conditions other found that  the addition of one 30 mesh per inch screen 
than those for  x\liich they are designed, a series of in the bulge reduces long period aelocity fluctuations 
1;orr.ograms based on f a n  design methods developed in  i r  tlle norking section to the low limit of riot more 
tlie Dil-iiicn have becn develcped. than + 4 per cent. and gives a turbulence there with 

To p r o ~ i d e  data for the des'gn of efficient axial flow a longYtud:nal component of about 0.1 per cent. These 
fans using cacily prcd:ieed blades, a series of tests was res~iltu are very satisfactory ancl are as predictetl in 
carried out on aerofoil sections made from curved design. The balance t o  measure aerodynamic forces 
plates. The  txvo-dimensional characteristics of a flat and the Schlieren optical gear for the photography of 
plate aerofoil lacre determ ned and a set of circular arc shock n a l e s  rccjuire a great deal of complex and de- 
plate aerofoils was tested under two-dimensional tailed work before they will be ready for investiga- 
cond i t i~ns  n i t h  a range of cambers f rcm 0 to 8 pei. tional work to start. 
cent. It is proposed to  apply the results t o  the design (v)  Gcncml Invc&ti,qations.-Various anemmneters 
of fans with simple curvcd plate blades. and renturies have been calibrated and special purpose 

( i i)  fltahility.-~he arrangement under a small mind tunncli; designed for other organizations. 
small rlunlber of are seconded from Fishermen's -1 "cycling charllber" to sirn~ilate the humid' ty 
Belld to engagc in extra-mural work a t  the Department C Y C ~ C S  of the tropics was designed for the ~ i n i s t r ~  
of Aeroiiauticnl Engineering a t  Sydney University con- of hlunitions. 
tin1les. A prozramme of experimental worlr on the A large mine ventilation fan  a t  Broken Hi l l  was 
n~easurelneilt of derivatires of modern aeroplane types investigated both aerodynarn;cally and structurally 
is  i n  hand both a t  Fishermen's IZ(3nd and Sydney. (see ilntler Structures and hlatcrials) and tlie cauce 
Aoa;lable information on the measurement and estima- of its low efficiency deterniined. As the fan  was rery  
tiell of d~r iva t ives  l p ,  np, lr, and nr, has been collated. inefficient and fuel costs a t  Broken Hill  are high, 
Irregullarities of motion were observed during free roll- the improvement designed by the Division to i m p o r e  
ing experiments but the cause was found and elimi- the efficiency will result in a saving of £3,000 per year. 
nated. The spraying of f ru i t  trees by means of an  air  blast 

A t  Sgdne;y a six-component strain gauge balance had which would carry the spray into the trees mould be 
been designed to fit entirely in the holloxv fuselage of a a great improvement on ex:sting methods. A blower 
complete aproplane model. The model call be mounted unit has becn constructed for experiments with the Vic- 
on a single -pear i n  a tunnel or  on a whirling arm, torian Department of Agricultnre. 
minimizing the effects of centrifugal force. 5. Envines and Fuels ~ c E t i o n . - ~ u r i n g  the war  the 

( i i i )  Jllt~id Motion.-During the past year work has  Section was principally concerned with problems of 
contillllcd on a lcng range project to determine the immed;ate practical importance to  the R o n ]  Aus- 

of t~~rbt i lence  011 the bo~lndarv layer formed on tralian Air  Force and the aircraft inductrp. With the 
the surf:lce of bodies movins throuqh the air. Neces- return to peace, the rolilme of this worlr is decreasillg 
sary equil,ment for s l~ch  work includes a wind tunnel and officers of the Srction, in common with those of 
with an  a i r  stream of very low but definitely measured other Sections of the Division, are able to derote more 
tllrhll]cnce. T h r  low turbi~lence tunnel described in t'me to funclamental research. The  adrent  of tlie gas tur- 
+he last ; Inn~ia l  Report has been further improved, bine engine, which will superserl~ reciprocating aircraft 
but certain fl~lcatirations in velocity have been fonnd engines in most categories rrithin a fclri rears, ]lag 
Darticularly difficult to eliminate. The  cause of these dictated a complete reorientation of the research 
has now been found. programme. It has been decided that  investigations in 



the turbine engine field will be undertaken, a research 
programxe has been drawn up, and preliminary parts 
of the m-ork are being actively pursued. 

( i )  lieseurch and Development IJrojects (Recipro- 
cating Engines).-(a) Pzston ring lubrication inaesti- 
gutton.-An K.1340 single cylinder engllle has been 
modified for this A orb, toe alm of a hicn is to  exanline 
the conditions of lubrication between p-ston r ~ n g s  and 
cylinder nail by measuring the changes i n  eleotrlcal 
conductivity of the oil-film. Breakdon11 of the oil-film 
leads to direct metal-to-metal contact, with consequent 
wear of both cjllnder and rlngs. Studies of this bort 
have already been made with small engines runlllng 
at  low speeds and under artificial conditions; the pre- 
sent ~01.k is an  attempt to extend the measurements 
into the operating range of aircraft engine cylinders. 
A satisfactory mechanLcal and electrical arrangement 
has bcen evolved and the investigations are proceed- 
ing. 

(6) Roiary va7ve engine.-Work on the develop- 
ment of the ~ 3 3 9  rotary valve engine, which was mea- 
tioned in the last Heport, has continued. Several modi- 
fications of tlic valve lubrication system were tried, with 
the object of reducing oil consunlptlon a t  part  throttle; 
a satisfactory system was fillally devised. The original 
o a l ~ e  design has been modified to increase the port 
area, and has given improved volumetric eficiency with 
consequent power increase, particularly a t  high rota- 
tional speeds. Another type of valve suitable for multi- 
cylinder in-line engines has bcen constructed and has 
given res11;ts which, mllile slightly inferior to those 
of the original ~ a l v e ,  are much better than those wh'ch 
are nornlally obtained with engines of the conventional 
poppet-valve type. A t  the request of the Royal Aus- 
tralian Air Force, a design has been prepared for a 
small twin cylinder rotary valve engine suitable for 
driving a portable generator, this engine will be built 
by thc Royal Australian Air Force. 

( c )  Air  filter investigations.-The programme of 
work outiiried in  the last Report has continued. The 
performance of several current aircraft filiers has been 
exarnined on the test plant, and the effect of the geo- 
metrical configuration of filters on pressure drop and 
clean'ng efficiency is being studied. The ultimate a:m 
of this work is the provision of data to permit the 
design of filters of adequate cleaning efficiency with 
mininlum pressure drop. 

(d) Air  milcs-per-gallon indicator.--An instrument 
showing fuel consumption in relation to distance flown 
mould be of great assistance to pilots, enabling then1 to 
select ~ n g i n e  operating ccnditions for maximum range. 
A project for the development of such an  instrument 
was initiated some pears ago, but other more urgent 
tasks held up the work. During the year under review 
the project has been revived and two devices have been 
tried. The first, which reiied on d;aphragms for the 
transmission of pressures determined by fuel flow and 
air speed, was abandoned following extreme dificulty 
in devising diaphragms with the desired characteris- 
tics. The second design employs two metal capsules 
uhich deflwt cantilever springs fitted with electric 
resistance strain gauges. One pressure capsule is 
actuated by fuel flow and the other by air  speed and 
the electriral o u t p ~ ~ t  of boih strain gaugrs is fed illto a 
ratiometer to read directig in  nziles per gallon. The 
development . is . not yet complete but results obtained so 
far  are promlslng. 

(e) DisfribuLion of fuel anti-detonant. - Arising 
from ad hoc tests of a Merlin engine an  investigation 
of the distribution of anti-detonant (tetraethyl lead) 
between the cylinders of multi-cylinder engines has 
bcen undertaken. The effects of unequal distrib11t:on 
of fuel between cylinders have been realized for some 
time, hut i t  has only recently been shown that  the 

tetraethyl lead and ethylene dibromide may not be 
distributed in  the same proportions as the pctrol. This 
means that detonation is 1 kely to occur in those cylin- 
ders nllieh are not receiving their f a i r  share of anti- 
detonant and that lead deposits may cause harmful 
eflects in those which receive excessive amounts. A 
method of e s t i~ la t ing  the amount of lead fed to each 
cylinder is being deveioped, using a single-cylinder 
engine; the method will subsequently be applied to a 
multi-cylinder engine. 

( i i)  General 1nvestigcntions.-(a) Merlin engine 
lasts.--At the request of the Royal Australian Air 
Force, air consumption and carburation of Rolls Royce 
Merlin 66 (Spitfire VI I I )  and Packard Merlin 
V.1650-7 ( I lns taag)  engines has been investigated. 
These measurements were required in  order that engine 
cperating conditions for maximum range could be 
specified. A Merlin 31 (Mosquito) has been set up on 
the test bed for similar measurements and for evalua- 
tion of the efi'ect on cooling characteristics of the addi- 
t c,n of anti-corrosion oil to the glycol-nater coolant. 
This engine is also being used for the lead distribution 
investigation (A.5). 

(b) Cooling tests of " 81-fin "' cylinders. -At x e  
request of the Commonwealth Aircraft Corporatic,n an  
invest'gation was made into the relative cooling charac- 
teristics of normal cylinders and "ill-fin" cylinders, 
which have the barrel finning formed in an  aluilliiliuin 
muff, for the B.2000 engine. Tests showed that  the 
mean barrel temperatures of the " Al-finned " cylinders 
vere 10-20" C. cooler than those of the conveiit'onal 
steel-5nned cylinders, but that  the barrel finning did 
not affcct the mean cylinder head temperature. 

(c) Tractor tests.--During the year tests were car- 
ried out on two tractors, one an  Australian built unit 
and the other an  English tractor. The standard test 
rtlethods developed by the University of Nebraska were 
employcd to rr:ai-e poshible a cornpar:son with Xebraska 
fignres for American tractors. These tests consist essen- 
tially of rncasnrenients of belt pulley and d r a ~ i ~ b a r  
hol.sepo~rer arid fnel consurr~ption under rarious operat- 
ing conditions, follolr-ed by endurance tests and an  
inspeciioli of working parts on oompletion. This work 
n7as cndertalien by the 1)'vision b~cause  facilities for 
its performance did not exist e l - e ~ ~ h e r e  in  the country. 
I t  is anderstood that  appropriate equipment mill now 
be installed in  another Departnlent. 

(d) S'mall engines.-Six small engines of local 
manufacture, including petrol and diesel types, in- 
tended for stationary and marine applications, mere 
tested during the year. I n  several instanccs modi5ca- 
tions to the design were sug~ested  and were incorpora- 
ted by the nl:inufacturc.rs, with consequent improvement 
i n  performance. Advice has also been given to other 
manl~facturcrs who are designing small engines. A 
diesel engine of the Kadenacy type is now under test. 

(iii) Turbine Engine Research.-Scveral research 
projects hare  been initiated and i t  is hoped to com- 
mence i~lrrestigatioizs in the near future. I t  may not 
he possible to 40 very f a r  with this work until the com- 
plete plant, which is at  present being designed is aoail- 
able, but certain phases of the work can be untlertaken 
Sn the meantiri:e. ' l ' h~  mziu projcrt-, arc as follows:- 

( a )  Combusfion.-Two re~ea rch  projects are being 
commenced. The first concerns the effect of air  tur- 
balence on con~bustion. Design of apparatus is under 
way and fans have bern ordered to provide a temporary 
air  supply at  comparatively low pressure until high pres- 
sure air  com2ressors can be obtained. The second pro- 
jetat is a long range investigation of the possibility of 
the u:e of bron~n coal, or its derivatives, i n  gas turbines. 
Active investigations of this problem will be com- 
menced i n  the m a r  future. 





(iii) Special investigations for individual corripanies 
should be undertaken only when the Division possesses 
special skills or equipment not available elsewllere in 
Australia, or where tlie investigation ~vould provide 
valuable experience for the ofhers concerned. 

(iv) The results from such special investigations 
should he published. 

(v) The initiating company should contribute to- 
ward, the cost of an  investigation conducted on its 
behalf to an extent dependent on the value of the 
resulls to other coinpanies o r  industries. 

(vi) The Section of Chemical Engineering should 
aim to build up a research tesm each member of which 
ljecomes expert in, and acts in an advisory capacity 
concerning, some unit process. 

(vii)  close^. liaison is needed with industry in order 
that the rescai*ch work of the Ilivision may be more 
widely applied, and so that the major problerns of in- 
dustry may be ascertained with greater precision. 

With respect to Item (ii), the Division Iias already 
had guest workers frorn industry and has songht ex- 
perience in industry for some of its officers. For guest 
workers the following arrangements have beell found 
suitable-(a) I n  general six months is regarded as the 
minimum useful period. ( b )  The company pays the 
salary of the guest ~ ~ o r k e r ,  (c )  The Division provides 
all necessary facilities for the research work under- 
talien, (d) Patents arising froin the work are regarded 
as the property of the Council for Scientific and In- 
d u ~ r i a l  Kesearch, but i t  may be assumed that no 
royalties would be charged for their use by the sponsor- 
ing company. ( e )  The results of research are published 
if p~hlication is warranted, and the guest worker will 
usually be cited as a co-~vorker. ( f )  Any infornlatioil 
gained by the guest worker about projects other than 
that upon -ixhicll be is engaged is to be regarded as con- 
fidential unless he is autllorized by the Council for 
Scientific and Industrial liesearch to divulge it. 

To meet an urgent need by the growing munitions 
industry a small Section was established for research 
work in the field of secondary metallurgy. I t  renderer1 
valuable service during tile war, mostly confining its 
attention to ad hoc iiiveetigations of a fairly long-~er~u 
nature. Meantime the Division of Seronautics built 
up a sonlewhnt larger teml of physical metallurgists to 
assist in the deselopment of the aerontiutieal i n d u s t r ~  
and the two teams have worked closely together nndei. 
one administrative head. 

When the aouncil recently decided to support the 
establishment of a research school of secondary 
metallurgy at the University of hlelbourne, it secincd 
unnecessary for this Division to continue work in  the 
same field. The Sertion is thercforc being wound up 
and its officers are being absorb, d either by tho Divi- 
sion of Aeronautics or by the University of Melbourne. 

The arrangements, referred to in the last Annual 
Report, for liuving pilot-soale tests conducted by tlle 
United States Forests Products Laboratory with a view 
to assessing the value of Australian timber as raw 
material for alcohol produ~tion, have now been put 
into effect. The timhers selected by the Council's 
Division of Forest Products on the basis of availability 
and in  order to cover a wide range of characteristics 
were Eucalypiz~s ohliqua (Tas.), E. nzurginata (W.A.), 
E. r q n a n s  (Vie.), and Pinus radiata (S.A.). The 
salilples were each approxinlately ;-ton in weight and 
were dried and chipped before shipment. Sub-samples 
were retained to enablt~ subsequent laboratory work to 
be compared with the pilot-scale tests, and arrange- 
ments were made to obtain samples of the lignin lhy- 
product and sub-cultures of the yeast used in the 
fermentations. The tests were made i11 duplicate and 
the yields of alcohol calculated as imperial gallons per 
long ton of timber were 48.5 for Pinzis radiafa, 44.0 
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tor 4. O ~ ~ Z ~ I L U ,  35.2 for E. ma?.gZnuta (jarrah),  and 
40.8 for E'. regnans. An account of this work will be 
published in the -1ugust (1046) issue of the Coiincil's 
Journal. 

During the year under review twelve 1ectlu.e~ on 
" Non-stoichiometric Solids ') were delivered by Dr. 
J. 8. Anderson of the University of Melbourne, and Dr. 
8. L. G. Rees and Mr. K. L. Sutherland of tllc staff 
of the Division. The theoretical principles expounded 
have already found application in several research pro- 
jects of the Division. 

The description of the activities of the various 
Sections which follows focuses attention on the work 
of the scientific and technical offcers. The essential 
part played by the clerical a i d  stores s t a h  and ' ~ y  the 
worlcshop staff recorded with appreciation. 

2. Dairy Products Section.-The Diriiion's officers 
have worked as a joint team with the Cou~lcil's Section 
of Dairy liesearch. Their work is descrit>.ed in the 
report of that Section. 

3. iklinerals Ulilization Section.-Investigations con- 
cerning the preparation, by chemical means, of indus- 
trially useful intermediates, or end products, from a 
variety of Australian minerals have comprised the main 
work of the Section. 

The requirements of existing industrifis have been 
considered conjointly with those of industries mLich 
infly eventually be established in Australia for the pro- 
cessing of minerals which at  present are eit!ier neglec4ed 
or exported in the crude state. This contia;led develop- 
ment of the poteniiali ties of the several n~inerals coin- 

prising the very extensive " black sand " depo.ils of the 
littoral areas of eastern 1lus:ralia fincis justification 
in the increasing world iilterest in tlic industrial pos- 
sibilities of the chemical derivatives of !he minerals 
of these lesser known chen~ical elements. The vork of 
the Section has also empliaqized the advantages to he 
gained by cheniical beneficiation and enrichment of 
such mi~ierals as are not ame~lable to further improve- 
ment by ore-dressing mctl-iods. 

( i )  Chvomite.--The process devised for the prepara- 
tion of various chrome chemicals from chromite loy an 
acid trccltrnei~t reached an ad, anced stage in pilot plant 
tests by the Chemical Engineering Section. Laboratory 
investigations of certaisl phases of the method were con- 
tinued. The process adrk~its, if necessary, of the ~itiliza- 
tion of a grade of c h r o m ~  ore of lom~er tenor than illat 
acceptable to manufacturers of chrome chemicals by 
the ordinary alkaline frit metliod. The industrial 
potentialities of several deposits of Australian cllrome 
ore have thus been increased. Another advantage of the 
metllod is that i t  adunits of the direct manlifact~lre of 
ahron~ic anhydride which for certain purpoics is a niore 
versatile chromiun~ intermediate than the sodium di- 
chroszlnte mad6 Zly the conventional procLa:. I n  tlii,<, 
a6 in eertaiii other investigations undertaken i.y tlie 
Section, emphasis has been placed on tlie iadujtrial 
advaniagcs of obtaining froni any one rr~i~leral some 
versatile derivative which, b,y eoniparatively simple 
modification, can be made to serve varicil requirements. 
Chrolnic anl.lydride, which is readily conrrerted into 
alkali chrumates, chrome pigments, chrome tanning 
~ a l t s ,  and is the basis of clirorniuiv plating batlis, fulfils 
these requirclilents. 

(ii) Nonazito.-This is a minor component of tlie 
'' black sands " of the eastern ~Zustralian beaches and 
is reca~veral-ile as a 11y-produai Juriizg the separation of 
the associated minerals. Monazite is a very versatile 
mineral as regards the wide varie'y of predurt3 obtain- 
able, by chcn~iral means, froni the several rare earth 
metals and thorium which ellter into its conlposition. 

Earlier work on this mineral was devoted to tlie 
rr:cthods hest suited to the pr,;dnetion of ccriuin oxide 
imlishing po~vders for polikhing glass optical Corn- 
j)one~lts, sparking " flints ", and rare earth fluorides for 



the cores of searchlight carbons. An extension of this 
work on monazite during the present period uas teen 
directed towards improving the methods for the 
chemical isolation of cerium, thorium, and lanthanunl 
compounds. This work involved much detailed investi- 
gation of the fundamental properties of the oxalates and 
other compounds of these elements. The object of the 
work was to provide an adaptable method for tho Jsola- 
tion of a varicty of compounds from any bf the several 
rare earth nlinerals that occur in Australia. The raried 
and increasing industrial uses of such materials have 
made it desirable to have a general process! for the 
cheniical treatment of such inincrals in contrast to 
specific methods for each component which are 
customarily used. As a result of this work pilot plant 
tests were undertaken by the Chemical Engineering 
Section. 

(iii) Ruti1e.-The very extensive deposits of rutilc 
and ilnienite in the " Mack sands " of the eastern hus- 
tralian coast justify a continued research pr9gramme 
on the industrial application of titanium compounds. 
Earlier work on the production of titanium tetra- 
chloride from rutile was extended to explore alternative 
uses for this substance which can be regarded a3 an 
excellent intermediate for the production of other pnre 
titanium con~pounds. Various titanium esters were 
investigated, particularly with a view to their in- 
corporation i11 heat-resistant paints and films. Portion 
of this work was done in co-operation with the hlluii- 
tions Supply Laboratories a t  Maribymong and a patent 
was granted to cover the most satisfactory formulae 
evolved. 

(iv) Zircon.-Zircon, which is essentially a silicate 
of the metal zirconium, forms the main component crf 
the detrital heavy mineral sands of the eastern hus- 
tralian seaboard. These deposits of zircon sand are the 
largest known anywhere in the world. For this re2~~011, 
and because of the growing recognition of the manifold 
industrial uses and potentialities of zirconium dcriva- 
tives, a long-term programme on this mineral has been 
planned. Preliminary separations, on a fairly large 
scale, of the zirconium and subordinate liafniurr, have 
been studied. Hafnium is difficult to separate from 
zirconium by known methods. Much of the existing 
knowledge concerning the properties of "zirconium " 
compouiids is based on composite material which con- 
tains hafnium in small amounts; for certain industrial 
purposes this is of no particular consequence. The 
limitation., of certain of the separation methods have 
been revealed in this tvorlr, and modifications have been 
introduced to improve the separation methods. I n  the 
course of the investigations the methods availahole for 
the dccomposition of zircon have b ~ e n  s~~xdied con- 
jointly. Anhydrous clilorination and alkaline fusion 
methods have been investigated with the object of 
obtaining the widest variety of industrial products, or 
intermediates. 

(v) Torbemite.-In the previous annual report an 
outline was given of the cyclic process devised for the 
recovery of uranium compounds from this low grade 
copper uranium pllospllate ore from Mount, Painter, 
South Australia. This work has now been extended 
by a further stixdy of the many variables involved in a 
selective leaching of torberriite from a manganiferous 
ironstone matrix and the recovery of the dissolred 
uranium by specific precipitation. 

(vi) ~ r a ~ h i t e . - ~ n  continuation of previous work 
the purification of Australian flake graphite concen- 
trate by chemical means was continued. Anhydrous 
chlorination was shown to be capable of reducing the 
interlaminated gangue impurities to negligible pro- 
portions, economic rather than technical aspects being 
the limiting factor. The greater part of the work done 
on graphite in this period was in conjunction with that 
done on manganese dioxide purification. These two 

materials form important ingredients of electrical dry 
cells, and the effectiveness of the beneficiations is, for 
tliis purpose, best integrated by the performance of 
experimental dry cells made up with the treated 
materials. The importance of particle size c?f t,he 
graphite to cell performance has led to investigations 
of different ntethods of grinding it, and of methocls of 
deterniining particle size distribution. 

(vii) ik!anganese Dioxide.-Work on the chemical 
beneficiation of maliganese dioxide for use in dry cells 
and csperimental dry cell manufacture incorporating 
the various products was continued. Cells with con- 
sistently good initial performance can now be made 
from several depolarizers prepared from locai raw 
materials. The tests conducted on a large numbcr of 
manganese ores qnd artificial oxides in collaboration 
with an Australian manufacturer of dry cells have now 
been completed and have shoivn that several Austr:llian 
ores give periorluances colrlparable with imported ones. 
Subsequent work suggested that the artificial oxitles, 
whicli gave poor performances in the above tests can, 
nevertheless, lie made to produce satisfactory cells pro- 
vided certain changes are made in the other constituents 
and in the cell construction. Classification of the 
many types of manganese oxides under investigation 
was assisted by X-ray diffraction studies conducted in  
collaboration with the hIunitions Supply Laboratories. 

(viii) E1luorite.-As the primary source of most 
fluorine compounds, this mineral and its transforma- 
tions merit special consideration. During the period 
under review attention has been directed to the 
synthecis of alun~inium fluoride, which is used in -011- 

junction with cryolite in aluminium production. I t s  
sy~ltliesis offers scope for using various intermediates 
other than hydrofluoric acid. For  this reason work 
has been continued on the production of sublimed 
ammonium fluoride by the interaction of fluorite and 
ammonium salts. Methods for the elimination of 
silica from such intermediates have continued to receive 
attention. 

Much of the work on the derivatives of fluorite i q  of 
general applicability to the programme of the S~c t ion  
because the indu.qtria1 processing of the ores of zirco- 
nium, titanium, beryllium, and many other minerals, 
and metals apart from aluminium, frequently involres 
fluoride technology. The work undertaken on fluorides 
and their complexes has also served to indicate the 
limitations of certain constructional materials such as 
lead, and magnesium alloys, commonly used in  pro- 
cessing fluorides. Chemical methods for minimizing 
such corrosion, or for eliminating introduced corrosion 

.products, have formed a subsidiary and collateral part 
of the investigations. 

(ix) Beryl.-The chlorination of beryl was studied 
with a view to the direct production of anhydrous 
beryllium chloride from which beryllium metal may 
be produced by electrolysis. The elimination of the 
silicon and aluminium chloridcs that are concurrently 
formed introduced some unforeseen difficulties that 
limited the applicability of the method somewhat, but 
the process involves principles applicable to the 
chlorination of crude beryllium compounds obtained 
by other means as well. Tliis investigation was com- 
pleted during the year. 

4. Alunite  investigation^.-The Division has con- 
tinued to assist in the development and utilization of 
Western Austl nlia's alurlite resources. Two of its 
officers have worked on various aspects of the processes 
described in the last annual report under the direction 
of Professor N. S. Bayliss of the University of Western 
Australia. 

5. Cement, Ceramics and Refractori~s Section.-The 
Cement and Concrete Association of Australia gives 
both financial and practical co-operation to the ccrnrnt 
investigations of this section. 



(i) Cen~ent Investigatio7u.-The study of the (iv) Permanent Moulds.-The majority of castings 
deterioration of concrete through reaction between its are prepared from sand moulds ~vliich suffer from t!ze 
cenlcnt and aggregate components has shox-n some disadvantage that they can be used only once. When 
ne~v aspccts of the problem. A surrey of Australian a large nurnber of similar castings are to be' made, i f  
aggregate materials hns revexled that some aygrcgates may be more eca~iomical to use metal moulds ml~icll are 
have produced expansion of concrete after the lapse of not destroyed and can therefore be re-used. il compre- 
one or two years. Although such concrete did no; hensive bil~liograplly of the litcraturc on this pernlh- 
expand during the first yc.:tr, there were indications nent mould process is being preparecl for publication. 
that reactions a ere taking placo and that undesirable 7. a y s i c n l  L~etall.,,rgy rreciion.-~ttentiofi has beell 
componellts TTere present in the agqregate. I t  has also chiefly directed to the illT cbtigation of seI,eral practicHl 
been s1i~w.n that some aggregates, which were f o r m e r l ~  corrosioll problems to the ~ i ~ i ~ i ~ ~ ~ .  belimed to produce expansive reaction only with 
c e m e ~ ~ t , ~  i c h  in the will also prolnoii. ( i )  CO"""~ in  Ai'cr('ft En9"" Cool'ng '?lsterns. 
deterioraticll whell lljcd Ivith luw alkali ceraent. -~ltteinpts have bLen nladr to (tetcrniine the relative 

in  this latter case, the reaction lllay be merits of various Ineans proposed for combating corro- 
delayed tile does not necessarily expand sion in the cooling sg~tenls of ~rlodern aircraft engines. 
to great The and lnechallisln Sn~all-scale cooling syste~ns ryere used in a series of 
of th;se reactions have been the subject of laboratory long-term corro.sion tests, the r s~11ts of which wer.e of 
studies. immediate practical value to the Royal Australian Air 

Force. The investigations demonstrated the inadvis- 
Tlle chemistry of portland cenlent clinker and its ability of the, contillued of tile type of coolant 

components is being studied by methods. which has been uJcd as stalldard practice during tile Synthesis and examin:rtion of the pure compoun~ls is last five or six years. llull,ber of alterllstire coolants 
supplcl~lentcd by the preparation of clillkers of care- tested, least corro9ive being a mixtLlre of 

conr~osl t ion.  propcrtics Of ethylclle glycol, water, lnin,cral oil, a small quan- 
celnmti made from such clinkers are being studicd by tity of a actilT. agent ,vilich enabled a 
petrographic and chemical metllod~. stable enllllsion to be formed. 

( i i )  h'efractorles  investigation^.-Investigations Cor.rosion in Condenser Tubes in Power 
concerlling  refract"'^ material' ha'' '''en 'arge'y Generating Plnnt.-l\n inlrs~iga+ioll was directed towards those suitable for use in the high tern- ritll a vieiv to tile jlzcidellce of tube perature zones of cement kilns. Both basic and alumi- in the colldensers of a 111ajor p o ~ e r  generating unit 
nous refractories are being studied, and particulal, operated by the yictoriall l;:.ilriiyi. ~l~~ various 
attentioll is being pa'' '0 the use of l'ustraliall raw factols the> p(,yrl sioll pondnnser tubts were 
materials. exanlined both from the 1)asi~ electro-chemical poiilt 

(iii) Ceramics Jn~estigation~.-A survey of Aus- and from the practical stall;lpoint. In view 
tralian ceramic materials is the initial objective in the impracticability of rt.l170ving diqsolved oI:ygen 
these investigations. Dcposits are being examined in mrhich is the cllief factor rrsl)ollsible for  corrosion, 
the field and samples collected. These samples are then attention has bceis direrted to 0thi.r factors, having a 
subjected to chemical, physical, and mineralogical beariIlg 011 tile iIlc~i,l(~llce aild speed of localized corro- 
investigation in the laboratory. sion. Those at  prestnt being examined arc: the clari- 

6. Foundry SCLnds fleciicn.-Close contact with the fication of the seanraltlr to rplnor? suspended solids, the 
foulldry industry llss heen lnailltained through the use of alternative alloys for the construction of the 
section's testing and advisory service on mouldillg sanLl tubes instead of the LZd~tliralt~ brass at  present use4d, 
pl.oblenls. ,Sul.vrys illdicatillg the qllality distri- and improvement of the surface finish of the tubes. 
bution of sands and chys required for foundry pur- (iii) Production of Rer?ylliz~nl-Copper Allo?js.-S 
poses have been continued, and bibliographies on study of the maill factors affectinl?; tlic production of 
certain aspects of foundry practice have been conipilerl. beryllium-copper alloys by reducing berylliu~lz oxiJe 

( i )  , ~ f ~ ~ l ~ l i ~ ~  ,yn?lds.-~he survey of sands with carbon in the presence of molten copper in an arc 
in the several States has been continued in collaborlt- furnace was 
tion with the respective Mines Departments. The (iv) Minor Corrosion Investigatio7~~.-~4rnong the 
results of the surveys in New South males and Westeril short-trrm investigations were the deterioration of tin- 
Llustrali3 are llo~v ready for and those of pltlic containers for blowfly dressings, the srlection of 
the South Australian surrey were published in  a bulle- materials for the construction of tanks for the retting 
tin recently issued by the Co~~nci l .  Laboratory testing of flxx, and the preventioll of corrosion in copper 
of salllples colIcctfd during tho fielcl survey of the heat-exchange coils of a hospital heating system. 
Qneensland moulding sands is proceeding. I n  Victoria 8. Physical Chemistry SccfiOlz.-The Section has 
a number of new deposits near Melbourne have bean contillue(I its work on surface chemistry with particu- 
tested n-ith a viexr to obtaining alternative sources lar reference to aspects aeectillg the ijotation process 
of supply of grades i11 danger of depletion; in  addition, for tile separation of minerals. 
tests have been conducted on a nulnber of sanrpl3.q separation of xinerals by liLe Fiot,ltiol Process. from country districts. -Attempts at  correlating laboratol-v tests wit11 flota- 

( i i )  Investigation o f  Australian Clnys.---hlther tion in batch cells has been contilzued, ancl a TVi& 
data have been obtained concerning the propertics of range of techniques, including the use of tllc micro- 
several Australian clays which show promise as sub- ~na~lipulator and microscope, has been elllploxed to 
stitutes for American bentonite. Further attention is study flotatiorl phellonlena with particular refL>rellc;c3 
being gix-en to the Yarrnrnen (Q.), Marchagee (W.A.), to the separation of topaz from quartz. 
ant1 'Irida (N.S.Jlr.) plays with a vicw to the clii~lina- ,ytl,dY of the ~ l ~ i ~ t i ~ ~  process.-There is a 
tion of variatiolls in quality dul'inff 'lliaing considerable discrepancy between dlle expected 
and processing, and the correlation of their propertie? of flotation cells and that obtained in actual practice, 
in synthetic sands n i + h  their fundamental constitutio~i. any considerable increase in efftci.,ncy depelld 

(iii) Beterrnilantion of " Clay Substances ".--8?1 on a more thorough understa~ldi~lg of tlle funda111ent~l 
apparatus for the estimation of clay substances which principles involved in the flotation proceis. To this 
renders automatic the successive operations of stirring, end a theoretical and practical study of the collisiorl 
settling, and siphoning. has becn designed. I t s  use has and adhesion of air bubbles and suspmldcd nlineral 
resulted in a conqiderable economy of time. particles has been undertaken, and a hypothesis has 



beef1 developed wh~ch  IS belllg checked by tl coupre- 
hensive series of practical tests. These stndies have 
as their objective not only the inlprovement of flotation 
practice of value to the mining industry, but applica- 
tion to a wide variety of l>rol,l(bln,~ bucl~ a. frothing, and 
the formation of emnlsionr, which involve selective 
adsorption. 

B number of organic compounds used as collectoips 
have beeri prepared in  a high state of purity. Since 
these substances a1.c often present to the extent of only 
:t few parts per ri~illion of water, i t  bas been necessary 
to devise methods for estiillating then1 with accuracy. 
Using these poor reagents i t  was found that  thc atlsorp- 
tion of the co l l (~ to r s  c11 fluorite mas a function of thc 
acidity of the solution, and the best flotation corre- 
sponded to the conditions under 1~2lich maximum 
adsorption occurred. 

One of tho oldest problcn~s of flotation is the rela- 
tionship between the strncture of a collector molecule 
and the tenacity with nhich an air  bubble will hold a 
mineral particle suhmerqed in the collector solution, 
With surface-active substances such as soaps this was 
shorvn to he con~plicatcd by the slow rate a t  srllich 
equilibriun~ cor~ditions arc attained, and it has been 
possible to explain rnany appl~rent  inconsistencies ill 
e x i ~ t i n g  data. 

B y  t h e x  methods of attack i t  is Ilopul to be able lo 
predict from theoretical considerations the most suit- 
able methotl of effecting mineral selsaraiions by the 
flotation process. 

( i i i )  ildsorption of &"5'irfnce-c~ctive Agenls from 
Orgrtnic i';'olz~~nis.-Altl~ou~h a g r w t  deal is knox~n 
about adsorption of surface-active agents Iron1 water, 
Very little is known aboiit their bellaviour in organic 
solvents. I n  particnlar instance.i, i t  ~ ~ ~ o i l l t l  I)e desirable 
to f!oat minerals or nmterials such as cement or other 
watcr-rcactivc s;lbstances, in an  organic medium. 
Again, i t  has been slioxvn that  the performance of 9 
boiler or of a condencer can be iniprovcd lry pretreat- 
ment with surface-active agents. Studieq of these 
a spx t s  of surface chemistry have enabled conditions 
for sncceesful adsorption in particular instances to be 
defined. 

( iv)  illi.~cclluneozis.-The spreading of anti-malarial, 
oil;; wBa determined for t11e Division of Economic 
Entomology, and th3 stability of emulsions such a? 
those of DI )T  havc been measured, using as. an  indi- 
cator the coalescence of the two droplets, with the 
object of deoisins a simple field test. 

9. ('hcrriicul Z'l~ysics Section.-In planning the sr,opt1 
and organization of this Section j$ was considered 
that  its functions nerc. twofold, namely, the establis11- 
melit of n~oclern ~:hysical techniques for both internal 
and extraniural use, and the execrrtioa of fundamental 
chernico-physical research. 

( i )  Chc~?~ico-p~~ysicnl  ?'ech~&icjue~.-Sin~;e faedities 
for general ilie were considclrd to 5s lrnst urgentlx 
required, ~ R o r t s  have h e n  dirscted towards the estah- 
lisllnlent of a ranc:e of technir;acs applicable to a widr 
varirty of scientilic prohlenls. Delays have been ex- 
perjenced in obtnining the nrcessayy eqi~ipmeat from 
ov~rs.r33, blit r n  elcctrnii ~l~i,aroccrpe a?:d 3x1 X-ray dif- 
fraction unit have been installrd and used for some 
months on a variety of problems, and an  electron dif- 
f r ad ion  camera has heen designc-d and constructed in 
tho Dir~ision's workshops. Facilities for spectroscopic 
and mass sp,ctrometric work an7:tit delivery of equip- 
ment. An instrument shop, conlprislng an instrument 
lnachiiie sl~op, an  eleeti~iral instrument laboratory, and 
a glass-working shop, fov general use tlirul~ghout the 
nivisioii, is ;n process of estabiishme~t.  

( i i )  Structure of the Wool Fibre.-This project 
has been conducted in collaboration with an  officer of 
the Division of Physics, m7ho has spent sorrle four 
n~onthc nc: R qi~est  n-orker in this Sertion. E l e c t r o ~ ~  

i~i~cruscoplcal studies have established cer ta i l~  features 
of n ~ o r ~ l ~ o l o g i c a l  structure of the wool fibre previously 
unsuhpected and have denlonstrated the mode of action 
a r ~ d  site of attacli of shr i~kproof ing  agents. D:it:~ 
obtnincd by the a1)plication >f electron microscopy. 
X-ray, and electron diffraction have proved thtk 
existence of three physically, and possibly chemirallg. 
distinct components of the fibre: a resistarit csonll)olicrlt 
of the cuticle cell$, a fibrillar component of the cortical 
cells, and an  amorphous inter- and intra-cellula~, 
n~at r ix .  Observations of the ~ la s t i c i ty  of cortictil ( ~ 1 1  
pignlents and intra-cellular matrix, taken in  conjun:.- 
tion with X-ray diffravtion evidence, throw doubt on 
the current structural formnlae for the keratinou.. 
protein. 

( i i i )  Inlperlccf Crystalline Solids.-In recent years 
Inany phenomena of vital importance to the electrical 
industry, of which luminescence and thermionic elec- 
tron emission from oxide cathodes mag be citc,d a i  
exalnples, ha re  been found to be associated with crys- 
talline solids assessing imperfections. Thede impel*- 
fcctions m:~y [ e due to minute amounts of impurity 
incorporated i n  interstitiaI or vanant 5ites i n  the C'I'SS- 
tal, to excesses of one or other conlponent over the 
stoichicmrtric ratio, to displaced lattice ions, or to 
vacant sites i n  the lattice. Electron diffraction r~tetbod... 
have been employed i n  the study of simple oxide\ 
belonging to this class of solids and have revealed new 
offccts r h i c h  can only be ascribed to the sligllt devia- 
tions from ideality. Fur ther  study of such effects may 
lead to a thorough understanding of the p!~cnomena 
~ ~ ~ e n t i o n e d  above. 

(iv) illolecular Polential Energy Belation~hips.- 
The use of spectroscopic data i n  the evaluation of ther- 
~codpnamic functions (of importance i n  the study of 
rhrmical reactions) rcq11irc.e. a ~)~'(>cie.e knoal r lge  of 
the mo!rcular potential clcergy functions in order thai 
the inex-itably incomplete spectroscopic data may bc, 
cxtrapol:~ted as desired. ~Inaly t ica l  eripressions pre- 
T iously suggested are of an  approximate character and 
l a b o ~ > i o ~ ~ s  graphical procrdures alone givo thr> prcrisrb - .  

,\ theoretical relation between potential energy and 
in ternucl~ar  distance has now been dcrived for 
rliatoinir molecules, and the merit.. of the re1:ition 
llave been demonstrated i n  the interpretation of somtJ 
aspccts of the molecular spectrum of bromine. 

(v)  Electron ildicroscopical Ezamir~n+ion of Alw(ifc 
and Associtrfed I'roc1uct.s.-An electroll n~icroseopical 
etudy of alunite from Lake Campion, Western >\IIC- 
tlalia, and of various derived and related product. 
)la,.: provided information about the constitution of 
the alunite deposit and on the changes occurring during 
processing under various conditions. 

(vi)  Jl iscclinneous Invesiigntions.-Numerous short- 
term investigation, havc been undertaken for industrial 
cooncerns and technkal organizations; these incluclc a:) 
eleotron aiicroscopical exanlillation of ..pent shale dnst, 
electron rniproscopical studies on certain pigments in 
relai:on to a pilot plant process for their production 
in Australia, and an  X-ray diffraction study of sy11- 
thetic compounds of aluminium and fluorine. 

10. O ~ g a r ~ i c  Section.-During the war many of the 
activities of this Section were directed to the solution 
of 1rrot)lcnxs arising from war conditions; t lnri l~g tile 
present year two longer-term investigations concer~lina. 
tile recovery of sugar-cane wax and alkaloid5 from Aus- 
tralian sonrces n ere bcgun. 

( i )  Sugar-ca%s Wax.-Estimates of the amount of 
sugar-cane wax potentially available annually as a by- 
prodnct of the -ilistralian sugar irld;~strg all exceetil 
1,000 tons and rise as high as 4,000 tons. Since sugarr 
vanr wiix is a h a d  wax whioh can be nsed in varions 



t j p e s  of boot and fioor polishes and in the factols affeetlllg the reactioll llws 11uw beell conlpleted. 
of carbon 13aper and ribbons, its recovery on this scale I11 order to obtain further knowledge of this reaction 
\roold comprise a very considerable industry. and of its scope, the study has been extended to some 

Tllc attempt to establich S L I C ~ L  an industly is not a simple substituted olefines. Further advance in 
llotel comlnercial venture, and this wax has Lecn pro- improving this synthesis must involve the suppre.~ion 
dnced both overseas and at  Narnbour, Queensland, of the reaction leacling to complete oxidation of the 
whrre a piant li:is been operated during the past three tbthylene, and requires a nlore tllorough kllowled@ of 
years. -1lthough there has bcen a steacly inlpro\rement the niec1:anism of the reaction. . 
ill its qnality and it i.; the equal of carnanba was ih ( b )  ('rt/u{j,tic dehy(]T(Ltion 2, 3-h&n,,ediol to buta- 
poliqhing power, its sol\-ent retention and c.olour need dtcne.-'J'lle results of the study of the direct 
further improremf-at if it  is to compete frecly with dellydratiOn of 2,3-b11tanedio] to blltadiene 
cari-tailba was. Before sugar-cane wax can become a described in the previous report. was that 
ccrunti commercial proposition, it will be necessary t.0 sjcl(ls of butadiene could be obtained from this re- 
.tudy some of the phases in its isulatioiz, cild to inrcs t l  iL,,;,,,, .hic;, migilt nlake it pos5ibie to sik-siep the 
(?ate its chemical composition wit11 th? object of sepa- lengthy acetylation and deacetylation processes. 
:.aticg fractions haring uniforrn standards of quality. A4gain, the result of to increase the yield still 

These are the lines on which these inrt.sti::ations will flIrthcr llas led to tilP conclusion tllat snc.h could be 
he developed. achieved only by closer study of the mechanism of the 

(i i)  duclrtrliun Alkillokds.-,llthobgh some ALIS- 
t::llialz native plants contain relatively large quantities Eo'h of these investigations h&ve thus become funda- 
of valuable as of mental stadieS in ill? field of licterogeneoos catalysis I)u7<oisia with their high contents of hyoscins and ailtl it is planned to continue along these lines. 
hyoscyamine, the alkaloid contents of Australian plants 
haye received but little attentiorz in (vi) F1lrfural producfion.-The laboratory work 
thr nlllonnt of devoted to of hasbeen designed to give a clesver conception of the 
tlleir esspntial oils. collaboration the Division conditions prevailing in  a large-.scale plant during the 
of plant ~ ~ , d ~ ~ ~ ~ ~ ~  and the ~~~~~l~~~~~~~ of P ~ O W S S  of liberating the furfural from the pentosan 
phyFiology of the universities of Ne]bourlle and material (oat hulls, corn cob,) in a prcssure digrster. 
~ , ~ ~ ~ ~ ~ l ~ ~ d ,  it is prol,osed to a lolzg..term I'lspecial attention has been given to the equilibria 
inbFstigation of alkaloid-bearing ,iustralian plants. existing betJq7een vapollr and liquid for the cofilplete 
rltIring year ofiilel.f of tke ~ i \ , i ~ i ~ ~ ~  of l?llillt ~ . m q p  of fi1rfu1~aI-~vater mixtures at  prcs~nrrs from 
Tndustry collect~d much new material in Northern '* 140 pounds per sql'are inch. 
Qllecnsl.-ind arld have shown that some of t h e ~ e  plants (vii) Iietonc Waxes.--A satisfactory hatch method 
are rich ill allia]oids. The phJrsiulogic.al examination for the ketonization of higher fatty acids -bva,. ~~~c l rked  
of this hew material is in progress at the universities (rut some time ago. The ketones can be used as cheap 
named, and, as the physiologically active materials are "axes and watfrproofing agents. The major dim- 
sifted out, it is intellded to ulldertal:c their t.]lemical clrity to be 07erraome was the acsociation of a s~tddf-n 
Pxanlillatioll in this section of the Division of Indus- evolution of carbon dioxide with uncontrollable froth- 
trial Chemistry. Meanwhile, the chernjca] work has ihg. xxamination of the mechanism of ketonization 
bcrn djl,ccte(l tonards the ~ t r i r rb res  of ?plated has given the reason for this sudden librratioii of 
allraIoids prese~lt in conqiderttble quantity in some of carbon dioxide and shown the factors which control 
this Qucensland plant material. frothing. 

(iii) s o ~ n f i o n  of A/innTiitol from the Exltdlrte of (viii) Insect Repellents.-A number of organio com- 
Sugarulood (ilfyoporun~ pln.tycarp,lm).-Attention has pounds have been synthesized and submitted to the 
tjeelL largely deroted to pilot isolation of man- Division of Econon~ic li:ntomology for aeses.mcnt of 
nitol, The dificllltirs in the isoliltioll have tlleir r a h ~ e  as n?osquito repellents and as activators 
alwrtys been associated JT,ith the remoral of dark gum- in fly spmys. These compoullds are all closely related 
ljlie n!aterials. Tllese, it has been fonntl, can be to chemicals preeent in certain Austra l i~n escential 
rexnoved anil the nlannitol iso!ate(i by proces9c.s analo- oils :in? had been found by the Division of Economic 
galls to those noi.alally used in prepuril1g sugar from Fhtomology to be effective as mosquito repellents (see 
cane juice. T t  has been possible to obtain 50 per cent. Eighteenth Annual Report). 
of the total mannitol present in  tlze excdate; tlnli from (ix) Synthetic Resins.-(a) Aniline formaldehyde 
some 300 Ib, of dry manna, 100 lb. of pure lnanllitol resins.-The,-? 2re useful synthetic rosins whicll could 
were obtained. I t  has been po?sihlr to clirninatc the ei~rily be manufactured in  Au.:tralia. ilrticles moulded 
bleacl~ing operation with its use of charcoal. J u l  a6 frvrri them poesess some considerable advantage., over 
in the recovery of suqar a portion remains in tile yh(~no1-formnid~hyde resins, but as moulding materials 
molasses, so the rerr.ai~ing 50 per cent. of the mannit01 they have defects which have restricted their me. 
for.111~ part of a thick molasses from which fllrther l t tempts  have been made to overcome thcqe d:fccts, 
recovery is diffirult. NO adequate survey has heen the chief of which are the poor flow properties of the 
made of thc alnonnts of manna that ronl(1 1 ) ~  collected heated ponrder and the lack of a pronouncod thermo- - 
easily in Australia, but it ~ o ~ l l d  seem that there should se\ting character. -4 little progress has bcen made, 
he sufficient to produce several tons annually. The hilt it seems likely that means of el;minating these 
discovery of how the manna or exudate is produced defects .will become apparent only when the chemistry 
and of how to induce its formation in  the tree at  ill, of resin formation is better understood. 
appears to involre dificult botanical problems, outsitle ( b )  ?'he i ~ s t i r y j  of p1tratirs.-The Standards Asso- 
the ?cope of a chemical division, hut for mrhi('h1 never- .!intion of kustraiia is collaidering the setting of 
thelvs, solution. are nccded before this s o l ~ r r f ~  of man- :\llstmlian stnntiard methods for testing plastics. ' ~ ' h ~  
nitol could be regarded as an  assured one. e l - - . -  -,. , L-.-.AAL ._ of Loth British and American tests were 

(iv) Saffron Thistle Oil.-The character and coin- nlade manifest during the war when a linlited amount 
position of this oil have heen detelbmined and of sDecification testing was undertaken here for the " 
pnblished. . services. Since then. systematic tests of ccriain speci- 

(v) Investigations in Catalysis.-(a) Catalytic oci- fications have been made to determine whether Rritish 
,/ofion of efhylen~ fo ethylene 0.1-ide.-The preliminary trr American procedure should be followed or whctl~er 
c.xaminatiorl of the change,; in the yield of t.thylenc modifications are desirable. The water absorption of 
r , ~ i d v  hronght ahont by variations in the principal phenolic reisin moirldings bas been examined in detail. 



It has been shown that  the assessment according to 
specification is sensitive to factors affecting the 
moisture :ontents of moulding powder or moulded 
specimen. The existing specifications do not adequately 
control conditioning of the specinlens and place no 
restrictions on the trcatmrnt of polrders before mould- 
ing. The standard test docs not measure tlie amount 
of water absorbed a t  saturation, and being empirical 
gives comparable rates of penetration only when 
similar materials are used. 

11. Bioclzemistry Section.-(i) Fe l lmo~zge~ing Re- 
ssarch.-Contact with the fellmongers has been 
strengthrned during the past year by the distribution 
of the first of a series of " Circulars to Australian 
Fellmongers " . Tliese mill contain brief comments on  
current investigations not sufficiently advanced to  war- 
rant  pulilication. They will also refer to short-term 
experiments not reported elsewbere and to proposals 
for further research. The first of the series was 
released in January,  1946, and i t  is proposed to issue 
others a t  six-monthly intervals. 

( a )  ?Yo01 loosening by sweating.- Isolation and 
characterization of bacteria from local and overseas 
sheepskins lias been continued during the year with the 
object of identifying causes of pelt damage and of 
detecting new species which loosen the wool. The eon- 
trol of trrnperature dnring sweating has been strongly 
advocated in  Gouacil for Scientific and Industrial  
Research publications ahd i t  is  gratifying t o  learn tha t  
in fellmongeries where refrigeration and other tem- 
perature control equipment has been installed, the 
cluality of the pelts has been improved and the inci- 
dence of pelt damage has been appreciably reduced. 

(b )  TYool looseninq ~ o i t k  clepi1afories.-Attempts to 
devise a l ime- f r~e  paint ha re  led to the deve:opmt~nt of 
a modified painting process which sho~xs consitlcrable 
promise. The  method involves soaking the ckins in  a 
dilute solution of soda ash before painting with a solu- 
tion of sodium sulphide thickcned with kieselguhr. 
Soaking in  the alkali solution raises the p H  vaiue in  
the skin tissues to approximately 11 a t  the level of 
the 71-001 roots. At  this alkalinity the sulphide-reduced 
keratin in the wool roots is dispersed and the roo1 can 
be easilS pulled. Measnrements of trnsile strength and 
dye absorption tests, together with reports of examina- 
tion by wool experts, indicate that  the wool is un- 
dama,ned in this process, and the pelts yield satisfac- 
tory basils on tanning. I t  is possible that  the addi- 
tional handline; rerluired in soaking the skins in alkali 
may hinder the adoption of thr  method in  the fell- 
nlonpery for treating green skins, but it would be parti- 
c ~ i l r ~ l y  suitable for treating dried skins since t h e , ~  nor- 
mally reqi~irc tlolililc w a l ~ i n g  and therefore no  addi- 
tional handling ~vmild be involved. Moreover, alkali 
hastens the penetration of r a t e r  into dried skins and 
thereby shortens the soalring period. Attempts were 
made to increase the p H  ~ a l u e  in  the tissues by in- 
corporatiny alkalis other than lime in the paint, but 
such p~oc tdures  were liable to damage the pelt. 

Variations in the ease of penetration of sulphide and 
byclroxvl ionr through different areas of the sheep- 
skin hare  been clearly demonstrated. Studies ha re  been 
undrrtalren to correlate wool-loosening by alkalis and 
reducing agrnts with their swelling and digestion of 
the bulb and the sh:\ft of the ~yool root. h method is  
bein,g dcve'oped for the estimation of sulphydryl 
grpups in wool for use in a~scisi l lg the wool damaging 
action of various chemical and physical agencies. 

(c) Recovery of ~oool f rom skin pieces. - Fur ther  
attention has been g:ven to  the of a mould 
protease ~ n r l  its use in the recovery of moo1 from skin 
pieces. The mould is grown on 250 Ib. of sterilized 
bran spread on trays in a large air-condifioned cabinet. 
Towards the rnd of the four-day inrnhation the 

bran culture is allowed to dry and the dry mouldy bran 
stored until required. The  protease is extracted with 
water \ \hen required and tile extract employed a t  
40" C. i n  100 gallon tanks arranged on the counter 
current system, to digest the .Itin tissues in heads, 
shanks, and skin pieces wh'ch have bwn previously 
,klirunk at 70' C. The nlnny tllfGculties which arise 
~ l l e t l  operations are tranqlated from a laboratory scale 
to a pilot plant sealc are I)cbi~lg 1:cgotiated with the help 
of the Cheinical Engineering 8cct;on. 

Laboratory uork  to assist in the developnlcnt of the 
new process, has been largely concerned with studies 
of the denaturation of tlie collagen. This fibrous pro- 
tein must be thoroughly denatured or shrunk in  order 
to render i t  suo~eptible to proteolysis, and methods 
have been developc.d to ach'eve tlii-, shrinkage a t  lower 
temperatures. I n  tlir course of this nark new protein 
denaturants have been found which may haye appli- 
cation in other biochemical firllds, and much evidence 
has been accu~nulatetl to  emphasize tlie importance of 
the salt linknae in nlainta;na collagen in the native un- 
shrunken condition. 

( i i )  Ferrnelcfation Research.-This year i t  has again 
been necessary to restrict attention to established fer- 
n~cntn tion procesqes. 

(a) Lnctic acid.-Lactobncillus bulgaricus has been 
grown in llydrolysed flour for the production of lactic 
acid. This hydrolysatc> is likeiy t o  he lrsetl in certain 
parts of Xastralia so that  lactic acid production can  
be maintaiiit~d when cheese \-hey, the substrate nor- 
mallg eml)loyed in  this fermentation, is i n  short supply 
or no longer available. Improvenients in the rate of 
fermentation have been effected by enriching the 
metlium with inorganic salts. The beneficial effect of 
adding materials containing bacterial growth factors 
has also been demonstrated. 

(b)  P'JZI~CT ~ i l c o l ~ o l . - - U ~ i ~ i ~  various concentrations 
of silrrose and yeast no sign'ficant improvement due to 
agitation under anaerobic conditions was revealed in  
large-scale experiments. Agitation was effected by 
mcans of a stirrer in a staticnary ressel in some experi- 
nients and by use of a rotary fermenter in others. 

(c)  2, 3-R~rfnn~dio1.-Tn the fcrmentation of wheat 
mash by derobncillus polyncyxa for* the production of 
1,  3-hutanediol inhibition occurs when the medium is 
enrichrd with molasses, whereas enrichment by sucrose 
ha$ 110 T C ~ ~ ~ C S S ~ V C  effect. The inhibitor occurs partly 
in  thc a ~ h  of the molasses and partly in its organic 
mattrr .  Precipitation methods have been devc.lopcd 
for the removal of the organic inhibitor. A low tem- 
perature vacuurn-drying assembly has been employed 
to d ~ y  cultures of various strains of A. polymyxa iso- 
lated from 9ustral ;au soili. I n  this condition the 
organisrn can be stored without sprions loss of activity. 
One of the principal enzyme systems of A. po!ymyxa, 
frrmic l~ydrogenlyase, lias been studied using the War- 
burg manometer. The  conditicms for cnltirating the 
organism for optimum production of the enzyme have 
bten established and several enzyme inhibitors have 
becn demonstrwted. Washing the cells readily removes 
one of the essential components of the hydrogenlyase 
syqtrm a n d  studies are in progress to determine i ts  

12. Chrnzirrrl Engineering Section.-(i) Pilot  P lant  
Production of Chromic Anhydride.-The pilot plant 
investigation of the process developed by the Minerals 
T i t i l i~~ t io i i  Section for producing chromium com- 
pounds from Australian chromite ores has been con- 
tinued. Tlle investigations have permitted the .deter- 
mingtion of satisfactory condit;ons and the develop- 
ment  of satisfactory equipment for most of the unit  
processes involved in  the prcparat;on of chromic anhy- 
dride. Some chromic anhydride has been produced in 
the  pilot plant. 



(ii) The Pilot P l a ~ l t  Production and Purification 
$ F u r f ~ ~ m l  from AgricuZCural Waste. - During the 
year a pilot plant capable of digehting 200-250 lb. of 
oathulls and producing 30 lb. of distilled furfuial per 
batch has been operated to ~ e r l n i t  the collection of data 
necessary for the rational design of a commercial pro- 
duction unit. Xost of the necessary data hare now 
been collected and are being assembled for publication. 
Actire interest in this developmental work has been 
s11o~vz.n by a r~~imber  of private companies. 

(iii) The Proclziction of Non-felting Woollen Goods 
by the Fr~ne~j-Lipson Process.-The rcsults of the pilot 
plant investigation of this process are awaiting pubii- 
cation. 

(iv) The Procluction of Rare Ear th  Ozicles from 
Monazite.-The results of this pilot plant investigation 
are awaiting publication. 

(v) The Pilot f'lant Investigation of an Enzyme 
Process for the Reco~ery of Wool from Sheep Akin 
Pieces.-The pilot plant invcstigation of thiq 
process developed by the Biochemistry Section 
is proceeding. Fairly satisfactory conditions have been 
determined for the growth of the mould frorn which 
the enzyme is extracted. Some work has been done on 
the digestion of the skin protein on a pilot plant scale. 

(vi) Vupour Conclensutior~ In~estigation. - Preli- 
rn'nary work has. commenced on an investigation of the 
condensation of vapour nlolecules on coc)!ed surfaces 
with the object of determining the wason for the high 
rates of heat transfer occurring during dropwise con- 
densation. 

(vii) Minor Investigation. - During the year a 
minor investigation on the pilot plant of 
aluminium-ethylate for use with oleic acid as a fuel 
thickening agent mas completed. 

13. Publicafio~is.-T1.n~; following papers were pub- 
lished during the gear :- 

A!derman, A. R., Gaskin, A. J., and Vivian, EI. E. 
(1945). - A qualitative test for cement-aggre- 
pate reaction. J. CYowa. Sci. Tncl. Rcs.  lust.) 
0 

18: 433-40. 
Cornelius. H. 8.. and Ste~hens.  H. A. (19461.- 

~olrntlr: s a d  resource's o f '  South ~ u s t r a l i a .  
Coun. Sci. Ind. Res. (Aust.), Bdll. 190. 

Ellis, W. J. (1945).-A note on sterol production 
by An2wr,qillus Ilav~~s-or-yzue ~ i i t h  special refer- 
ence to its anti-rarhitic potency. J. Coun. Sci. 
Ind .  Rcs. (Rust.) 18 : 314-7. 

1l:llis. TV. .T.. and Lcimox, F. G. (1946).-Euphor- 
bain: 11 protease occurring il; the latex of the 
weed Euphorbia Inthyrus. Biochem. J. 31: 
465. 

Fookes, R. A. (1946).-An apparatus for nzeailur- 
in6 the tensile strcngth of wool fibres. J. Coun. 
Scz. lsd .  Res. (Rust.) 19 : 195-9. 

Hsckman, R. ll. (1946).--Thc of 
some eniulsions containing DDT. Tbid. 19 : 
77-95. 

ITa11, M. N. ,4, Martin, S. I,. H., and Rees, A. L. G. 
(1945). - Tlie solubility of hgdrogcn in zir- 
cao~lium and zirconium-oxygen .;olid soliltionr-. 
T.ra??a. Furc~d. Car. 41: 806. 

ITatt, H. 11. (1946).-Alcohol: Its   lace in syn- 
thetic organic cl~enlical incluztry. Colin. 6ci. 
Tnd. Res. (linst.). Bull. 187. 

IIatt, 11. lit., and Reid, 13. (1946).-New com- 
pounds. Ausf. ('hen?. Inst. J. Proc. 13:  204. 

'FIntt, $1. H., and Troyahn, 'VCT. J. (I946).-The 
reed oil of the ~affvon thistle (Carthamus 
1rr7zaf1~s L.) J. Poun. Sci. Ind. Res. (Aust.) 
19: 86-95. 

Hills, G. Loftus (1946).-Some theoretical aspects 
of the " New Way ') butter process. A m f .  J .  
Dairy T e c h .  1 :  43. 

Hills, G. Loftus, and Conochie, J. (1945).-The 
oxidant effect of commercial salt in fats and . 
oil. J. Coun. Sci. I d .  lies. (Aust.) 18 : 355- 
65. 

Hills, G. Loftus, and Conochie, J. (1945).-Mea- 
surement of the gas content of concentrated but- 
ter and other fat products. Ibid. 18: 366-72. 

Lord, M. P., and Hees, A. L. G. (1946).-The be- 
hariour of zinc sulphide phosphors under con- 
ditions of periodic excitation. Proc. Pkljs. SOC. 
58: 280. 

Lord, M. P., and Rees, A. L. G. (1946);-Note on 
the rapid determination of decay characteristics 
of luminescent solids. Ibid. 55: 289. 

Mercer, E. 11.) an(! Xees, A. L. G. (1946).-Struc- 
ture of the cuticle of wool. Nnfure 157: 589. 

Ilerccr, E. H., and Rees, A. L. G. (1946).-An 
tlectron miscroscope investigation of t l l p  pllticlrr 
of ~vool. Ausf.  J. Exp. Bid. Illed. Sci. 24: 147. 

Morell, D. B., Conoclzie, J., and Hills, G. Loftus. 
(1946).--Determination of the oxygen content 
of fats and oils. J. C'oun. Sci. Tnd. Res. (Aust.) 
19: 190-4. 

McTaggart, I?. K. (1945) .-Mineral chlorination 
studie~. 8. - The productio~.n of phosphorus 
oxychloridc by direct chlorination of phospate 
rock. Ibid. 18 : 424-33. 

Plantc, Enid C. (1946).-Emulsions and emulsi- 
fying agents with special reference to DDT. 
,f~r,v/. <J. Fc;. 8 : 111. 

3cott, T. R. (1946).-The determination of silica 
in the prespnce of fluorine. J. Cozrn. Sci. Ind. 
lips. (Aust.) 19:  103-16. 

Scott, T. R. (1946).--i\nomalous behaviour of 
fused cryolite. NaZ~rre 157 : 480. 

Scott, T. R., and Dixon, P. (1045).-A colori- 
metric method for the determination of uranium 
in leach liquors. Arral?/sf 70: 462. 

Suthcrland, K. L. (191 6)  .-Plotation machine 
effcieucy. IGng. and lllin. J. 147 : 84. 

Uric, It. W., and mylie, A. W. (1946).-alas; 
polishiny n j t h  rarc rarth oxicles. Chem. Enyc. 
und Illin. Rev. 38 : 125. - 

Walkley, A. W. (1946).-The significance. 
measurement, and control of hrdrogerl ion con- 
centration. Comi. Sci. I l ~ d .  Hes. (Anst.), Ind. 
Chcrn. Circ. 5. 

Winfield, 37. E. (1945).-The catalytic dehydra- 
tion of 2, 3-butanediol to 1, 3-butadiene. 
, I .  Coz~n. Sci. Intd. Res. (Aust.) 18:  412-23. 

XVI. RADTOPHYSICS. 
1. Iritroductio~z.-The return of peace-time con- 

ditions has brought to an end the major part of the 
work cs~.rird ovt  by the Diviqio~z of Radiophysics for 
the Australian and Allied Armed Forces. During the 
paqt year it has been possible to transfer the Labora- 
tory's efforts to the I)rosecution of ~nore  fundainental 
researches and to the application of techniques 
d e ~  eloped under stress of war to the peace-time needs 
of A\ustra?ia. I n  returning to the pursuit of funda- 
mental problems in radio and radar, emphasis has boen 
placcd on researches into the propagation of radio 
n-ayro, atmospheric physics, and vacuum physics. 
Radar bas at least as many applications to the peace- 
time activitiefi of mankind as in war, and in 
 electing the applied problems to be investigated 
in the I,aboratory, preference has been given 
to those which are likely to prove of moo+ 
use to the people of Australia and which 
promise to be fruitful in opening up still fnrther fields 
of investig:~tion of a basic c*harncter. 

2. Propagation of Radio Waccs.-Perhaps the out- 
standing example in radio of the importance of 
academic investigations is provided by studies of 



. the propagatlor1 of radio waves. It was k~lown for 
many years that  long-distance short-wave comnluni- 
cation took place r i a  the ionosphere. Investigation of 
the properties of the ionosphere mas carried out purely 
for scientific purposes, but the results obtained m r e  
applied with conspicuous success to the practical solu- 
tion of many military communication problems, while 
the methods of investigation which were used led 
directly to the development of radar itself. 

The  extension of the electro-magnetic spectrum to 
the ultra high frequency region during the war re- 
vealed that  propagation a t  t l~ese frequencies is affected 
to a nzarked extent by the properties of the lower 
atmosphere. A new field of invo~tigntion known as 
"superrefraction" has therefore opened u p ;  it 
pronlises to be a t  least as fruitful as the ionospheric 
work of previous years. . 

( i )  Superrefraction.-Duriag the war, the main 
objective of superrefraction investigations was to a ~ s i s t  
the Services in  appreciating the influence of the 
phenomenon on their detection and communication 
equipment, in deducing the probable effect on enem1 
equipments, and in attempting to forecast its occur- 
rence from a knowledge of meteorological conditions. 
The studies can now tu rn  to more basic aspects of the 
problem, and the Tdaboratory is at present cngaged 
upon them. 

(a) Experimental investigations of special pheno- 
menu.-The type of superrefraction ~vhich  has  received 
greatest attention overseas, both from an exl)erin~ental 
and theoretical point of view, is that  which arises when 
relatively lvarm dry  air  passes from a l m d  rnass out 
over a cool sea. A survey of Australian conditions 
shows that  many other effects occur in warm temperate 
regions, two of special importance to A ~ ~ t r a l i a  
being- 

l 'he rucliatioh in@ersion which occur8 inland a t  
night. This inversion is lcno~4-11 to exist here but its 
magnitude and intensity have never been investigated, 
while its influence on radio and radar propagation i s  
completely unl- ~nown.  

l 'he coasfal front  which exists i n  summer over most 
of tlie coast of Australia south of latitude 30' and is 
partlcularlp noticeable over the coazt of New South 
Wales. I t  is  important both from the point of view 
of its effect on the propagation of radio waves and 
because it appears to b c  tkc  major meteorolo~ical 

a. factor influencing Australian weather i n  coastal IL, 3wonq 
during the summer. 

During the past year, effort has been concentrated on 
the construction of equipment for the experimental 
investigation of these ph~nomena.  I t  consists of :- 
Temperature and hunlidity measuring ecluiprnent for 
use with balloons and kites, and the associated measur- 
ing equipnzent on the ground; temperature and 
humidity measuring equipl~lent for  use in aircraft with 
a recording camera for automatically photographing 
instrument readings; light-weight nltra high frequency 
transmitting and receiviaz equiprr~e:?t for determina- 
tion of propagation conditions over a given path. 

Experimental inrestiqation of the "radiation 
inversion " is  proceeding at  H a y  i n  N e ~ v  South Wales, 
and activities during the winter n~onihs  will be con- 
fined to this During the summer it is 
planned to continue the inrertigation of the New 
South Wales "coastal front  ", for which purpose a n  
aircraft has been made availabl(> by the Royal Aus- 
tralian Air  Force. As i t  is thought that  tlle " coastal j7  

effect exists for many hundred miles out to sea, a 
flying boat has also been promised by the Air  Force in  
order that  the n~easlnetr:cnt,i (.an he conzy;cted in the 
seawards direction. 

( b )  Survey of superrefraction i n  and around Aus- 
6raliu.-During the war, a programme of regular 
observations of snperrefraction xTas parried out over 

a wideuphad &Pea by the -1rmed Forces a t  the laquest 
of the Radiophysics Laboratory, and a5 a result a 
fair ly complete set of data has been obtained from 
which the incidence of saperrefraction in and around 
a large part  of Australia can be determined. The 
study has involved the reduction and analysis of a n  
enormous nunlber of results, and i t  has shown tliat the 
frctlucncy of occurrence ant1 t l ~ e  intensity of superre- 
fraction in  these regions is  greater than  in England 
and also that  many different mechanisms are involved. 
il report ou these studies ill course of preparation is 
likely to provide a sound basis for future superrefrac- 
tion studies in  Australia. 

( i i )  S'cnftering of Radio Jliaves by Wuter Drops.- 
I n  the opeiiation of ~nicrowtive equipment it has been 
fo~lnd that  heavy storms can be detected a t  distances 
up  to more than 100 miles because of scattering from 
water drops or ice particltls i n  the clouds themselves. 
Theories of water drop scattering have been worked 
out, bnt there is poor corrclatioiz with experiment, and 
the exact mechanism of reflection is incompletely 
~mderstood. The phenomenon is of direct interest to 
the forecasting n~eteorologist, is important in the study 
bf the propagation of radio waves, and, when the 
procecs of scattering i q  more fully uhderstood, i t  will 
furnish a po~verful ~ncthod for the study of cloud 
qtructure, air  flow, turbulence, formation of convec- 
tion currents, squalls, fronts, and the like. 

To obtain experimental dntn on cloud echoes, radar 
sets operating on wavelengths of 3 and 10  centimetras 
have been installed on the roof of the Radiophysics 
Laboratory. Observation? on rain and storm clouds are 
made a t  r eg~~ l i l r  intervals, and when interesting 
examples are observed the radar screen is photographed 
r t  510~17 motion for subsequent analysis. Liaison is 
being maintained with the Wcather Bureau in Sydney. 
0 t h ~ ~  developments are in  hand in the Laboratory 
which will allow this information to be broadcast i n  
pictorial form to any bodies interested in short-term 
forecasting of storm movenlents-the Weather Bureau. 
Civil Ariation author i t i~s ,  &c. 

The ~ o r k  is being extended to include observations 
of drop size and palsticle type in the clouds themselves. 
These observations IT-ill be made in an  aircraft flying 
through the storm areas. The  Royal Aubtralian Air  
Force has indicated its willingness to co-operate by 
supplying a rngzcd aircraft for this purpose. 

( i i i )  Solar  and C'osmic Noise.-It has been known 
for some time that  i t  is possible to receive radio noise 
fro111 the sun when the aerial of a radar r ece i~c r  i.i 
pointed in that  direction. Ear ly  measurements on 
short ~t~avelengths indicated that  the noiqe was of the 
same order as tliat expectel from :I. b1ac.k body a t  the 
SUIL'S surface temperature of 6000' K. Latcr observa- 
tions on metre uavelength; brought to light tlie fact 
that  on these wavelengths the noise was co~~qiderably 
greater than expected and that  there n7ere occasional 
vai-iations with time. The Radiophy5ics Lshoratory 
Wac: ahle to show that  tllese variations are closely 
associated with sunspot tlckivity and in fact correlate 
directly with s~inspot area. Measurc~nents of the pre- 
cise locations of tlie noisc- wi1rc.c mithin tllc  in's 
disc have also been carried out and they have been 
shom-n to coincide with the observed position of 
s~unr~)ots.  

I n  all, three distinct phenomena have been dis- 
tinguished on a receiving frequency of 200 Mc/s. The  
first of these is tho reception of a 5teady (lay-to-day 
excess noise level whose origin is almost certainly 
thermal in character conzing from a source a t  a steady 
temperature of a million ciegrees absolute. The 
c~videnc~x suggests tha t  the noisc comes from the sun's 
corona, the obscrved temperature agreeing closely with 
rl nulilbcr of other estiniatcs of the temperature of 
the corona. The secolid is the appearance 



of short burst& of noise of a fe* seconds or minute? 
duration at  an intensity which indicates their origin 
in an electrical discharge phenomcllon. These bursts 
are probably associated with qolar flares or promi- 
nences in the corona, but in spite of careful obser- 
vation no vkual confirmation of this hypothesis has 
yet been oJ)taincd. Finally, thc're is the gc~iic~ral in- 
crease in  noise level during periods of sul~spot activity 
referred to above. I t  is possible that this noise has 
its origin also in clectrical discharges as in the case ! of the bursts. 

Close collaboration is being maintained with the 
Common%-ealtll Obse?vatory at Canberra, and equip- 
ment 11:ls been made available lo officers there in order 
that they may make radar observations in parallel with 
their solar obserrations. The work is being extended to 
the reception of noise from other parts of the ulliverse, 
certain galaxies being prolific sources of radiation 
similar to that from the sun; i t  is t h o ~ ~ g h t  to he of the 
same character and to hal-e its origin in similar effects. 

(iv) Noise Leael Due fo  Atmospherics.-The lack 
of even an approximate idea of the noise level due to 
prevailing atmospheric<, at many 11oi1:ts on the earth's 
surf:!ce hecame apparent in the o l~~ia t io l l  of communi- 
chtion networks during the wa?. 4t is esfiential to 
have this information before a reliable communication 
circuit can be laic1 clown betwoen any taro polnts. With 
fhe co-operation of the Services, an extensive series of 
measurcments of noiqe levels a t  reprewntatire points 
throughout Australia has been mad6 and the r~sn l t s  of 
the a~ialysis made generally available. 

(v) Ionospk~eric TITo~k.-At the request of the 
Scrrices, an analvsis has been nladc of the results 
obtained from a year's oreration of the chain of Loran 
stations in north-west Australia. The results of the 

'analysis have been of ~ ~ r a r t i c a l  importancae in  con- 
nection with the operation of this navigational system 
in Auctralia and have also yielded interesting informa- 
tion nu thc brl~oriour of fhc I;; :cgiori of il-lc ionosphere 
at Loran frequencies. 

The Radiophysics Laboratory has undertaken the 
construction of additional ionospheric recording equip- 
ment required by the ~ h i ~ t r a l i a n  Es,dio Propagation 
Committee. The first of these has been completed, and 
two others are in an advanced stage of construction. 
Assistanre 11as also been given to the R o ~ a l  Australian 
Air Force in calibrating automatic recortlers which had 
previously been delivered. 

(vi) Theoretical llrork Associated u~i tk  Radio Wave 
Propagation.-A Mathematical Section was rccently 
forrned within the Radiophysics Laboratory. I t  is 
intended largely as a pure research sertion for the 
study of problems connected with the propagation of 
radio waves and partly as a section to deal with other 
theoretical problems which may arise within the 
Lahoratory. 

A computing staff has been assembled and is under- 
going training in computing and nutnerical processes 
of an analytical char:lcter. The Scctio~i i.2 equipped 
with a number of calculating machines which will be 
increased in number and broadened in type to facilitate 
mow rapid calculations. Co-operation is bcing main- 
tained with the Divisioii of Electrotechnology on the 
design and construction of a differential analpser. 

Work in progress at  the present time eonsisi;~ of a 
comprehrcsive thcoreiieal study of superrefraction 
under conditions of ground-based trapping. Thesc 
~ t i ~ d j e :  1)e extended to problems of atmospheric 
c>ircnlation, to certain branches of electro-dynamic 
ficld theory and l~ossibly to the propagation of waves 
in the upper atmosphere. The Secticn works in  close 
co-operation with others dealing with the practical 
aspects of wave p1,npapation and particularly in con- 

jtlriotion wzth the Radio Meteorc+l~gical Section in the 
s t ~ d y  of coastal circulation and tl-LP formation of radia- 
tion inversions a t  night. 

3. Vacuum Physics.-During the war, techniques 
appeared \vllich opened up entirely new fields of 
investigation in the centimetre wave region. I t  is now 
clear that an r~lually important field of investigation 
awaits development in  the millimctrc ware region. 
It is important not only from the point of view of 
practical application but more particularly in  relation 
to stu3ies of the molecular state, sii~ce nlaiiy molecular 
resonance phenomena occur in  this wavelength range. 

With this main end in view, laboratory facilities 
fcr research in  vacuum physics have been set np during 
the yrar, and a well-equipped vacuum laboratory is 
now available, housed for the time being in the Uni- 
versity's Department of Electrical Engincuing Pend- 
ing the commencement of work in  the nlillinietre field, 
effort is at present concentrated along the following 
lines :- 

(a) Gas discharge work.-Little systematic research 
in electrical discharges of gases at  very high frequencies 
has so far bcen carried out. A knowledge of the 
hehariour of gases at such freqaencies is not only of 
fulldamental interest but is likely to be important in 
problems connected with the generation and detection 
of miliimetre waves. Equipment has been set up and 
measuremrnts begun on t h ~  fic1.d strength necessary to 
initiate a diccbarge at micrro~r-ave frequencies in a gas 
of various pressures. 

( b )  ilccelercltion of ~ l ~ m e n t n r y  particles.-There 
are a n111nber of mays in which the techniclnes developed 
for radar can be applied to particle accelerators of 
the cyclotron a ~ d  betatron variety. A study of the 
problem bas shown that the pulse technique can more 
readily be applied to the linear accelerator than to 
any other, and there ale indications that this is liliely 
to prodnce a device of perforniance comparable to a 
moderately sized cyclotron but of simpler and cheaper 
constrvction. The import:lnce of such a machine for 
the acceleration of elementary particles cannot be over- 
c~rnphasized, either as a tool for nuclear research or as 
a method of producing radio-active materials. The 
worS in this field consists of :- 

(1) Bingle acceleration of e7ectrons.-Using a single 
resonant cavity excited by the output of a readily 
available radar transmitter, electrons have been 
accelerated to a velocity corresponding to an energy 
in excess of half a million electron volts. 

(2)  ,Vultiple acceleration of electrons.-As an 
extension of the above activities. cxncriinents are pro- 
ceeding on & multiple cavity resonator which is 
expected to produce electrons of stIll higher energies. 
By this melllod there is a good possibility of pro- 
ducing electroi~s of some ten or twenty million electron 
volts. 

( 3 )  Acceleration of protons.--Similar principles can 
be applied to the generation of high eilergy protons, 
but owiqg to their greater mass, trouble is experienced 
in the initial acceleration. Scverz! altcrnati\.e methods 
of doing this are being investigated and, once a SUE- 
ciently high starting velocity has been achieved, further 
accclleration will be relatively simple. 

(4) Prodl~ctioa of high voltage X-rays.-The ease 
with which high energy electrons are produced by this 
process suggested its adaptation to the production of 
R high voltage X-ray machine. I t  would have the samtx 
advantages of economy and smrlll size and, further- 
mar:., ~vould be stroboscopic in action, thus allovring 
radiograms of moving machinery to be obtained. The 
design of a  nill lion volt stroboscopic X-ray machine 
along thcse lines is well advancecl. 

4. General Rirdio ~ n d  Radar 1Lesearch.-The fore- 
roing propapation and vaclinm researches cnvei- the 



bulk of the more academic studies associated with radio 
and radar. Allied with them are many aspects of 
circuit theory and general experimental work which 
are equally important. The.7 IIIVO~VP basic improve- 
ments in the design of aerials, radio frequency parts, 
methods of generating very short pulses, receiver and 
display systems, kc., and a section of the T,aboratory 
i~ continuously working on these problelli.;. 

yest  Roo?n.--,!! comprellensirc range of te>t equip- 
ment has been obtained for the use of t l i ~  T,aborator~. 
Existing accuracies are checked a i d  calibrated a t  regu- 
la r  intervals and laboratory testing services supplied 
where nrcessary. 

Estnblishment of High Frequency Standards.-The 
design of test and measuring equipment and the estab- 
lishment of standards did not keep pace v i t h  the great 
extension of the frequency spectrnm which occurred 
during the war. A progranlrne of work to establish 
standards and testing procedures in the high frequency 
region has therefore bee11 initiated. I t  is  being undcr- 
taken i n  collaboration m-ith the Division of Electro- 
technology which body will ~lltirnately he charged with 
respoilsibiIity for t31c establishment and maintenance 
of such standards. 

5. Radar  Aids to Civil Aziiation.--Until recent17 
Australia played little par t  in tlie rrsrarcli :rnd clevelop- 
nlcrit a~sor ia ted  with navigational aids to civil avia- 
tion. The importance of the whole problem to methods 
of transportation to be uscd in  this country i11 the 
future and the existence of a raclar laboratory now 
provide an  excellent opportunity for valuable activity 
in this field. 

B n  Aviation Radio Research Committee has been 
ertablished under the auspices of the Council to deal 
with matters arising from Empire and international 
conferences on narigational aicl.s, and to adviqe the 
Council for  Scientific and Industrial H~yearch  on t l ~ r  
research and development programme ~vliich might be 
follo~red. The Comrnittce has operated for fifteen 
n~ontl is  and has sent representatives to the First ,  
Second, and Third  Empire Ciri l  Aviation Conferences 
i n  I,ondon, Toronto, and London, respectively, and to  
the Fnited States Army Air Forcse Conference in  
Tfa-ltington. Representatires will also be 2ent to the 
Tcclinical Confereilce of tlie Provisional International 
Ciri l  Aviation Organization a t  Moiitleal and to the 
Fonrth Empire  Cozlference which nil1 precede it.  

The research progamme recommended to the Radio- 
physics Laboratory has resulted in  tlie clesign, con- 
struction, and preliminary test of four devices garticu- 
larly suited to the solution of rei tsin problenls of 
civil aviation i n  Australia. These have resulted from 
the application of well-liaotvn techniques, but nercrthe- 
1e.s many new fields of investigation hare  heen rercslc3. 
The programme is  largely complete from the Labora- 
tory's point of view and the eqnipment is in the process 
of being handed over for tr ial  by tlie Dcl~artmcnt of 
Civil Aviation. The  separate itcms under this heading 
are as follows :- 

( i )  Distance Indicator.-One of the obvious appli- 
cations of ratlar to r i r i l  aviation iq the provision of a 
device by 1nearLs of ~vliicli a pilot may r rad  off the 
distance of his aircraft to or from a selected airport. 
An eqifipment callcd the nistance Indicator has been 
designed for this pllrpose; i t  displays diqtcnre in miles 
to the selected point on a meter on tlie pilot's dash- 
board. I t  has been adopted for use by the Australian 
Department of Ciri l  Aviation, and arrangements are 
bcing made for tho installation of a coniplete system 
for trial between Sydney and Afelhourne. The ground 
stations are nearing completion, and airborne units will 
he supplied to commercial aircraft flying the route 
so that  trials may he carried out unrlw. operational 
conditions. 

A11 adtlitioiial airborne unit is  being installed on a 
Aying boat on the Sydney-London service to obtain 
experience in  the operation of the device on tlic Empire 
r o ~ ~ t e .  TTl~cn i t  arrives i n  Rnglnnd, the eqnipment 
will Ice handed over to a British radar  laboratory for 
examination and further test. I t  will then he inc lud~d 
as the Australian contribution to the demon.trations 
c.f navigational aids bein? given in the 1Initcd Ril~gdoln 
to international civil aviation de1egatc.q in Pclpten~bcr, 
1915. 

( i i )  Multiple Track Rudar  IZnnge.-The nirtliod of 
airline navigation in  use in  most parts of the world 
is the radio range m~hich dcfines a traclr in and out of 
an airport, to a distance of some SO or 120 miles, 
depending on flying height. Existing systems suffer 
from a number of defic.iencies, the t~vo most serious 
bring thrir failure to define a n  adequate nuiriber oi 
tracks ant1 t11ei1- dependence on the careful siting of 
tlic t ransn~i t t ing  station. This latter is a disadx-antage 
which is seen a t  its worst i n  mountainous terrain. A 
requirement therefore exists for  a new type of range 
wliicli is comparatively site-independent and defines a 
large riuulbel* of radial tracks about a central point. 

T o  meet this requirement, a proposal has been made 
in rlustralia for a pulsed radar range whose charac- 
teristics depend only 011 the time of trancmission of 
r a~ l io  Tvaves. Since time of transmission is indepeildent 
of site and not influenced by propagation conditions 
to a noticeable extent. the syste~iz is free from site 
errors. Furthermore, i t  is possible to define as many 
as sixty tracks into or out from ail airport, diqtributed 
over most of the 360 degrees. ,I complete system 
along t l~ese lines has been developed in  the Lalooratory 
and lias been thc subject of flight tests for many 
rrionthq. I t  lias provecl eutraordinarily successful ant1 
cdompares favorably mith other sy.qteins developed over-. 
seas. An inritation has been received to demonstrate 
i t  i n  Korth Arnerica before delegates of the Technical 
Conference of the Provisional International Civil 
Aviation Organization, and plans have tlierefore been 
made to set up a station at Ottawa for the purpose. 

Until international agreement has been reached on 
thc f ~ i t u r e  form of this type of aid, i t  is not possible to  
prowed 1vit21 large scale in~ta l la t ion  i n  Australia. The 
Ikpar tmcnt  of ['ivil Aviation has aqreetl, lio~i~ever, to 
1mdert3lre operetionnl trials of the system, and stations 
are be i~lg  installed a t  &Ielhourne, Sydney, and an  inter- 
mediati: point for this purpose. Six airborne units 
which will I)? used for tr ial  in both test and commercial 
aircraft, are being con2tructed. 

( i i i )  iliriiin?ys und Airport Control.-The ,safe and 
efficient operation of airlines depends largely on the 
adcql~ary of the ground organization. Wit11 increases 
in trnfltc clcnsitp i t  is beconling more and more neces- 
sary tllnt the position of a11 aircraft be definitely known 
to the ground organization. This ,type of information 
can readily be provided by adaptation of military air- 
marning techniques. TEie problem divides natnra!ly 
into two parts, one of plotting aircraft pobitions while 
!Ilcy arc flying the mni'n nir routw, and that  of clnqe 
s l ~ p e ~ v i i i o n  while leaving or arriving a t  a terminal 
airport, panticularly under contlitions of poor ris- 
ibility. 'I'hp~c two requircmcnts are met by radar 
systrms called L \ i r ~ ~ - a y s  Control an? Airport Traffic 
Control respectively. 

( a )  Airu~crys Control.-The Airways Control system 
consists of a high power radar sot \rliich is p4!aced a t  a 
site c l io~rn  to plve the best possible COT erage of the air  
routes surrouading the area being serrcd. Tndications 
of tlie plan poiition of aircraft from this r a d ~ ~ r  set arc1 
relayed by rrdio link *to the airport control centre for 
the use of the flight checking officer. Work on this 
project is well adranced. and r~xpcrimentnl trials n ill1 



a laboratory model have demonstrated the feasibility of ranges and a direct measure of the hei$t of the air- 
the scheme. I t  is intended to install a complete system craft. I t  inrol~*cd development of the radar system 
for user trials at  Mascot -1erodrome. and the necesQnry test equipment to cover the new fre- . 

(6) Airport Traqc  Control.-The Airport Traffic qucncies contemplated. ' Ool~trol system consists of a small radar set on BY the end of the mar the Laboratory was well ad- 
the airfield itself, having sufficient performallee to vanced on tlie production of well-engineered prototype 

1 detect nircraft up to a range of fifteen The eqliiprnent, and had provided flill technical illformation 
display, again a position indieator, is relayed by aud assiqt:nlce to Mes@rs. Amalganlated TTileless BUS- 
cable collllexion to the conrrol tower where the traffic tralasia Limited who were selected to iindel take quan- 
control officer makes uqe of the information to superv;sc tity production of the set. At the cnd of the war, the 
t l ~ c  departnrc and la~ldilla of aircraft. An experi- Royal Alustralian Air Force requested that this work 
mental set of t2iis type llas heen ,sati,sfacloriljr shol~ld proceed to the completion and demonstra4ion of 
at Mascot for some time, and work is now proceeding two stations only. 
011 tile ins:pllntion of a dicplay system in the control 811 the radar units for one station have been com- 
tower for full operational trials. pleted, and the second set of units is in an advanced 

6. Radar  id^ to ~~~~~d and ~ ~ ~ i ~ l  x ~ ~ ~ ~ ~ . - T ~ ~  stage of construction. Construction of the aerial 
chief corltrillution lvhjch radar can make to existing system and huts has been carried out to the Labora- 
ground and aerial surrey work is the direct measure- tory's bagic design by tlle New South Wales Govern- 
ment of diqtallce betIT-een t~vo  The measllremcnt ment Itailways, and torts 011 a completely ascernbled 

is accoInpliPhed by determining the time of station will have begun before this report is printed. 
mission of radio waves betffeen the points, which may 8. Pl~blication of Informniion on Rodw.-The war- 
bc separated by a distance not exceeding the line of time r o r k  of t l l ~  Laboratory mas of a secret character, 
sight. Using very refined methods, the timing accuracy and open publication of the results was prohibited. 
can be as p o d  as 1 in 109 is ,a feTv feet in a h - r i n R  those y('a!'i. a total of 110 less tlla11 270 sciell- 
million miles), but in practice the accuracy of measure- tific reports and 230 technical reports was written. 
mel~t is limited by atmosphpric ronditiollt3 to nearer 1 They were distributed to the Armed Forces in Aus- 
in 105. This is not quite as good as can be achieved by tralia and oierseas, to industry, and to the Allied 
standard surveying rncthods over short distances, and 1abor'atorics engaged on similar work. The volume of 
radar is tllereforP unlikely to thenl in their written lnaterial was S Q C ~ L  that it jnitifird the establish- 
presellt form. The cases where the most valual,!e con- ment of a special Publications Section within the 
tribution can be are those in which the deter- Laboratory for the pepsration of reports in a uniform 
mination is made over a distance of from 100 to 250 "~1e. 

/ miles at the one time. This call be done wIlen the the end of the irTar, secrecy lapsed and the 
refwcncc point is on the grollrld and the mensilring majority of t h c ~ e  reports can now be more widely cir- 
point is in an aircraft at  mrne considerable height. culated. Plsns hare been mads to re-11-rite and publish 

~h~ ~ ; ~ b ~ ~ ~ ~ ~ ~ ~ , ~  programnle of T,vork on aids to t l ~ e  best work through tlie usual channels, and it may 

sllrveying consists of observations of the precision with b"x~ected to course of the next 

which small tinre intervals can be measurcd and of the fe"r years. 
inflllence of conditions on the propagation I n  order to bring the mass of scientific and technical 
of radio Tileqe pointfi are bcillg investigated information on radar befiirr the grcatest number of 

t]leoretjcslly and by a rolltinunas Ineasllrenlmt of dis- people in a eornl'act form, effort 

tance from the Laboratory to a beacon on the ~l~~ expended daring the past year in writing a texthook of 
~~~~~~i~~ approxilnately miles away, Its distance radar. I t  is of a atantlard sidtable for graduate and 

he measured an  accuracy of tlvO yards in a research students of unive~~sities anr3 teclinical colleges, 
sillgle observation, and wit]l further developments i t  is re"arch an'1 d'velo~nlellt in ". 
expected that this will be improved five or ten times. I t  is bcling isqned by a well-1inon.n publishiag firm and 

mill be rele~sed for salc to the pnblic in 1946. I n  the 
work is 'lso ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ g  on the practical ohsence of a sillli]ar oversea., negotiations have 

of these technique8 to surveying in Australia. Perhaps alio talcen for  publicetion ill l ~ ~ ; ~ ~ , ~ i  $ 
k tates 

the most important of these is the simultaneous and the l ~ ~ i ~ ~ d  x<ingdorn. 
n~easnreinent in aircrrlft of distance to two ground ~ ~ ~ , ~ h ~ ~  lnethod l%.bich has beell llsed with con- 

which may be separated by as much as 500 siderable success to make radio and radar information 
miles. It for example, alloTJ the distance from more knoTvn is the tiynlpoiiilnl, one of 
SydncJ' to to be in a sing1e was held in Dreen~ber. 1915. I t  was attended by repre- 
ob'er"tion '0 the precision quoted above. The impor- sel,tatiics of the llniicrsities, tpF]ln~enl oollrgpr, in- 
tance of this application is that w r y  long-bxe tri- dllg,.y, ~ i ~ i ~ i ~ , ~ ~  of the ~ ~ ~ ~ ~ ~ ~ i l  for scientific 
angolation can be carried oilt over large tracts of and  Tl1du5trinl RP.elreh, &,-., and a of lectllreS 
tralia, fixing relative position in  a manner which and demonstmtionl lasting thrre days by could not be obtained in  any other way. members of tlic staff. 

A second important application is the ground control pil?a]ly, invitations xrcre sent to the A4~xstralian uni- 
of survey aircraft, which is accomplished .erqities for members of the staffs of their Physics and 
by mcas~ircment of distance to two ground beacons in Electrical E:nginecring Departlncnts to spend solne 
known locations eiTery time a surrey photograph is part of their long at the Iiadiophysics T~abora- 
taken. The application of this method depends on the t ~ r y .  offcP was arrepte(1 by tl;e TJniver~ifies of 
procurement of certain eqilipmellt frorn ovcroeas; when Tasmania, Adelaide, and Western bustralia, with en- 
it is received, the Laboratory mill proceed to modify couraging results. The mere effective in making 
it for this purlJose. Tt has been calciilated that this aid more gen~rnllr knourn the t ~ ~ ! l n i ~ n ~ s  with nrhicl? the 1 alone can save a total of £1,250,000 in the national ~,alloretorv has become familiar. 

1 xiirrep of A11stralia during the next fire or ten years. 
7. TPork for the Services.-The work of the Labora- X B I I .  TRTBOPRPSl CS. 

tory for the Armed Forces has been considerably re- The name of this Section has bcen changed from 
duced since the end of hostilities. I n  the last years of Lubricants and Bearings to Tribopl~ysics; though the 
the \Tar, a developmental programrrle had heen initiated new title (from " tribos ", rubbing), may at first sognd 
to dcsign and produce a high-power radar set on a new nnfa~niliar, it is a fairly accurate dcscrip4inn nf the 
freqnencg capable of giring air warning at maximnm rangr of work that the Section corers. 



Broadly speaking trlbophysics is concerned wth the 
study of what happens ~vhen solid surfaces rub agaimt 
cach other. The snrfaces may be lubricated, as in a 
journal bearing, to reduce friction and wear, or one 
surface may be used, as in a lathe, to cut or abrade 
another. The field of tribophysics, therefore, covers 
a wide range of industrial and engineering processes. 
as well as a great deal of ihc everydap rnech~nics of 
life. 

The problems being studied by the Sectioh include 
such clivcrs? subjcst,~ :is LLc.aXclurr:~ of lnbricnnts,  ear 
in piston rings, fatigue i n  metals, hard rock drilling, 
and the performance of a journal 'bearing. With the 
cessation of war work, i t  hes been found possible in 
addition to undertake a considerable amount of more 
fundamental chemical and mcta!lnrpical work on the 
mechanics of the sliding process. 

The work on explosives, which began as a purely 
war-time project, has prodnced important ddevelop- 
ments of the theory of propagation of rxp1o:ion in  
nitro$-cerine, and is being continued. The muzzle 
relocity equipment described in earlier reports has been 
perfected and handed over to the Services. A clevice 
for the measurement of recoil pressures in Army field 
guns is now being completed. 

Despite the great pressure on laboratory abcommo- 
dation in 3lelbourne TJniversity, the Section, owing to 
the generosity of Professor Hartung, is still hollsrd in 
the Chmniqtry Bnilding. 'l'he nork of the Scctiorl is 
assisted considerably by active co-operation with the 
Uni~ersity, in par t i c~~la r  the Chemic::l, Metallurgical, 
Ehgin~ering, and Physics Departnlents which continue 
to give very ra1u:lble :wl!aboration and to allow the 
Section the use of many of the University facilities. 
The Ehyqies Department of the Unir~ersitg of Adelaide 
is a l ~ o  g i ~ ~ i n g  valuable assistance. 

Three officers of the Section are working lvith thc 
Research Group for the Study af Physlcs and 
Chemistry of ltubbing Surfaces a t  Cambridge Uni- 
versity, under the direction of Dr. Bowden. The two 
laboratories work in close collaboration, and there is 
complete interchange of results nnd idear. I t  i i  hoped 
that in f i ~ t ~ i r e  tlierc may be a contiauons intercharlge of 
personnel. T h k  should be of considerable value in 
training Austraiian research workers and nlaintainins 
close liaison 11-ith the iatest scientific developments in 
Europe. 

Although the 8ect iw functions as a single research 
group, its work can conveniently be classified under the 
following headings :- 

I. Lzt hrication and Friction.-(i) #ech ahism of 
Rol~ndcrry Lubrication.-Work is continuing on the 
mechanism of boundary lubrication by surface-active 
compouni(s, such as fatty acids, soaps, alcohols, esters. 
and also hydrocarbons. As described in earlier reports, 
good boundary lubrication is attained hy atlsorption on 
to the sliding surfaces of a eurfacc layer of t l~rse 
conipo~inds, which may be only one niolecnle in thick- 
ness. Frictional nleasurements on artificially pre- 
pared molecular layers of these substances harp bt.0~~ 
carried out in parallel with electron diffraction s:udies. 
in order to elucidate their ac:ion as lubricants. S o m ~  
relationship has been found between the friction a1 
propertic.> of 1,nlk lubricants. the friction obtained with 
111~110- and tri-molecular lagcrs, and the oriefitation of 
the layers a? mea.nrc.d bj- electron diffrac=tioll trchnique. 
'This applies particularly to the changes prodncbed with 
increasing temperature. 

-4n attempt is also being made to measure the degree 
of adsorption of surface-actire coml~ounds by mcas~ire- 
ruent of the contact angle of Inhricants on metal 
-1lrfaces. 

Cornpounds which contain " active " chlorine mere 
fonnd to ariuc good hoi~ndnrp hihricating prop~rt i rs  in 

liolution III m~ueritl oils, particula~~lg with steel surfaces. 
'This has been iouild to be due to the formation of an 
iron chloride film on the surface. Both ferrous chloride 
snd ferric chloride films, artificially prepared on strcl 
surfaces, produced excellent low iriction properties, 
though it seems more likely that the ferrous compound 
is formed by the lubricants. However, slight tracrxs of 
moisture completely destroy the lubricating properties 
and start corrosion. 

., I h e  problem of finding a satisfactory boundary 

lubricant for silver surfaces has received consiciera.i)le 
attention. Various fatty acids, soaps, solutions of acids 
and soaps in oil, sulpllurized oils, oils containing 
chlorine, arid colloidal graphite have so far been tried, 
but none reduced the friction sufficiently to be claseificd 
as a good boundary lubricant. 

( i i )  Surface Damage and Wear.-A new techniclud 
for measuring the exknt of surface damage nad 
metallic transfer between sliding surfaces has been 
developed, using radio-active tracers. If one surface 
consists of a radio-active metal and slides over an 
inactive snrface, the amount of metal transfer can be 
rnoas~ire~l I?,y use of a Geiger counter or, more con- 
veniently, by placing the previously inactive surfaee 
dn a photographic plate and obtaining a "radio- 
autograph " of the radio-active metal transfcrretl ifi 
sliding. The technique has been applied successii:lly 
with a lead sphere sliding on lubricated and unluhri- 
rated sterl, copper, and lrad. l l inute  detail of the track 
left by the passage of the slider, could be detected by 
this method; very appreciable difference8 were found 
betwecn the behaviours characteristic of lubricated a d  
~nlubricated sliding. 

(iii) Wire-drawing In~restigations.-Some research 
on the 1ui)rication of the wire-drawing process has h ~ e n  
commenced, and two small testing machines for measor- 
ing die-pull are in use. A it~arhine for dealing with 
larger qwntities of wire to measlire die wear is a130 
being designed. I11 cbnjnnction with this work an in- 
vestigation on the frictional properties of die materials, 
such as tungsten earhide al~rl (liamond, is being carried 
out. One outstanding result from this work is that these 
hard m~tc~ri::ls sliditig togpfhrr Iiave an exceptionally 
low friction rven i~l1r111 not lubricated. 

(iv) Aero Engine Lubrication.-The Section has 
co-operated in an inv~stigation by R.A.A.F., M.S.I.., 
and oil companies on the sludging and gumming of 
aero engine oils. " Topping lip I' with an oil different 
from the original oil sometimes causes excessive slutlg- 
ing, and a test was deqigned io ascertain the combina- 
tions of oils in stock which were incompatible in this 
~espect. The test is being carried out on the four 
~~ngines of a Liberator bomhrr in continuous use. 

'I'he Section has also assisted in collaboration with 
:i commercial aviation company and several oil com- 
ps~lfes in an investigation into the inlprovement of 
~ i i t o n  rillg performances, oil consumption, and cylinder 
wear in comnlereial aircraft, particularly durinq the 
lunnil\y-in period. 

( v )  Silicones.-Considerable interest has bee11 
nro~lsed recently oversea6 by the introdnction of 
synthetic lubricants consisting of organo-silicon poly- 
mers together with a large number of other protiucts 
of similar constitution, such as plastics, hydrsulic 
fluids, synthetic greases, synthetic rlit~bcr, water- 
proofing compounds, kc. The most valuable p ropr t?  
of these lubricants and greases is that their viscosit)- 
changes very little with temperature. I n  some cases 
onr lnbricant can operate satirfactorily over a ternp~ra- 
tnre range of from -40" C. to 200" C. 

Syntheses of some organo-silicon polymers are being 
carrird out in the laboratory with a view to prepaying 
tht: lul~ricants and examining the bchaviour of thesc 
~nhstances generally. Silicone compoi~nd.~ are capahlr 



u i  fu11luin~ uollo-llioleuular luyera o11 surfaces. The co~lt~rluous record, have also bean applied to the study 
lubricating properties of films formed by mono-1:lyers of journal bearings. Results to date have been only 
are also being determined. qualitative and have not been correlated with friction. 

(vi)  Silzgla Cylinder Test Engine.-Some work has Some difficulties have been experienced in the deaign 
already been published 011 the lubrication betweell tile of a friction balance for !his work, but design in~estiga- 

ring and cylinders of an internal combustion tion is proceeding and it is expected that suitable 
engine. The method used was to obtain a continuous equipment will soon be available. 
cathode ray trace of the conductivity between the ring 4. Wear.-(i) Wear Properties of Cast I~om.-The 
and mylinder. This gave a record of the extent of main advance in this field has been in the evaluation 
I,reakdnwn of the lubricant film. However, the resi~lts of various methods of surface preparation used for 
were of a qualitative nature only and aypliecl rnalniy producing clean metallic si~rfaces so that authentie 
to the engine driven by an external motor. Alterations iigures for the wear properties of the metal can be 
have been made in the installation to provide for 1lrtter n6taine.1. 4 large n u r h e r  of lapping and grinding pro- 
c.ontrol of the variables with the engine running uizder cesses have been examined and rejected on the grounds 
power, and attention has been given to the qucstiou of of contamination or deformation of the surface. At 
engine efficiency so that the range of pressure variation present an electrolytic polishing method is being 
in the eylinder will be the same as in a normal eligine. examined, and several new re-agents have bee11 
With these improvements in the test engine it is hoped developed and tested for application in this work. 
to place the results on a quantitative basis. Concurrently, an investigation of the modes of 

This work is beillg carried out in co-operation TSith occurrence of graphite in cast iron is being undertaken 
the Division of Aeronautics. to ascertain whether there is any correlation between 

2. Surface-Active Compounds and Mecl~anzcal Prop- graphite distribution and the results of wear tests. 

erties,-liecent overseas publications (par t icular l~ f~xperi~l~el l ts  on the recrystallization of carbon at high 
from Russia) have described the renlarkal,Je eifect of teu~peratures and pressures are also being carried out. 
surface-adsorbed compounds on the tensile strengtli ( i i)  I+"ar of Gun Ba~~els.-An ilzvestigation into 
and hardness of The presence of adsorbe(] the wear in gun barrels ill relation to frictional effects 
molecules reduces both these properties considerably. "as carried out at  the request of the Armanlent Re- 
A prelimillary investigation by the section has indi.. search Department, Fort Halstead, England. Shells 
cated an eXect on properties depending 011 the hardness 5 T e r e f 0 r ~ d  through the harrcl of a two-pounder gun 
of botll metal and non-metallic surfaces, and the lvork undw controllet1 conditions. and the barrel was then 
is being followed up by tensile tests on single crystals and microsco~icall~- 
of metals. similar types of surface-actire ccFmpoLln~s Tt was established that during firing, frictional heat- 
are known to reduce nleta]lic friction, and it is prol,ahle ing Causes local hardening at ccr:ain points in the barrel, 
that there is a connexion between the two and {his hardening contributes to subsequent wear of 

the barrel in service. Thiq conflicts with the theory, 
3. Bearings and Befiring Ilmbion" generally held, that the lleating hardellinc are 

Relating to Beari*gs.-Doring the war the Section Lao mainly callsed by the hot gases follolving the shell. 
collaborated actively with the staff of the Pilot Bearing 

Weur.--The inrestigatioll into the Annexe of the Department of Aircraft Production. . 
The purpose of the annexs was to develop techniques for mechanics of abrasive wear of slidin? metal surface+ 

the n~anufactnre of the major types of aircraft bearings has been corltinued. I t  llas been established that, foil 

required b;y the Royal Australian Air Force. With tile a given charge of abrasive, rate of metallic Reap 

war ovtlr, such an annexe was no longer needed, ant1 the between smoothlg slitling surfaces decreases rapidly to 

equipment of the annexe foundry has been liilldly madq a rcnstant value. Any slight mechanical disturl~ance 
of the surEaces greatly increases the rate of wear during . aiailalle to the Section by the Department of Aircraft subsequent smooth siidillg 

action is now Production. The Section will tiius be well equipped being 
mirroscopically~ to deal with pr~blems concerning the future desigzl and 

develop~nent of journal bearings. 3. Metallurgy.-(i) The Deformation0and Recry.ctal- 

The Section has continued to serve as a consultant 1izatlo.rz of Duplex A170ys.-A study has been rnadc of 

on bearing' problems encountered by industry, and the relative deformation and recrystallization charac- 

several such problems have been successf~~liy dealt with teristics of the phases in duplex (60-40) brass. 1Zn 
during the year. I n  addition, work of a more fnnJa- X-wy technique has hcen developed by means of which 
rnental nature has thrown light on the causr of failure interesting differences in the behaviour of the two 

of bearing all4ys i11 service. phases have been observed. JIetallographic investigs- 
tion3 hare confirled the results given by X-ray diiTrae- 

(ii) The neforn'aLion 'f 'Y t o  This work Ivill shortly be to other al]ops 
k g  (l'iiprrnol Fi.L,pr).-An inrestigation into the an a.tempt to detmmine the underlying gelleral 

of deformation produced in certain metals by pprle,p~rs involved. ~~~~l~~ be o f  some signifi. heating and cooling has been completed, snd a detai ld  in the aorking and annealing of industrially 
report of the work is in course of publiration. It has important complex alloys. 
been shown that this deformation i q  limited to metals (;;I ~v~~~ of nupic, ~ ~ l ~ ~ ~ ; - - p ~ ~ ~ l l ~ l  with th6, 
possessing a non-cubic erystal structure and oceilrs as ;rbovr Trork. an inT,prtigation is being made into the 
B result of the aniboiropy of tl~ermal expansion inberent ,,,,,, of eonsistilrg of tTio or more phases. The in these metals. This is of considerable signifieanoe lflelill,;n,ry hne been dolle on duplex in the casting and annealing of non-cubic metals. For (60-40) brass. ~l~~ of investigation involves 
example, it has been sl~own that it is not practicall~' ,he trikille of a at an acute angle alollg the 
p o ~ s i b ! ~  to o h i n  such metals in a comple'ely un- trilck by a splirrical rontact nlov;ng over a 
defonned condition. The extension of this inveqtiga- , + ~h~ mtlgnified sertioll ( 6 '  

tian to ernbrare certain alloys has led to information of ilLe il.lrk crori ia then ander a ahirk should prove of value in the selection of beariiig ,~croseope at  high ~l~~ work Kill 
alloys for severe service. TWO papers describing the ext,anded later to sti>eis md east iron, in all to 
significanpe of the effect in bearing practice ar9 in drtcl.illiae soma of the factors governing the wear of 
course af publication. these materials. 

(iii) Bearing Testing Methods.-Electrical eonduc- (iii) Electrolyl~c P o l i ~ h i n ~ ~  of Metals.-In recent 
tivity rne;;~urements h~tween moving surfeces, usin:. the pears, rn~thoc~r of puliihing metal sllrfacer by eon- 
( ~ i t b o d r  my.wrilloempli as the means of olitiiininp :I troll~il ilia~ol~ltion of tile 111riai in ;In i~Iri+traiY~,~ h 



applicatioii of an  electric ~ o t e n t i a l  have been developed 
over:cas. These methods 2lavc f o ~ i i d  wide industrial 
application in  England and -lnicrica, where they arsa 
used to polish a wide range of fcrrous and non-ferrous 
alloys. Electrolytic polishing inetllotls hare  proved 
equally useful i n  flindan~ental 111etal111rgical invebtiga- 
tions. 

Tn the Section, the work on electrolytic polishing has 
fallen into two parts. Firstly, ap l~ara tus  has becn con- 
structed and used for the poliiliing of riietal surfaces 
for resenrch purpoEes, e.g. burfaces for frictional 
measurenlents and metallographic stndies. Secondly, 
some attempt has been made to  investigate the funda- 
meiital princil i l~s of electrolytic poli-]ling. I n  addi- 
tion. t l ~ a  Section has been frequrntiy asked to advise 
on prohlems connected wit11 the al)plication of elcrtro- 
lytic polishing to industrial processes. A comprehen- 
s i ~ e  inclex of paper,. on the subject has been prepared. 

( iv)  Preparation of illeIa77ic Single Crystal~.--~I 
method 112s been developed for the preparation of 
single crystals of low melting point nnta ls  such as tin. 
These single crysials are required for work on the effect 
of lubricant films on the qtrength of metals (described 
elsewhere). 

(v)  X-my lliftrncfior~ t-.~~i!.-In view of the increas- 
ing amount of X-ray n.orlc involved in the thermal 
fatigue and recrystallization projects, a sillall X-ray 
diii'raction nnit is being constructed. This unit ~v i l l  
be sirllple i n  desipi~ and \ d l  use scaled-off tubes with 
four-tube windows alloming multiple exposures to be 
made. Thp power nnit is capable of delivering a peak 
voltage of 103 k.v. I t  is lloped that the unit mill b:, 
conlplcted by the end of 1946. 

6. Fltrrr~e l'hroulers and Blaze Bon1l~s.-Work con- 
tinued during the year to  improve the flame-throwe4r 
fuel nlentioncd in last years' report. Assistance has 
been given on methods of increasing production. The  
gelling agent used for the petrol was an alunliniurn 
olcate, prepared under closely defined specifications of 
moisture content, degree of unsaturation, .I1203 con- 
tent, free acid colitcllt, and pcrccntage of sodium salts. 
Each of the aborc factors has a marked efTect on the 
gelation 1)ropcrticls and gel stability, and had to be 
carefully controlled. 

An  alternative  neth hod for gelation of petrol was also 
developed. Tile material used seems to be more easily 
prepared tlian a lu~n in iu~ l l  oleate, and the coilditions 
for snccessf~~i n lar l~~facture  are less critical, The  
Division of industr ial  Chemistry had started pilot 
plant preparatio~l,  of the n~ater ia l  w l~en  the x-ar ended. 

Both alunlinium oleate and the new nlaterial have 
been tested in large incendiary " blaze bombs " contain- 
ing ge!led petrol, a t  the reqnest of, and in co-opcration 
with, the Royal Navy and the Royal Aiustrali:~n iZir 
Force. Both substances gare  satisfactory rcaults, and 
a modified aluminimu oleate was prodnced for exclusive 
use of the Eoyal Kavy. This work has now heen 
discontillued. 

7. Ez2~losiues.-Fundamelltal work on the mechanism 
of detoiiation in licluid explosives is being coii t in~~cd.  
The principal effects associated with the s t ~ d y  of oxl)lo- 
sive substauces are the initiation process and the pro- 
pagation of the esplocion which followc. 130th these 
phenomena arc being investigated. 

( i )  JIzitiatiolzs.--l{arlier. experiments had shown that  
in certain easily renlizablc ciremmstances the sensitive- 
ness of l iql~id explo-irrf i. enormously incl-eased by thf' 
presence of very small a~llounts of air. Experiments 
haye heen parried out in a11 apparatus in which it ib 
possible to  vary the p re tml r  of air  or to substitute 
other gases a t  known p r o s ~ ~ e .  Colnpariso~i of the 
effcsts of air  a t  d;fferent pressures, and of gases of 
different sprcifi.: heats, has confirined previous indica- 
tions that  the ~onsit ivi ty effect of air  is mainly due to 
adial-,nfic c~nn~pressio~i of one or tnnre tiny air-pocket* 

entrapped by the liquid during impact. The  sensitivity 
of nitroglycerine hor been .tutlicd under conditiolls of 
impact sucl! that extreme care was ia.ken to obviate the 
possibility of entrapping of air. I n  such circmn- 
stances it ~ r a s  fount1 that the sensitiveness falls to a low 
figure. - 

( i i)  Propagution.-The work on propagation has 
been devoted mainly, but not exclusively, to a study of 
the growth of the explosion through the first few 
centimetres of the explosil-e adjacent to the point where 
initiation is effect-d. In\-estigation of this p2la.e of the 
explosion has hitherto been largely negIectcd. Tile 
passage of the esylosivc process tllrough the material 
has heen fo1lolvc.d by ulrlans of a high-speed rotatilig 
drunl carncra specially adapted for the investigation. 
Tlie result* obtained are of considernble fundamental 
interkst. I t  has been found that  under suitable con- 
ditions t 1 1 ~ ~  explosion begin9 a t  the con~paratively low 
rate of 400 metres/~ec. and thcu. suddenly accelerates to 
6800 metreslsec. I n  other (reproducible) circum- 
stances i t  begins a t  very high velocity (5,000 
mctres/sec. or greater), falls sudtlenly to 400 
metres/sec. and then acccleratas again to 1,800 
metres/.cc. number of phenomena of great interest 
and complexity have been fouild to be associated with 
the sudden changes in  velocity. 

The  rotating drum carncra has also beell used to 
examine the qtructurc of the zone of detonation as it 
procecds tllrough the explosi~~e,  as \re11 as the move- 
ment of the gaseon3 exl~losivn products i n  tile first 
instant after their liberation from the tietonation zone.. 
Some promising resulis hare  beell obtained which may 
be of considerable theoretical interest on further 
elucidation. 

-\ new revolving mirror camera with a greatly ill- 
creased writiag speed and higher resolving power than 
that of the preqcnt camera is iu course of construction. 
Tlii.: will enable a more d.:taileil exan~ination of the 
conlplesities of the propagation m e c l ~ s n i ~ m  and of thp 
strubtnre of the detonation zone. 

These experiments are of some practical interest 
from the point of view of rocket fuel research. I t  is 
intended to extend the ~ o r k  to subqtanccs niors speci- 
fically associated with the rocket l)ropulsion. 

( i i i )  I'ariation ;n Specific Hcicts of Gases uncler 
h'apid C'~tnpression.-~~n investigation into the varia- 
tion of the ratio of specific heats of gases under very 
high rates of con~prcssion is  being carried out i n  
parallel with the work on the initiation of explosion 
by wdiai~atie compression. The  gat \\-ill be colllpressed 
vcry rapidly by means of a piston movi~lg in  a cylinder 
and the pressure and volurne a t  any i~lstdnt  llleasi~red 
by ejertronic rlcvices. T11~1 c~)nstl.uctiol~. of the appa- 
ratuq has been commenced, ancl i t  is expeoted that  i t  
\;ill he reacly for preliminary experinlents mitliin the 
n ~ s t  few 11ionths. 

8. hlz~zzle Velocity of Projectiles.-The 70 ft.  model 
skyscreens for the rneasurement of muzzle velocity werc 
corr~pleted early in Ju ly  1945, and tllp initial trials a t  
For t  Chdlibrand proved successful. l'reparatiolzs were 
iinmrdiately lilade for the calibration of tho main  
arir~anlcnt of R battleship but, owing to the terniiiiation 
of the war, this was delayed for several ~nonths.  The  
visit of 1I.M.S. Kinll George 17. to Melbourile in 
Xorernlr~~r,  1915, provideci the first opportunity for a 
calibl-ation, which was carried out very successf~~lly. 
This n a j  1)robably the firit occasion in naval history 
on n11ical1 the con~plete main armariicl~t of a hattlrship 
\\.as ca1il)ratrd 1v11ile the s l ~ i p  was still a t  sea. A sirui- 
lar  calihraiion mas carried out in 1I.M.S. i lnsor~ in  
A\rrril, 1946. The  l'.C.C. (30 ft.) Equipnicnt (dust .)  
S o .  2, Naval, mciitioae:l in previous rsports, has no\ir 
been completed and units .cent to R.N. Baws i n  
Englantl, Nalta Trincomalee, Hong Kong, and 
Sydner. 



9. Electronics.-(i) flecovtdartj Emission Photo- 
tubes.--During the de\~elopment of satisfactory sky- 
sere-11s for muzzle velocity rneusurements, i t  wss found 
nececsary to obtain additional information to  that, 
issued by the rnan~~facturers  on the characteristics of 
fiecolldarv emission pl~oto-tubes. This i~~vcs t iga t io :~  
devi~lopeil into n vpnra lc  project which has nou bern 
conlpletcd. 

( i i )  The Study of Transient Phenomena.-A 
mathematical analysis of thc behaviour of a video type 
amplifier to a trailrient has been carried out. A report 
containing this analysis will be issued shortly. 

('iii) -1iiwsorcwtcn l of Kecu i l  l ' r f ~ s ~  LLI'~S.--~II elcc- 
tronic device for measuring the i~lsta~ztaneous recoil 
preqsilrcs ant1 forces induced in artillcry cluril~g firing 
has bcen developed folloiving a request from the Army. 
The pressures are nlcain;.ecl by their effect on the 
frecpency of an oscillator. The  chailge in  frequency 
is convcr t~d into a change in voltage which is alnplifi-d 
and used to deflect thrl beam of a cathode r ay  oscillo- 
graph. The trace of the oscillogl.aph is  photogr:zplned 
by means of a rcvol~ri~lq drum camera. 

Though derelopeti for tha Army, this device 11as been 
found to  be so remarkably sen,siti~-e and accilratc, that  
it is planned to use a similar apparatuq as a laboratory 
tool for the accvretc~ mc.a$urerncllt of m a l l  and rapid 
displacements (e.g. 7 (iii) abovc), 

10. iiisr~1laneous.-The Seeti011 has continued to 
give a,qiistance and advice to the Departnlent of Air- 
craft Productic)ll, to govorn~nent organizations, and to  
industry 011 a wide variety of problems. Nembers of 
the Section are assisting, or acting on various commit- 
tees such as the ilustraliall CYouncsil for. LInronautics 
Bearing Panel  and Cylinder and Piston l t ing  Panel. 
Through the Enginerring C3roap Committee the 
Section also c o n t j n i ~ ~ s  to keep in close toucll with work 
goirlg on a t  thc Division of Aeronautics, National 
Standards Laboratory, and Jlilnitions Supply Labora- 
tories. This committee has alrendy indicated somc' 
useful lines of a orlr, s u c l ~  as the examination of shot 
peelling, i n  wllich the Section is collaborating. 

11. Publications.-The follo~x-ing papers were pub- 
lished during the year :- 

Bomcien, I?. P. (1945).-The physics of rubbing 
surfaces. 6. Proc. IZoy. Soc.  N.X.TV. 78: 187. 

Bowden, I?. P., Gregory, J. N., and Tabor, D. 
(1915).--Lubrication of metal surfaces by 
fa t ty  acids. Nni~rre 156 : 97. 

Bowden, E. P., Xulcahy, M. F. 12., Vines, R. G., 
and Yoffe, A. (1946) .--Detonation of liquid 
explosives by impact, Tbid. 157 : 105. 

Courtney-l'ratt, J. S.. and Tudor, G. K. (1946).- 
Lubrication bctween piston rings and cylinder 
walls. Etigi~~eeri?lg 161 : 69. 

Gregory, J. N. (1946).-Radioactive tracers in 
the s t~ idy  of friction and lubrication. il'ature 
157: 443 

----(1046).-The gelation of petrol for  use as 
f1arnc;-thron.cr fuel. J. Coun.. Sci. Ind.  Res. 
(ilust.) 19 : 153. 

Gregory, J. N., and H~ighaa ,  R. R. (1945).- 
Analysis of silver plating solutions. 7nd Zng. 
Chem. 17:  109. 

Vines, R. G., and Mulcahy, N. F. R. (1946).- 
The  initial stages of the explosion of nitro- 
glycerine. Arat?tre 157 : 626. 

XV1II.-BUILDING MATERIALS RESEB1i.CCI-I. 
1. General.-In the last annual report it was re- 

corded that  the Officer-in-Charge, Eililding Matc.rials 
Research, had been appointed to lilnlre a detailed sur- 
vey of the building industry for the purpose of decid- 
ing which of its problems mere the most urgent and 
capable of being inrestigated by existing laboratories. 

This survey revealed that, although many proble~lzs 
could be dealt with by cxistiug laborat~ries,  there 
were a number of very irr:porta~lt problems which did 
not fall naturally within the fields of activity of these 
laborhtories. As a result, i t  was recotnnlcnded tha t  a 
new Building Materials Research Laboratory be estab- 
lished. 

This recommendation a a s  endorsed by the Council 
i n  July, 1045, and the Officer-in-Charge 11 as authorized 
to make the necessary ar range~~lents  for  the cstablish- 
ment of the laboratory and the appointment of staff. 
Considerable dif5culty was encountered in  obtaining a 
suitabic building. I t  was a t  first hoped that  new 
labol.ntorY buildings IT-ould be erected on a site of 14J 
acres a t  IIighett, J I~lbourne ,  taken o ~ c r ' b y  the Council 
from tha I)eptlrtinellt of ,lircraft Production. How- 
ever, it  was soon evident that, because of shortage of 
labour and materials, i t  xi-ould be bclweeil one and two 
years before the buildings could be erected, and i t  was 
accordingly decaidcd to seek temporary accommodai- 
tion. Even this was difficult to locate, and i t  was not 
until January ,  1946, tha t  it n a s  pss ib le  to move into 
portion of a large workshop located a t  Highett, ad- 
jacent to  the 144 acres referred to  abovc, and recently 
vacated by the Departmelit of Aircraft Production. 
I h c  \vor.ksllo~, although of modern design and cxcel- 
lently provided with services, was naturally not ideally 
suited for use as a laboratory, and a considerable 
a ~ r ~ ~ ~ i l l t  of nork  was involrecl in its conversion. This 
work is in progress a t  the time of vri t ing,  and it is 
anticipated that  several months will elapse before i t  is 
c3onlpleted. 

Because of the policy of appointing only officers with 
liigll qualifications, considerable difficulty has also been 
elico~:ntered in obtaining staff. Several seilior officers 
h a ~ c  I,eea appointrcl ~nCl started duty in  February and 
March, 1916, hut, up  to date, i t  has not been poqsible 
to obtain officers qualified to take charge of the im- 
portant concrete anil nlasollry investigations. There 
has beell particular difiicnlty i n  obtaining the more 
junior research staff, ~n.it21 the result that v o r k  on 
inally iinportant problems cannot be undertaken. 

I n  appointing the research staff, an  attcnlpt was made 
to build up a balanced team of officers with varying 
basic training aad  experience. Most 'of them have had 
little previous experience with building materials, but  
they have been selected on their acadenlic record, 
re-(larch and other experience, adaptability, and per- 
sonality, and, as theg gain espcriencr, they should l e -  
come a very effective team. 

Tlle n.orlr i:, directcti along the follou~ing broad 
lines :-(a) Assessment cf the properties of existing 
niaterials where such illfor~rlatiorl is not already avail- 
8blc. ( b )  1)etermiilation of the properties and uses of 
new materials. ( c )  Studr  of methods of improving 
exiqtinp materials. (d)  I)erelopmeat of new mate- 
~ i a ; s .  (c)  Tec1ln;cal assiztance t o  industry in  the im- 
provement of present products a n d  processes, and the 
d~vrlopnlent  of new materials and processes. ( f )  
Supply of information to the building industry. 

The ultiniate aini is  a juditiolls blending of funda- 
~ n t ~ n t a l  and applied research, but i n  the early stages 
thc emphasis mill be on applied rcaear.cl.1 ill order that  
inlnlediatt: assistance can be gi:cn to  industry. As 
the staff gains experience and the confidelice of the 
indi1strg is oltaineil, increasing atfention will be given 
to morc fundarneutal worli. 

I n  order to eniure that  the necessarily limited staff 
and facilities will !be used in  the best interests of the 
building industry, a Ruilding Materials Research Ad- 
visory Committee, consist:ng of representatives of the 
Department of Works and ITonsing, private architects, 
engineers, manufactnrrrs. and builders, has been ap- 
lminted. Thiq Co~nxnit tee hcltl t n-o 111cvting~ d l ~ ~ i n g  



the year under review, and has been of great auulstance, 
particularly in  advising on which of the many prob- 
lems awaiting solution should be given priority. 

Close liaison has been maintained with the Com- 
monwealth Experimental Building Station of the De- 
partment of Works and Housing, and the Officer-in- 
Charge is a member of the Advisory Comnlittee ap- 
pointed by that organization. Excellent relations have 
been established with all branches of the industry, in- 
duding Con~monwealth and State authorities, archi- 
tects, engineers, builders, and manufacturers. The 
Section is represented on the various committees of the 
Stanclards Association dealing with building materials 
and equipment, and the Oficer-in-Charge is a mem- 
ber of tlie Housing Standards Committee appointed 
by the S.A.A. to determine policy and co-ordinate the 
work of the various specialist conlmittees. 

For conrrnie~ice of organization, the work of the 
Section has been subdivided as follows:-(a) Infor- 
n~ation and library, ( b )  mechanical and physical 
testing laboratory,. (c) coiicrcte investigations, (d) 
masonry investigat70ns, (e) surfacing materials inves- 
tigations, ( f )  building boards and insulating mate- 
rials investigations, and (g) organic materials in- 
vestigations. 

2. I?~fornlution and Library.-The establishment of 
a Building Materials Research Infornlatic-n Service 
was begun just prior to the end of June, 1945, in tern-- 
porary quar te~s  a t  the ljivision of Forest Products. 
Originally, it was intended that the service should be 
relatively small a ~ l d  should be depc~lde~lt largely upon 
the information available in othcr libraries, particu- 
larly the Council for Scientific and Industrial 
Research I-Icad Ofice library. With the increase 
in the scope of tllc investigntional norlr to be nntl!>r- 
taken by the building materials research laboratories, 
and the p1'0pos~1 to move to new quarters at  ITighett, 
i t  was soon evident that greater self-contained library 
facilities tvonld be needed :ind that rliore demands 
would 11e made on the information stafl'. Revised plans 
were made, therefore, to increase the staff and to obtain 
the necessary reference znat~rial. 

The chief airri llas been to provide information on 
building materials and allied subjects for the specialist 
rescarch officers in the lahorato~y, as \\,ell as rrariol~q 
gorernment and private borlies interested in building 
materials. 1'0 this end the work has centred on the 
estab!ishment of a library and indexing system, the 
ansvicring of :ome of the enquir i~s  which have been 
ctireet~d to the Swtion, the rompilation.of lists of 
references relating to matters under i n ~ e s t i ~ a t i o n ,  and 
the of colrlprebcnsive reports on subjects 
likely to be of general interest. 

( i )  Iliibm~?/.-The chief subjects on which the lib- 
rary is based cover architecture. building practice, all 
branrhes of concrete manufacture and utilization, 
briclrmork and masonry, clay products, bituminons 
~llateriala, :inti p1a~t;cs and glass as applied to building. 
Reference books on a wide range of related subjects 
are also available, so that the library is able to provide 
information on most matter, co:lnected with building. 

The library consists of approximately 300 reference 
books and a large numbei. of pamphlets, reprints, and 
trade catalogues. I n  addition, 6 5  periodicals are 
received r c p i : l a ~ l ~  and a further 70 are routed from 
other Counc;l for Scientific and Industrial Research 
libraries. I n  order to provide ready nrcess to the in- 
for~llntion a\-nil:xhle, a detailed index is being compiled, 
using the Universal Deoilnal Classification. The index 
i 4  in t~nded to proviclr iafornintion in a minimum time 
without undue searching. A conlprehcnsive index to 
Australian manufacturer,< and trade namw of building 
materials is also heing conipiled. The library iq for- 
tr1n;ttr~ i r r  1 1 a \ ~ i l 1 ~  N (.onll)l~tel set of the " Bnilnl-ng 

8oien~ce hbstrltots " pcoduued by the Building Research 
Station in Great Britain, and other abstracting and 
indexing journals have been ordered. 

A feature of the work in  the library has been the 
preparation of a monthly bulletin consisti~lg of an 
accession 11st and an abstract section. This bulletin 
is no~v distributed to over 100 Government and private 
organizations. The abbtract section of the bulletin thus 
berves to bring before a large number of readers refer- 
ences to new developments in building materials and 
related subjects which have been published in current 
local and overseas periodicals. 

( i i )  General E'nquiries.-A large number of en- 
quiries on various subjects have been received from 
Government departments, architects, manufacturers, 
and builders. Whilc many of these were handled by 
specialist research ofEcers, the follorving enquiries are 
typical of thobee dealt with by the information ser- 
vice:-Utilization of earth as a building material, 
manufacture of concrete blocks, tiles, and other precast 
concrete products, manufacture of clay bricks and tiles, 
driers for roofing tiles, tunnel kilnb for'hrick manu- 
facture, alternative 1nater;a;s for clay bricks, manu- 
factnre of sand-lime brick*, electronic heating of 
bricks, mortars for masonry, materproofcrs for 
masonry, cleaning cement-rendered ~ ~ ~ a l l s ,  roughening 
concrrtc floors, reni~val  of rust stains from concrete, 
svljstitutes for white cement, lnanufacture of insulat- 
ing boards, sy1~thct;c " marblr "  all tile from m a g  
nesium osycliloride, pre\ entioil of mould growth on 
plaster, thermal conductivities of building materials, 
recovery of carboll dioxide from lime kilns, corrosion 
of galvanized iron sheet and q~ire, of gal- 
ranized iron. 

(iii) lkeports and Infor9nation Summaries.-Some 
rclplie; :o triqniiers illvolve a large arnount of work, 
and %here the subject is lilcely to be of somewhat wide 
interest, it is tlle practice to prepare the information 
in the form of reports or suniinaries which can be 
distributed to ii~tercsted bodies. Report2 on the manu- 
factlire and uses of sand-lime bricks, t l ~ e  protection of 
steel and 11c.n-ferrous metals from corrosion, alterna- 
 ti^ e ~ ~ i a t r  riais for clay bricks, thermal conductivities 
of building materials, damp-pro:?f course materials, 
Favr been compiled up to the present. 

(iv) News Letters.-Althongh the abstract scction 
cf the library bullrtin assists in  the dissemination of 
inforlnation on building matrrials, i t  is not the com- 
plete answer to the ~roblern of supplyilig architects, 
hnildcrs, and manufacturers with data on npw develop- 
rrl~nt. in the bniltl'i~c. ind-7st1.y. I t  i s  proposed, there- 
fore, to supplen~ent the bl~lletin with p~riodical news 
letters which will ~ o n t a i n  such inforniation in a con- 
dcnsed form, and m-ill provide a means of publishing 
short progress accounts of the inresti~ations being 
carried cut bp the research staff. fiucll a plan invo1t.c~ 
quite a large ailiount of work to ensure regular publi- 
cat'on. TJp to the present, ~ufficient staff Iias not hren 
a~sailable to permit a start to be made, bnt, with the 
nppointrnent of amther ilzf'ormation officer, it is hoped 
that the new8 letters will be available during the latter 
half of 1946. 

(v) I'hctoc~pying.-Some difficulty has been ex- 
perienced in  the supply of really helpful information 
on ceytain subjects, particu1arl;y to enquirers who are 
not located in centres baring access to tcchnicaxi lib- 
raries. This mag be largely overcome by the use of 
photocopying. Snitable photographic eqn;pment, 
which has b ~ e n  ordered, will facilitate supply of infor- 
maticn in this xvap and will also cater for the photo- 
graphic requirement., of the Scct;on as a whole. I n  
addition to supplyiny inforniation to enquirers, this 
eqaipn!ent mill he of value in preparing photo-reprint. 
rrf reference materials for the librarv files. 
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3. Mechanical and Yhystcal [l'est~m~y Laboratory.- include6 balances, a drying oven, a mechanical sieve 
The Officer-in-Charge of the Mecllanical and Physical shaker and standard sieves, a psychrometer, compara- 
Laboratory began duties in  that capacity in March, tors, elecltric meterq ball mills, and the like. Appa- 
1946. The four months which have elapsed since that ratus for estimating the permeability of walls is ready 
date have been spent largely in obtaining and design- for installation. 
ing equipment and in surveying literature on buildlng (iv) cement Tiles.-The shortage of roofing 
materials with a ~ i e w  to planning future activities materials ]Ias given rise to a widespread consi~el.atioll and tlle equipment necessary for their fulfilnlent. So  of the of (or tiles. 
far, pructiral testing has been limited by lack of equip- Origia;dly, a request made by a potential manu- 
rnent, but strength and other tests on a number of farturer for a report on cement tiles in general, and in 
terra-cotta and cernent tiles haye been made. particular on those made on an automatic machine 

( i )  Conditioning 12ooms.-Plans have been made deieloped in Melbourne. I n  this connexion a number 
for the erection uf a fog-r00.111 for concrete curing, tx7o of ]land-made tiles, varying in  age from 18 years 
cycling, and two ccnstant condition rooms. ,4fter a (in service) to two weeks, were tested for strength 
survey of Australian and overseas specifications on i n  bellding and for water absorption. Similar tesb 
tests involving the curing of concrete and the condi- nerc. carried out on unexposed tiles made on the above 
tioning of building materilllo, the foilowillg operating macliine some eight years previously. The hand-made 
conditions were chosen:--The two constant condition tile- were obtained from the same manufacturer. The 
rooms to have a temperature range from 65"-85°F. general appearance and colour of roofs laid by this 
-+ I", and relative hul~iidity of 40-90 per cent. same manufacturer, and varying in age up to 20 years, 
+- 2 per cent.; the two cycling rooms to hare a tern- mere noted. Strength anti water absorption tests were 
perature variable from 35"-130" F., and relative humi- also made on a wide range of terra-cotta tiles and the 
dit;y depending on requirerurnts, with lower limits of results compared. These investigations showed that 
17 per cent. at  130" F. and 40 per cent. at  35" F., and eonqitlerable satisfaction can be cxpocted from well- 
upper limits of 80 per cent. at  130" F. and approxi- made cement tiles. New cernent tiles are considerably 
mately 100 per cent. in  range 35"-100' F.; the fog- weaker than similar terra-cotta tiles, but, after some 
room to have a temperature of '70' P. 2 1" and a time in service, may be stronger than some of the latter. 
relative humidity above 95 per. cent. On the question of colour retention and general 

funds are ?ufEcient only for the appParallce in  service, i t  is of interest to note that 
erection of the fog-room and one cycling room at roofs UP to fifteen years were inspected and found to 
yesent, but the initial installation ~ ~ i l ]  include be in very good condition. At 13 to 14 years some dirt 
clent refrigeration and hesiting capacity for the pr,,- and a little vegetation mere in  cridence, but these 
posed rooms. j:acll roonl m,ill be approxi. fa(ators were not serious. Natural grey and green roofs 

14 feet deep by 13 feet high (internal). ~ l l  UP to twenty years i n  service were inspected. Thesc 
bl,t tile fog-room -iuill be 13 feet TTide, the latter being "ere still quite solid, but the green colour had mainly 
9 feet 6 inches. disappeared. Vegetation was more in  evidence, par- 

ticularly on low pitched tiles. I t  is considered that As mentioned above> the and inei,-Jellce of legetation depends on the surface finiih tures attainable in the various roorns were chosen to 
satisfy a number of requirement9 of existing specifi- of the tiles, is most severe on natural grey and 

weathered green, but should not cause any concern with cations, but, at the same time, they were nrade sum- 
b(.itPI. finishes twellty years. ciently flexible for investigating materials under the 

direrse conditions most lilcely to be enconntrred in (!olitralby to a common hc1it.f) cement tiles absorb 
less water (when imnlersed) than many terra-cotta this country. tiles. The average weights for equal coverage of wet (i i)  Accelerated Aging of -lfflferials.-Ob~iously, cemcllt and terra-cotta tiles examined were almost 

when dealing with materials which are expected to identical ~ h ~ ,  furorable impre.ysion created by the 
endure for long periods, of test examination of these cement. tiles llzakes it clear that 
is desirable. An Atlas twin arc, horizontal-vertical this tVpP of tile can be r.cry satisfactory. on the 
iveathemmeter is on order for ruth test? on small Other hand, unsatisfactory tiles from a different 
specimens, while the proposed cyclic room should serve lnanufactnrer llave been ~h~~~ were very for aging large sections. Infra-red and ultra-violet ,veak and their eolour poor. ll1 this case, the local sand 
equipment has been obtained and  rill also be utilized .,en,s to a t  fault, but this poillt is not yet definitely 
in suclr tests. The need for acec>ltlrated aging has establiq]ilxd,  hi^ emphasizes the necessity for 
been experienced particularly in  corincsion with cement stalltiartlizatjon and techllical assistance. 
l,oofing tiles, n~here unproven methods of lrlixing and I\'u1l1cTous inquiries from builders, architects, and 
colouring are being pllt fornard. h special meathero- potc~lltial lnanufacturers for techllical advice and for 
meter is being built for this purpose. an independent opinion on lilw, have been answered. 

(iii) Apparatus.-So far, no mechanical testing personal survey of cement tile manufacturing 
machine hao been installetl, hut a 1,000,000-11). uni] (.rbal methods and the quality of the tiles produced in  all 
machine is being obtained. A considerable portion of States has been started. Some Victorian manufac- 
this machine and complete blue-prints are on order tnrers have already been risited, ant1 it is intended to 
from America. On account of the unfavorable dollar csxtend the investigations to Tasmania. 
position, it i3 intended to complete the machine in (,) Terra-cotta Tiles.-As already mmtioned, a 
-2ustralia. Final ilzsta!ialion is not expected until late lLnmber of tests have been made on terra-cotta tiles to 
in 1947. Meanwhile, necessary tests have heen made a basis of comparison for the on cement 
by the Divisions of Aeronautics and Forest Products. tiles. 'Files were obtained from all but one metro- 

I n  many instances, the testing of building materials, politan ~nanufacturer and from Bendigo. The S e c t i ~ n ' ~  
such as tilei, wall boards, and mortar joints, requires inrcstigations were welcomed and, in some cases, tech- . 
a low capncity universal machine with considerable nical assistance mas requested in connexion with dry- 
working space, and designs of a suitable machine are ing before burning. The need for a research organiza- 
being prepared. The machine will be hydraulically tion was generally expressed. 
loaded and will be fitted with three ranges of Heise 4. Concrete Inuestigmtions.-Because of the inability 
pres~sure gauges ; the maximum capacity will be 5,000 lb. to obtain research staff, the work relating to concrete 

A considerable amount of physical apparatus and investigations has been largely confined to a survey of 
general laboratory equipment has been obtained. This the literature, preliminary studies in  connexion with 
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the preparation of a programme of work, the selection 
of equipment, and the answering of inquiries. I t  has 
been found that  there is a great deal of interest i n  
modern developments, such as light-weight concrete, 
cement dispersion, air  entrainment, c lec t r ,~  membrane, 
and other accelerated curing methods, vacuum drying, 
&c., and the time of the single officer dealing with con- 
crete has been mostly taken up  in  ans\\ering from 
existing data inquiries on these and other matters. 

Pending the appointment of an  officer to take charge 
of the experimental nork,  no definite programme has 
yet been determined, but the Building Materials Ite- 
search Advisory Committee has recommended that 
attention should be given to the following as soon as 
possible :-(i) Methods of waterproofing concrete walls, 
( i i )  methods of manufacture and study of the proper- 
ties of light-weight concrete, (iii) development of high 
strength concrete, ( i r )  methods of accelerating the 
rate of increase of the strength of concrete, and (v)  
conlpilation of data on the properties of Australian 
aggregates. 

5. 2l/lasonry Invesfigafions.--Up to date, i t  has not 
been possible to obtain staff qualified to undertake 
masonry investigations and work has been confined to 
the dealing with inquiries by the Infornlation Service. 
The Building Naterials Research Advisory Committee 
has recommended that the following work should be 
undertaken as soon as staff is obtained :-(i) Methods 
of manufacture and study of the properties of concrete 
bricks and blocks, ( i i)  study of the factors affecting 
the permeability of masonry walls, and, (iii) study 
of the properties of mortars. 

6. Surfacing hlaterials Investigations.-The officer 
in charge comniericed duty in  IIarch, 1946, and his time 
has been devoted chiefly to general backgrouild reading, 
the planning of the immediate future derelopment of 
the work, and the literature surveys necessary as a 
preliminary to c u ~ n ~ n e n c i l l ~  ~vork  on the t\vo major 
projects a t  prenent under consideration, namely :-(a) 
the development of a satisfactory substitute for cera- 
mic tiles as a bathroom wall surface, and ( b )  the 
development of a means of surfacing concrete floors 
which will be acceptable for  use in dwellings. In 
addition, a number of minor inrestigatioils have been 
made in  connexion with inquiries slrbmitted by the 
public. 

(i) Bathroom Wall Surfaces.-A plan of work has 
been drawn ixp covering the accelerated testing of 
commercially available finishes. A circular to manu- 
facturers likely to be interested is being prepared, invit- 
ing their co-operation and the submission of samples 
of products considered by them to be likely to give 
satisfaction. I t  i s  hoped to commence experimental 
work as soon as the necessary apparatus hss  been 
constructed. A literature survey is being prepared by 
the Information Service. 

( i i)  Concrete Floor Surfaces.-In view of the 
saving i n  cost possible, on level sites, if a concrete 
sl.ib, poured on the ground, could be used as the floor 
of a dwelling i n  place of the usual raised wooden 
structure, several requests have been made for a means 
of covering such a floor in  order to provide a surface 
which will be warmer, softer, and quieter than a bare 
concrete floor and a t  the same time act as a moisture 
barrier to enable secondary floor co~erings,  such as 
rugs, linoleum, &c., to be laid without danger of 
damape by water or its usual accompaniment, micro- 
biological attack. 

PitcL wastics have been used extensively for this pur- 
pose i n  gngland and, i t  is claimed, with considerable 
sncress. I n  America, asphalt tiles seem to be preferred. 
The immediate problem is whether pitch mastics can be 

in  Australia as in  England. This resolves itself 
mainly into three questions:-(a) Clan mastics mith 

similar properties to those used in  England be prepared 
fiom Australian pitches? ( b )  Will such mastics be 
unfavorably affected by the higher temperatures 
norinally experienced i11 A ~ u t r a l ~ a  l (c)  Will the 
beliarlour reported from England as " satisfactory" 
be regarded as satisfactory by ilustralians?. 

Three small samples (4-in. square slabs) of mastic 
have been received from Ellgland and subjected to a 
sinlple indentation test by placing tlieln under the legs 
of an  office table i n  a room where the temperature 
rarely rises above 20°C. (68°F.). One sample (black) 
sho~ved serious dcformatioll after a f e ~ v  days, and a 
second (pigmented with iron oxide) showed noticeable 
marking after three xrecks. I f  these are typical of 
vtliat are regarded in  the United Kingdom as suitable 
mastics for floors, i t  is extremely doubtful if the ~ 1 ~ s -  
tralian public would be prepared to accept them. 
Larger samples have been requested from Xngiand, 
and when they arrive and a hardness tester ( in  which 
they can be cliecked for conforniity wit11 British 
Standard Specifications) has been constructed, further 
tests will be made. 

A serious difficulty encountered in  the work on floor- 
surfacing materials is the lack of factual data on the 
desirable properties of a floor from the point of view 
of comfort. Following a suggestion from Professor 
D. 11. K. Lee, of the University of Queensland, that  
mcnsurement of pressures and temperatures on the sole 
of tlie foot may give results of value, arrangements 
have been made mith Professor R. D. Tlrright of the 
De~)artment of Physiology in  the University of hlel- 
bourne, for a co-operati~e investigatioli on these lines. 
The design of the equipment required for the work is 
now under consideration. 

Another apploach to the problem which is being 
planned is to make by means of slow motion cine- 
p l ~ o t o g r a p h ~ ,  a qualitative examination of the foot and 
the floor ~vhen a n  obserrer walks over a number of 
different floor types. The results so obtained will be 
correlated with the subjectire evaluation of the conlfort 
of the floors by a panel of testers. 

A standard overseas test for hardness of floorin 7 materials is to allow a I-in. diameter steel ball to fa1 
from 6 feet on to a piece of writing paper placed over 
a sheet of carbon paper resting on the material to be 
tested. The diameter of the regultant circular mark 
on the papcr is then taker1 as an inverse measure of 
hardness. Tests made on a number of different types 
of floors and flooring materials indirate that  this test 
does not measure merely the hardness of the material 
forming the surface of the floor, but that  the results 
are influenced at  least to some extent by the structure 
of the floor. I t  is proposed, as soon as staff is avail- 
able, to begin an  extensive series of tests to determine, 
if possible, the value of this test and the variabIes 
whirh affect the results. 

(iii) Apparatus.-The following specialized appara- 
tus is being arranged for:-(u) An English-type 
hardi1c.s tester for pitch mastic has been designed and 
drawn ready for manufacture. (b)  A preliminary 
design has becn d ra~vn  up in  consultation with the 
Seasoning Section, Diris'on of Forect Products, for 
a n  accelerated testing unit for bathroom wall finishes. 

(iv) Miscellaneous.-Samples of magnesium oxy- 
chloride board,s. submitted bv a firm in  Queensland, 
for use as flooring and walling, were esaniined and 
reported on. A procedure ~ v a s  devised and a qnali- 
tatire analysis carried out on microscopic fragments 
(< 0.005 inch diameter) of foreiyn material isolated 
from stained fibrous plaster. Tempered hardboard 
coated mith cellulose lacquer is being examined for the 
rrsistanre of the silrfare coating to various hoi~sel~oid 
hazards. 



7. Building Boards and Insulating Rlaterials lnvesti- 
gations.-In~estigatioiis of the properties and 
development of building boards and of thermal and 
acoustical insulation have been initiated during the 
year. Before ~,roreedii~g- to the major section of the 
work, name!y that of devclopnlent of improved boards 
and insulation, it is obviouslv necessary to study the 
properties and shortcomings of existills and 
to standardize a series of tests for lal,oratory deter- 
minations of service suitability. 

As the work was not commenced until March, 1946, 
pTogiess has principa,lly been confined to an examina- 
tion of literature and the purchase and/or design of 
necessary equipment. Throughout, the necessity of 
obtaining results at  an early date (even if these are 
only approximate) has bepi1 kept continuallg in mind, 
and equipment improvised in cases where more 
elaborate or imported equipment is desirable. I t  is 
prol~osed to obtain preliminary results with this rapidly 
built equipment, for in  the case of many enquiries 
received, the answer is needed now. 

Consideration of priorities, and of the staff position, 
has led to the decision that, for the present, acoustical 
work will be held some~i-hat in abeyance, thus allowing 
attention to be directed towards the provision of equip- 
ment and the establishment of testing techniques in 
the fields of building boards and thermal insulation. I t  
has been decided that approximately equal attention 
shall be given to these two major divisions. 

(i)  Building Boards.-With the desire for pre- 
fabrication of homes and attempts at  reduction of 
costs by sheathing applied in large panels, a large 
number of typcs of material have been produced in 
sheet form. These are given the generic name of 
building boards. &4s with most b u i l d ~ n ~  materials, the 
use of a particular type is dependent on such factors 
as cost pcr unit area, strength (flexure and impact), 
surface finish, appearance, heat insulation, sound 
absorption and dimensional stability. Consequently, 
laboratory evaluation must attempt to measure, in 
addition to the normal mechallical strength, the sub- 
jective qualities of dimensional stability (and con- 
sequent cracking) and surface finish. 

With these objects in mind, the literature on the 
subject has been consulted in order that initial testing 
shall fall in line with overseas practice. Information 
available shows that sizes of test specimeris are far 
from standardized, and that no snitabie specification 
is available. I n  the initial stages, therefore, work 
(except for comparison) will be directed towards fixing 
the optimum size of test specimens and the correlation 
of results with practical experience. I t  is hoped that 
a set of significant tests, small in number, will be 
erolved so that a rapid evaluation of the possibilities 
of a new material can be made. 

Construction has commenced on apparatus designed 
to perform a nuniber of these tests. A small machine 
capable of loading building board samples in bending 
is nearing completion, and work has started for two 
conditioning cabinets and a modified catlletorileter to be 
used to measure the dimensional cLanges of boards 
with changes of moisture conditions. I n  addition, 
design work has commenced for a small universal 
testing machine. Work was begun on a sub-project, 
the object of which is to determlile whether any suit- 
able substitute for sisal fibres, for use as reinforceniellt 
in fibrous plaster sheets can be found. Scrim hessian 
was one substitute suggested in the orioinal 
enquiry, but i t  has been shown that this material is 
unsuitable. 

( i i )  Thermal Inutllofion.-Little or no information 
can be found of the thermal characteristics of Aus- 
tralian building materials. The Information Service 
has issued R report of the thermal conductivity of 

building materials as obtained from overseas informa- 
tion, but the necessity for such information on local 
products is great. I t  is intended to measure these 
using a guarded hot plate method, drawings of a unit 
having recently beell received from the Division of 
Phj-sics. 
In addition to the thermal .conductivity, the specific 

heat and the infra-red reflectivity of materials i11- 
fluence the teni~erature inside buildings, and i t  is 
intended to develop methods and apparatus for their 
aeasurement. Colisideration has been given to the 
po3sibilit-y of simultaneous measurement of thermal 
conductivity and specific heat of materids and tho 
mathematical treatment of a number of exl~ariiriental 
,conditions has been undertaken. From this, one has 
been chosen and exploratory work is envisaged to 
determine its suitability. 

8. Organic Materials Investigations.-Of tE~e 
investigations recommended by the Building Materials 
Researth Advisory Committee for early attention, two 
have been allocated to the Organic Materials labora- 
tory, namely, a study of the properties of caullcing 
conipounds, and an examination of the relative merits 
of natural and residual bitumens for building purposes. 
Of these, the former is regarded as the more urgent 
and has been selected as the first research project. 
Experimental work has not yet conin~enced, but pro- 
gress has been made with the necessary preliminaries 
to this research. 

( i )  Apparatus and Equipment.-Matters relating 
to the selection and purchase of laboratory apparatus 
have absorbed a considerable portion of the period 
under review. Efforts have been niade to secure from 
local sources as many as possible of the items needed 
to conimcnce experiniental work. Orders for a 
represeiltative selection of standard apparatus were 
placed nithout undue difficulty, and much of this has 
now bccl~ receired. Other items, specifically ovens, a 
thermostatically controlled bath, a vacuum pump, 
analytical weights, and standard volumetric glassware, 
are 11c;t readily available, and the delivery date of this 
apparatus is uncertain. Some specialized equipment 
for the work envisaged is unobtainable and is being 
constructed in the laboratory's worlrshops. I n  this 
connexion the Munitions Supply Laboratories have 
been of assistance and have made available patterns 
and drawings of a bitumen testing penetrometer which 
is required for examination of the consistency of 
mastics. 

( i i )  Research Programme.-A search of the litera- 
ture had indicated that the only previously reported 
investigation into the properties of caulking materials 
is the work of the team attached to the National 
Ullreau of Standards, Wasllington, Ti~lited States of 
America. I t  is apparent that this work, which resulted 
in the adoption of a Federal Specification for caulking 
materials, has introduced in America a wider 
appreciation of the functions and requirements of these 
materials t2ian appears to exist in this country. Caulk- 
ing mate.ria1s have been marketed in Australia for 
some time. However, recent trends towards prefabri- 
cated method.c, of construction, where great reliance is  
placed on the efficacy of the jointing materials used, 
have emphasized the shortcomings of many of the 
locally marketed proprietary brands. I n  the circum- 
stances it has been felt that the research programme 
should in the first instance embrace an examination of 
the quality and performance of cornnlerciaIly available 
materials, since this would be of immediate benefit to 
architects and builders in selecting the best material 
availabie for the particular purpose in hand. A work- 
ing plan has therefore been evolved with the object of 
acquiring these data and incorporating them in an  
Australian Standard Specification and Code of 
Practice. 



With a view to obtaining as wide a range of caulk- 
ing products as ~ ~ o s ~ i b l e ,  over 170  firm$, c o n ~ ~ r i s i n g  all 
known manufacturers of caulking materials, together 
with all marketers and manufacturers of oil, paint, 
bituminous and rubber p rod~~c t s ,  h a l e  been contacted 
by circular l e t t ~ r .  Rcplies to thwe letters have been 
encourasing; 36 products have been ad\-anced as being 
suitaGle for caulking purposes and many offers of co- 
operation in the propostrd re,:earch haye been received. 
,Idvantage has been talren of these offerr by seeking 
interviews with representatives of tllc firms concerned, 
a,s a result of which useful technicai information hab 
been acquired. 

Information on overseas developments i n  caulking 
materials has been obtained, chiefly through the 
Council for  Scientific and Industrial Research liaison 
officers in Lontlihrl and Ra- l~ ing ton .  I t  has bee11 
learned that  the Uuildillg Itesearch Station of the 
British Departinent of Scientific and Industrial Re- 
sea ch recently embarked on a sirrlilar course of study 
wnd details of some of the techniques employed by this 
body have been receivetl. Additional technical 
information has  been acquired by direct corrlmnnica- 
tion with an  English firm specializing in  the manu- 
facture of mastic materials. 

( i i i )  P a i n t  Bcsearch.-Although the Section is not 
directly concerned with research on paints, since full 
facilities for this work are already available a t  the 
Xunitions Snpply Laboratories, a general interest 
bas been taken in this field, and steps have been taken 
to establish a liaison between the Munitions Supply 
Laboratories on the one hand, and various "nser " 
bodies on the other. As a result of this liaison, con- 
fcrences were arranged a t  which Munitions Supply 
1,al)oratoriea and Section representxti~es lnet the Panel 
,)f Llrchitects of the Victorian IIouqing Commission 
and thc - h i s t a n t  Director-General of the Common- 
11-ealth Depar tn~ent  of TVorks and Housing. Iieactions 
were sought a t  these conferences to the following pro- 
110~31~ :-(a) T h r t  the Munitions Supplx Laboratories 
should undertal~e a programme of ~ r o r k  involrirlg 
cxarrlination of the quality and performance of Aus- 
t r a l i a ~ ~  proprietary brands of ready mixed paints. 
(1 , )  That  tlw data  so obtained should be made arai l-  
able to Government and semi-Government users of 
paint to assist these bodies in the selection of satis- 
factorg products i n  their conztructional and main- 
cclnance programmes. (c)  That  the facilities of the 
SInnitions Supply Laboratories should be made avail- 
a l~ le  for the pnrpoqe of checking a t  ally time wliether 
or  not paint: being used on the job confirmed in 
quality to the standards originally approved. 

The utility of thone proposals Tvas commended by 
both the authorities consulted, and the Munitions 
Supply Laboratories hare  now undertaken to obtain and 
test all available brands of ~ a i n t s  i n  colours and types 
of interest to the participating bodies. 

9. Pub1icafions.-During the ycar a paper was given 
on plastics for buildings, and minicographed reports on 
,-and-lime briclrs and thermal c o n r l ~ ~ c . t i r i t ~  of building 
lrlaterials were issued. 

XIX. F L A X  R Z S E A R C H .  

1. General.-Investigations concerned with the pro- 
cessing of linen flax have been actively pursued by the 
Council for some years. From 1937 to 1945, work was 
carried out a t  the Division of Forest Products on pro- 
cessing problems in general but with special emphasis 
on retting. I n  July,  1945, this work was transferred 

, t o  a new Flax  Section; later i t  was agreed that  the 
work of the vegetable fibre section of the Division of 
Plant  Industry, which was interested in flax as well 
as other vegetable fibres, should also he transcerred t o  
the new Section. The scope of the new Section thus 

includes work on any vegetable fibres which may  be of 
intc~1.est ill this couniry, although a t  present rnost of 
the Section's activities are devoted t o  flax. 

Temporary accammodation for the F lax  Research 
Laboratory is bcing provided in tLe former U.A.P. 
machine shop a t  Nighett. This is conveniently 
situated adjacent to the site recently purchased by the 
(:ouncil for Scientific and Industrial Research for the 
permanent laboratory. Already, part  of the flax wbrk 
is being carried on a t  I-Iighett where the experimelltal 
rctting tanks. have teen re-installed and where deseod- 
ing and scutching equipment, kindly loaned by the Flax  
Production Commi:tee, is being set up. The other 
actij ities of tl!c Section will be transferred to  Highett 
as soon as the necessary alterations are made to the 
building and the laboratory fittings installed. 

2. 1irfting.-(i) Water Xetting.--Flax grown in 
Australia presents peculiar difficulties in regard to the 
norn~a! bacterial method of retting in water i n  concrete 
tanhs, in that  the bacterial action appears to cease 
before the straw is sufficiently retted to ensure -the 
desired softness of fibre. Every effort is being made to 
overcome this difiiculty. One possikle solution to the 
problem appeared to be the addition to the retting water 
of various chemicals which would act as bacterial 
nutrients or stimulants. This line of investigation is 
being carefully follo~red, although so f a r  without any 
outs'anding success. The use of aerated rets, wherein 
aerobic bacteria predominate instead of the usual 
anaerobic type, has also been tried but the results hare  
not 1:een encouraging. 

'Che whole question of water retting is now being 
s:uclierl from the fundamental aspect of the bacateria 
ii~rolveil and their characteristics. I t  is anticipated 
that frorn information of this nature more positive 
progress will be possible than has been the case with 
!he empirical methods that  have previously been used. 

Periodic visits are made to the tank-retting mills of 
the Flax  Production Coninlittee to keep in touch with 
the practical side of the work and determine what 
problelns are being encountered. As a result of such 
\ isits, laboratory tests are frequen:ly made to ena!~le 
adrice to be given. F o r  instance, in commercial retting 
tanks, temperature losses over a 24hour  period d :~r ing  
IL-e winter time may amount to as much as 3 or 4 O  F. 
I t  was thought that  this daily drop in temperature may 
have a rvtarding effect on the retting. However, 
laboratory tests ha re  s l ~ o ~ v n  that, provided the average 
temperature is maintained a t  the correct level, tempera- 
ture drops considerably greater than thcsc encountered 
must occur before there is any significant effect on 111~ 
retting. 

Other tank retting investigations have been con- 
cerncd with the possibility of eliminating the pre- 
liminary wash, on the one hand, as a means of con- 
serving water anti with the use of a final wash, on the 
other hand, as a possible means of improving fibre 
quality. I n  neither case are the results so f a r  obtained 
sufficiently definite to enable any  general recommenda- 
tions to be made. 

One aspect of tank retting causing concern in  this 
country, as i n  most other places, is the disposal of the 
effluent. Conside~able attention is  bcing given to 
metbotls of treating the effiuent t o  render i t  less 
objectionable. A t  the same time a careful check is 
being kept of the pollutional effects on  the streams and 
lakes into which the effluent eventually discharges. 

( i i )  Chemical Betting.-Samples of the fibre pro- 
duced last year by chemical retting a t  the Ballarat 
pilot plant were sent to the Linen Industry Research 
Association in Northern Ireland fur spinning tests. 
The resalts of these tests, which took some nine months 
to prepare, have recently come to hand and, although 
promising, indicate that  improvements in the treatment 



are desirable. On account, however, of the impractic- 
alility of waiting for results from overseas, i t  has i~ ren  
decided to defer any further work on chemical re t t~ng  
until suitable experlrilelltal spinning machillcry is nc ~iil- 
able in ilustralia. 

3. Processing Uachinery Inves~igaCzons.-In oo- 
pperatioll with the Flax Production Committee, inves- 
tigations are being niade of the performance of var iou~ 
items of processing machinery with the object 01 im- 
proving their efficiency. I n  addition, new type5 of 
eqnipment and accessories are to be manufactured tind 
tested. 

So far attention has been given mostly to the straw 
butting attachment for the pick-up binder and deseeder. 
The performance of this portion of the machines has 
not been satisfactory in  the past, but modifications 
which have now been evol~ed will, it is expected, over- 
come previous difficulties. The manufacture of a new 
pattern straw humidifier has heen comnlenced at  the 
laboratory workshop. This is for use in conjunction with 
seutching machines during hot, dry weather when the 
low nioisture colltent of the stram normally results in 
heavy fibre losses. 

4. Fibre Evaluation. - ( i )  Chemical. - Detailed 
studies have been made of the relation between the 
chemical composition of flax fibre and ( i )  the duration 
of the rctting :reatment, and (i i)  fibre quality. Both 
single and double retting methods have becn examined, 
and the analyses made have furnished ralualde informa- 
tion on the chemical changes inv~!rcd in the processes. 
h preliminary study has also been made of the 

mineral constituents of flax as related to quality; i t  
is planned to extend this phase of the work during 
the coming year. Other work planned includes the 
*tudy of the structure of fibre cellulose by such methods 
as the determination of carbosyl groups and I-iscosity 
measurem~llts. 

( i i)  I'h9sical 1'esfs.-Microwopic studies of Aus- 
tralian fibre to compare it with high-grade Belgian 
flax l l a ~ ~  s l ~ o ~ ~ n ,  amongst other things, that the dimen- 
sions of the ultimate fibres of Australia fibre are u~ua l ly  
appreciably greater than those of the overseas material. 
Agricnltl~ral ])ractices ant1 the selection of rontlitions 
which produce flax with small uniform fibres would 
appear desirable. Simplified techniques for measuring 
fibres and fibre properties have been dcvelopcd and 
used in this work. 

Another physical property which has been investi- 
gated with the object of throwing light on the perform- 
ance of flax fibre in spinning is its electrical resistance. 
Electrical methods of determining the moistnre con- 
tent of fibre have also been examined. The latter work 
was subsequently extended to testing linseed ; an elcc- 
trical moisture meter developed is now in commer~ial 
production. 

dnoAher line of work has been the development of 
a machine for use in extracting the fibre from small 
saru~ples of 5traw. The straw is cllemically retted 
before treatment on the machine, the whole procedure 
taking onlv a few hours. Total fibre values oh'ained 
are closely reproducible, and i t  is antioipated that the 
technique will be of particular value to flax breedera 
and others interested in very small samples of straw. 

(iii) Agricudturab Field Trials.-The work of ex 
tracting and evaluating the fihre from the flax straw 
grown in agricultural field trials continues to occupy 
a good deal of the Section's time. However, i t  is 
felt that the work is well worth while as the importance 
of detcrrniniltg. the best variety of flax and the best 
growing condit~ons canno: be over-empllasized. 

5. S?srvey of E'actors Affecting Fibre Y ie ld  and 
Q7rnlif?j.-Flax quality is knou-n to he closely related 
to f i h e  strl~cture and is largely inherent in the straw. 
To determine the factors responsible for the quality 
of the fibre in the straw, a survey is being made of 

agricultural conditions relating to ten flax crops in each 
of six different districts in Victoria. Consideration 
is being given to the previous history of the field, 
preparation for sowing, time of sowing, weather con- 
ditions during the growing period, percentage germina- 
tion, maturity at  harvest, and treatment of the crop 
after harvesting. Special attention is being paid to the 
soil type and the elfect of manurial treatment on the 
uptake of nutrients by the flax, as it seem probable 
illat those factors influence the fibre structure and 
consequently the quality. 

6. li'lnx Seed Irz1~es1inntions.-Microsco~ic examina- 
tion of flax seed has sh&vn that a consideiable amount 
of mechailical damage in the for111 of cracks in the 
seed coal is occurring during the cleaning processes. 
It is thought that this damage may c~ntr ik~ute  to thc 
rn11cl.i lower percentage germination obtained in the 
field as compared ~ v i t h  :he results of laboratory tests. 
.Is good germination is important to both grower and 
processor, an exawlillation is being made of sanip!es of 
all beed con~ignmcnts for this type of injury prior to 
sor\-iilg. At the same time invcs5gations are being 
made to determine where the damage occurs and if 
possible to eliminate the rause of the trouble. 

7. ~ll iscellr~nco~~s 1~'ibres.-During the year investiga- 
tions harc been made on behalf of :he New South Wales 
Departnient of ilgriculture in connexion with the pro- 
t3c;sing and fihre craluation of sa~uples of Sunn hemp 
and I)cccan hemp. I n  addition, infornlation has beeu 
nt~pl~licd :rs requested by various Government and other 
bodies in regard to jute, coir, ramie, sisal, and ox fibre. 

XX. OTHER INVESTIGATIONS. 
1. Dairy Research.-(i) Genrm1.-During the year 

the u-orli of this Section has been directed illcreasingly 
t o ~ ~ a r d s  normal problems in dairy manufacture and 
away from the special problems which arose during the 
war. The unusual techniques and mannfacturing pro- 
eed~ires developrd in the war-time projects have pro- 
vided a new outlook on some problems. ,4s an ins-ancc, 
t1:c txlcing apart of butter and the detailed study of 
changes in the fa t  constituent, originating in the war- 
time need for production of dry butter-fat, has led to 
new work giving further insight into some of the 
cliarsgca which occur in butter during cold storage. 
l'ractical problems arising in the industry hare been 
investigated, and more fundamental studies have been 
pursued whenever possible. Considerable time has been 
d~vo'ed to the solution of difficulties and the develop- 
mcnt of impro~ed procedures in butter and cheese 
nlaaufacture. IIo~vever, the stage of development of 
the dairy industry in Australia is such that over tho 
next decade a major concern of the industry must be 
the hrtter use of all the milk constituents. The 
utilization, concentration, and drying of whole-milk, 
skim milk, and whey are therefore being given increas- 
ing atLention. 

(ii) T h e  Jfanufacture of Butter without Washing.-- 
When but'er is made without mashing thc buttrrrnilk 
from the outside of the butter granules, the content of 
milk solids-not-fat is raised appreciably and fa-tory 
over-rnn is increased to the benefit of the man1lfact1irer*. 
Large quantltier of filtered, purified, and chilled wash 
water are no longer necessary, and this cheapens thr 
cost of and simplifies factory operations. 
Attracted by these advantages a number of hutter fac- 
tories have been omitting the washing of the granules 
in butter tnanufacture. I n  accepted buttermaking pro- 
cedure, washing is considered necessary to prevent 
bacterial deterioration, but such experimental evidence 
as ic available to support this conception was obtained 
when butter manufacture was a very different process. 
A large-wale experiment, was therefore arranged in ro- 
oneration with the Commonwealth Department of Com- 
merce and Agriculture and the Victorian Department 



of Agriculture to determine the extent to which the 
curd content is increased by not washing, and the effect 
this practice has on the quality of the resultant but:er. 
F i r e  buttrr  factories participated in tlie investigation 
which extended for three months during the export 
season. The results showed that by not washing, the 
solids-not-fat content of the butter was increased from 
an  average of 1.10 to  1.52 per cent. The  quality of 
the hut'er a t  the first grading showed practically no 
difference in the two methods of manufacture. ,%fter 
three months storage, however, the unwashed butters 
graded lower, losing on an  average 1.71 points against 
1.23 poin's for the washed butters. Thiq difference in  
keeping quality was not correlated with differences in 
curd content, with initial quality of the butter. nor with 
any measured difference in the bac'eriological condition 
of the butter. At  some factories there was very little 
difference in keeping quality between the two types of 
butler; a t  other factories the inferiority of the un- 
washed butter in this respect was marked. Under some 
conditions washing may safely be omitted, but under 
other conditions :his is dangerous. Definition of thesf: 
conditions will be the objective in further work. 

( i i i )  TVecd Taint in Bulier.-In scme parts of Aus- 
tralia, particularly northern New South Wales and 
Queensland, weeds in the pasture a t  pertain periods of 
the year are the source of objectionable flarours i n  the 
butter. Unlike feed flavours derived from grass or 
clover, some of these weed fl,rrours are intensified by 
normal butter manufactur.ng procesces. Weed-tainted 
butter has caused so much concern to  the industry that  
il~veztigations are be'nq undertaken in  Qi~eenjland, 
and the necessary preliminarv preparations have been 
made. The Qneenslantl i\gricult,rral High School and 
College and Qucensland Butter Eoard are co-operating 
in this work. 

(iv) Conpentmted Aardened Butter. - Fundamen- 
tal, manufacturing and control problems in  connexion 
nrith conpentratd hardened butter have been given 
attention during the year. The  use of such edible anti- 
oxidants as sop-bean lecithin, and finely ground su- 
croce or icing-sugar has been studied, but in general 
oxidative chance is now of less importance in  the 
product than the rninor chemical changes involved in  
sllch alterations as the loss of brightness of flavour. 
F laronr  examination c.f various experimental samples, 
incubat'on tv t s ,  studies of varioudy treated salts, 
and other minor investigaticns were carried out. 
Assistance was given in  the establishment of suitable 
analytical control. 

(v) The Bffect of Rotlimn Chloride on the ;H of 
Mi'k and Butter  Serum.-The $1 of butter serum 
is, apart  from heavy metal content, the major factor 
i n  controlling the keeping quality of salted butter i n  
cold-storage. While the additirn of sodillm ch!oride 
to milk always lowers the DII, the relationships ob- 
served by various ~i-orkers betneen the $3 of cream 
and the p H  of the serum of salted butter made from 
i t  are most irregular. Experiments showed that  the 
$1 of solutions of salts cnntaininq some of the ions 
p r e ~ e n t  in milk serum mas depressed on adding sod:um 
chloride, apparently becauce of specific ionic associa- 
tion. When a prcc'pitated a'kaline phase mas present 
as in neutralized cream, this p I I  change mas reduced 
or reversed, possibly by increased :olubility of the 

calcium phospliate in sodium chloride solu- 
tiom. These facts made i t  clear that  rar 'at ion in many 
of the treatments to nhich cream is  subiected before 

during manufacture into butter will affect the 
change in p H  when sodium chloride is added, and 
hence the relationship between the of the cream 

.and the pII of the salted butter churned from it. The  
results inc'dentally make it clear that  the only satis- 
factory method of controlling this important quan- 
t i ty in practice is the direct one of p H  measurement 

on the butter serum. This  work has been described 
in a paper submitted to the Jozirnal of Dairy Reseurch. 

( r i )  7'1ze Oxidation of Butterfat.--The fact that  
the oxidation of the fa t  of cold-stored butter is acce- 
lerated by high salt concentration combined with high 
acidity, in practi'ce excludes the high-acid h'ghiy 
flavoured butter from the types which Australia can 
sat'sfactorily export, and to  that  extent restricts the 
capacity of the industry to  supply butter suited to 
particular markets. 'I-he effect of sodium chloride and 
acidity in accelerating oxidation is not dealt with in  
tlie literature on fat-oxidation. Follo\ving the studies 
cn thr  clfrect of magnes'um cl~loride on the oxidation of 
fat, reported last year, investigation was undertaken 
of the mechanism by which acid and sodium chloride 
accelerate oxidation. 

Ini t ial  tests showed that  i t  was possible to use for 
this purpose the techn'que of adding a percentage of 
higll-n~e'ting-point f a t  to butter, so that an  added solid 
or liquid rema'ned dispersed a t  40' C., and ill- 
cubatin: 5-14 days a t  that  temperature. When buttzr 
itself TTas treated in this way i t  was poss'ble to repro- 
duce in a week the effect of salt and acid shown ollly 
after long reriods in  cold storage. There was, hob-- 
cirer, in spite of pastcurizat:on, constant danger of 
inter-fereuce n i t h  the chemical act'on by the growth cef 
r~irro-organisms. I t  was soon found that  butterfat 
with a dispersed eniulsion containing only the in- 
orgnn'c constit:lents of butter serum was equally sub- 
ject to oxidation by ac'd and sodium chloride. This 
kenderetl simpler the further study of the problem, and 
also made it clear that  no other butter constituent, 
such as the phocphatide, was necessary as a n  inter- 
mediary in the reaction. 

A t  the p H  of acid butter, about 5.0, commercial salt 
accelerated t!le oxidation of fa t  somen-hat more than 
sodium chlor de freed from traces of heavy metnls by 
extraction with dithizcne, but the major part  of the 
action was due to sodium chloride itself. Study of the 
oxidant activity of sodium chloride and of several other 
sodium and notacsinm salts a t  rar:ous p H  Ieve!s shox~ed 
that the oxidation was a function of the roncentrations 
of chloride and hydroeen ions. Investigation was 
then made of the possibil;ty that  traces of chlorine, 
known to accelerate some other osidat'ons of the rhain- 
reacticn tpre.  might be former1 by inter-action of some 
of the initially formed f a t  lipdroprroxide with the 
hydrogen and chloride ions. Demonctration of this 
react'on was difficult becai~se of the rapid further reac- 
tion of cl~lorine with the f n t ,  but it proved possible t~ 
detect chlorine with o-tolidrne nhen  oxidized fa t  ~ v a s  
mixed with acid sod'um chloride solution. Oxidized 
f a t  immediately released chlorine from conrentrated 
magnesinm chloride solutions without the addition of 
arid. The  strong catalytic action of chlorine on the 
oxidation of f a t  mas shown by hold:nq butterfat over a 
layer of diliite ch'orine water a t  40' C. The mecl~aiiism 
supeested bv these recults for the oxidation of f a t  by 
acidic solutions of sodium chlor'de  ill also esplain 
the previously obserrrd activity of mag~lcsium cllloride 
In dry calt in butterfat. This work has been prepared 
for publicat'on. 

( r i i )  T h s  IZole of Phosphatides in the Deferiorafion 
of Dairy Products.-Slnce about 1930, many orerseas 
a~orkers  have presented evidence that  i t  is oxidat'on 
of the phosphatide, not the butterfat, which is respon- 
sible for incipient oxidized flavours in  milk, ice- 
cream, and other dairy productj. Theoretically, there 
is reason to expect that  this rnight be so. On the other 
hand, much of the cvidcnce presented can be inter- 
preted in other ways, and some practical evidence, such 
as the qood keeping-quality of dried buttermilk, which 
is rich in phosphatide, does not support the theory. 
The  difference in physical distribution of the f a t  and 
the pllosphatrde in  dairy products makes this matter 



of considerable importance i n  the understanding, and 
hence in  thc control, of osidative deterloratio11 i n  dairy 
products. Tlie literature on pliosphatides in  dairy 
products lias been e s t e n s ~ v e l ~  reviewcd, and a plan of 
research prepared. As a first stop in  this work i t  was 
r,ecessary to hare  a satisfactory technique for the 
estimation of small amounts of phospliatide; a promis- 
ing method has been developed. 

( v i i ~ )  ?'he lieepiny Quallty of JTrltole hfilk 1'owder.- 
Satisfactory keeping quality of whole milk powder can 
only be obtained by removing air  from the tin after 
packing and replacing i t  with an  inert gas such as 
nitrogen. To control this process of gas-packing in the 
factory, i t  is necessary to be able to analyse the final 
head-space gas in the tin for ovygen coiltent. Conven- 
t1onal sampling and gas analysis methods are not well 
suited to factory use, and special apparatus for the 
purpose has tl~erefore been devised. Metal construction 
has beon used illstcad of glass, as f a r  as possible, and 
simplicity of sampling procedure and rapidity of 
determination were aimed at. The apparatus finally 
produced has proved highly satisfactory in  laboratory 
tests and in commercial use. ,2 description of the 
apparatus is being published. 

Copper is a very strong catalyst for oxidative 
deterioration in  dried whole milk. I n  practice i t  is 
only i n  factorieq where copper contamination has been 
reduced to tlle minimum that powder of satisfactory 
keeping quality can be produced. Normal methods 
for the estimation of copper in  milk powder require 
preliminary wet or dry ashing of the sample. The 
former is a difficult procedure and the latter is time- 
consuming and involres risk of contamination. For  
factory-laboratory use a method avoiding these pro- 
redures ~ ~ o n l d  be very suitable. Investigation has been 
made of the possibility of extracting the copper from 
the milk powder with acid solutions. I t  is necessary 
to have a solution active enough to  free the copper 
from copper-protein complexes, but one lrhich will not 
dissolve proteins which interfere with subsequent 
staqes of the determination. Some success has been 
achjeved along these lines, but i t  has not yet been found 
possible to devise a method g i v i n ~  complete extraction. 

(ix) Compressed Sugar and Full-rrenm ilfilk Pow- 
der.-The previously reported experimental shipment 
of conipressed whole milk powder coiitainiiig 20 per 
cent. added cane-cugar proved successful, and trials 
of this procedure have bee11 continued by tlie confec- 
tionery manufacturers concerned. General advice and 
assistance has bcen giro11 in this worls. 

(x) The lit iTizntion, of Skirn illil!r Solids.-During 
the year, largely through the Australian Society of 
Dairy Technology, the attention of the industry has 
been directed towards the enormous ~vaste of valuable 
human food which is inrolred in  the feedinq of skim 
milk to pigs. Only about 1.5 per cent. of the high 
quality protein and none of the valuable calciuln of 
the milk are returned as pork. One obvious x a y  of 
makinq better use of skim milk is to dry it and add 
tl)e skim niilk powder to bread, as is commonlr done i n  
some other countries, notably the United States. The 
cl~ararteristics of Auctralian flours make this more 
difficnlt under local conditions. The problems in- 
volx-ed are being studied with the co-operation of the 
William Andiss Food Trades School where baking 
trials are being conducted. Pefcre bein? dried, skim 
milk must he specially heated if i t  is to be succescfully 
incorporated in bread. Durin? pre-heating there is an  
incvease in the sulphytlrvl proups, and this is su~posed 
to be closely correlated with the baking quality of 
the resultant'skim niilk powder. A method for estimat- 
in$ these s~llphvdryi groups has been si~ccessfull-c ap- 
plied. Arrangements have been made with milk-drying 
factories for the manufacture of a number of samples 
of specially pre-heated spray and roller dried powders. 

The effect of the incorporation of thwe in  flour on the 
quality of bread made from it using normal and modi- 
fied bread-making procedures will be studied. 

(xi)  l 'he Yliojilrtz-wrupykg of Cheese.-The matur- 
ing of cheese in  ~liofi lm, so avoiding rind formation, 
and its y:ese~itatiorl to the ccnsunlcr 111 small packages 
 rapped in pliofilm, has been tested with succeas in the 
I*iiited States. In  this way i t  should be possible to 
cornbine some of the advalltagei of processed cheese 
with t l ~ e  stronger flavour of matured natural cheddar. 
As tlie wpply of pliofilm available waa limited, the 
Section undertook the testing under Australian condi- 
tions of the process as developed in the United States. 
Complete inhibition of mould growth was not achieved 
in any of the experiments. Tlie procedure, at  any rate 
in its present stage of development, does not seem xvell 
suited to existing Australian methods and facilities 
for handling cheese in wholesale and retail trade. Time 
~ 1 - p ~  availahlc for little tle\elcpmental work on the pro- 
cc.ss, v~hich must still be regarded as of ralue. 
Expcxriments have a1.o been conducted with pliowax 
for the waxing of cheese. 

(xii) Cheese Mites.-Early in the year under review 
a large consipnmemt of chccsc was prohibited from ex- 
port bccause of heavy infestation ~vitl: cheese unites, and 
awi~tance  was &\?en to the Department of Commerce 
in  this problem. This directed attention to the question 
of clicesc-mite control generally and the efficiency of 
known procedures in  combatirig this problem in  the 
cheese industry. With a n  officer of tho Division of 
F:conorilic E17tomology, a number of cheese fnctories, 
stores, and cool-storf.s were visited and enquiries made 
into the tro~tble cauced by cheese-mites, 'the dppree of 
i~lfcstation normally experienced, and mc!hods of 
control employed. I n  all places visited, the control of 
rnites i~ only achieved by thorol~gh and constant atten- 
tion to the clcanlineqs of chee~e  rooms and stores and 
ihc r e ~ ~ i l a r  scraping of shelves and the turning and 
wiping of chee~es. The provision of some simple method 
of control would chcapen and simpl'fy the handling 
and storsge of cheese gwcrally. Where infestation has 
occnrrcd and large qiiantities of cheece are involved, 
flle oilly remecly uppcxrs to be fumigation. The niost 
tuitable funrigant for this purpose and the conditions 
of its application are subjects on ~vliich there is little 
unanimity, and further research appc,ars to be des:r- 
able. Action in this direction has been left to the Divi- 
qion cf Economic Entomolcgy. 

(xiii) Concentration of Tirhcy.-Although there are 
reliable formulae for the calculation of the total-solids 
coni 11t of concentrated ahole milk and skim milk from 
specific gravity data, no such formula is available for 
condensed wlicy. A study was undertaken to  deter- 
mine the relationshij) between hydrometer-measured 
specific gravity and total solids in  wh y over the range 
from 6 to 30 per cent. total solid.., for the convenient 
use of factories condensing and drying whey. Some 
obeerrations were alco made on factors causing the 
Lroc--ninq of whey during (hying. 

(xiu)  Plib7i,cnticns,-Papcrs published by this 
Section during the period covcred by the Report 
\\ ere :- 

Lawrence, A. J. (1946).-The relation between 
specific gravitv and total solids of ivhey. Aust. 
J. Dniry l ' rrhn.  I :  48-9. 

Lofrus I-Ll!.;, G. (1946).-Some theoretical aspects 
of the "now way" butter process. Ihid. 1: 
4 3-7. 

Loftus Rills, G., and Conochie, J. (1945).--The 
oxidant eflert of commercial salt in fats  and 

. oils. ,J. Coun. Sci. Ind. Res. (dust  .) 18 : 355-65. 
Coftns TTills, G., and Conochie, J. (1945).-Mea- 

surcmeni of the gas content of concentrated 
butter and other f a t  products. Ibid. 18: 
366-72. 



Thiel, C. C. (1945).-Studieu on compressed whole 
milk powder. Ibid. 18 :391-406. 

Thiel, C. C., and Pont, E. G. (1945).-The keeping 
quality of Australian milk powders. Ibid. 18:  
373-90 

Wilep, W. J., and Coombs, G. TV. (19461.-The 
manufacture of dry butterfat and of "Butter 
Concentrated Hardened ". Ibid. 19 : 140-6. 

2. Radio Research Board.--During the year the 
Radio Research Board continued its programme of in- 
vestigations into the propagation of radio waves via the 
ionosphere. This programme has been carried out under 
the general direction of the Australian Radio Propaga- 
tion Committee which was set up as a Committee of the 
Radio Research Board in November, 1942. This Com- 
niiftec has a membership representative of all the Fight- 
ing and Civil Services and all the Governnlent research 
organizations carrying out work on radio propagation 
and allied phenomena. 

The progranlme includes the installation and opera- 
tion of ionosphrric recording stations and the use of the 
information so obtained in the preparation of radio pro- 
pagation data for use in connexion with the problems of 
high-frequency radio commnnication. These data are 
publisl~cd monthly as Radio I'ropag:ition Bulletins, 
which are now available to the public. 

The resiilts of the programme of investigation and 
the appliiaation of thc results have proved increasingly 
anluab!e to the Services and to civil radio communi- 
cation organizations. More important still are the 
new .vdiscoveriei: that hare  bee:^ ma&. regarding the 
nature of the ionosphercl and the new lines of research 
th:it harp been opimed up by the dm-elopmental p ~ o -  
grsmnle now that it !I:I~ been tE~o~*onghly organized on 
a co-operative wor~ld-wide basis. 

The Ei>a~.tl's work 11:1s been carried out principally in 
tile Electrical Engineering Departmrnt of the Uni- 
versity of Sydney as in prerious years. .\ second 
group has been working in  the Physics Department of 
the TTnirersity of Queenplnnd for thr past two years, 
and the Common~vcalth Solar Observatory at  Canberra 
has continued its long association with the Boarti's 
research programme. 

3. lCfineragmphic Investigations.-Sixteen investi- 
gations hare bren carried out into the mineral associa- 
tion of rocks, ores, anti mill products submitted by min- 
ing companies and institutions. Each investigation 
was complcte in itself and mas directed to some specific 
problem r ~ l a t i n g  to the use or recovery of the valuable 
n~i~lerals.  

'r1i.0 of these investipations concerned the nature of 
thc tin losses in mill products from the Aberfovle tin 
mine. hfoqt of the tin in the dbcrfoyle lodr occurs as 
ca,qsiteritc., but a small a m o ~ ~ n t  of stannite is as~ociated 
n-ith the accompanying sulphidcs. Tlle tin 1os.e~ in the 
discarded floated sulphides are chiefly due to this 
$tannite. The tin losqcs in the discarded tailings from 
the coarse jigs are larpely due to small particles of 
cassitrrite rmbeddcd in chalcopyrite and other sul- 
pll idc~ and only in small drgree to intergrown stsnnite. 

Copper ore from the Lady Inez mine, Glassford 
('iaeek, Quectnsland, was fo~lild to contain an i~nupual 
us~ocintion of silver, lead, and bismuth telluridm and 
free gold. Small composite  articles occur in chalcopy- 
rite, colltnining heesite and gold in a~sociation ~ilith 
(sither altaite or tetradymite and acco~xnt for the silver 
and part of the gold in the ore. Par t  of the gold also 
occurs in nlassive magnetite which has been invaded by 
the chalcopyrite. 

The ~.saminatioii of electrostatic test products from 
:I tantalitr concentrate from Greenbushes, Western 
Anstrnlia, revealed not only that coarce inclusions of 
tantalite occur in crystals of cassiterite but the interest- 
ing fact that crystals of cassiterite are sometimes 

with minute, 61s-solution bodies of tantalite. 

The investigation of SouJh Australian talc deposits 
has been continued. High-quality talc has been des- 
cribed from an occurrrnc2c near Mt. Fitton, Northern 
Flinders Range, associated with schistose dolomite. 
Talc clesposits at  Tumby Bay and their associated 
ja~~~croi t l . ;  0(~c11r in a zone of shearing along the margin 
of a broad bed of dolomite. The magnesia in this talc 
was probably derived from the dolomite, and the deve- 
lopment of the. 'talc and its nssociatcd jaLperoids was 
associated with the introduction of siliceous solutions, 
related in origin to the adjacent pegmati~tic dykes. 
Stutiy of the talc deposits at Kenton Valley has dis- 
closed that the biotite of the biotite schists has reacted 
with incoming p~gmatit ic solution3 to form talc. 
Albite is formed at the same time but has largely 
rnigrated to the margins of unreplaced schist, produc- 
ing large bodies of pure talc contaminated only by a 
littlc disseminated albite and rutile. 

The investigations have been facilitated by contribu- 
tions from a number of mining companies through the 
Xilstralarian Institute of Mining and nletallurg-~.. 
The University of Melboul-nc has also assisted by 
granting laboratory accomniodation in the Geology 
Scllool. 

1. Ore-Ilressing Investigations. - These investiga- 
tions in which the Kalgoorlie School of Mines, the 
South Ailstrnlian School of Mines and Industries, and 
thr lletallurg,v School of the University of Mrlbourne 
arc co-opcrating were continued throughout the year. 
.It Ralgoorlie, thr main projects related to gold 
depo,;t.;; ore from Xnllagine, Bldlfillch, Greenbu~hes, 
Broadarrow, Elria,  and Linden were examined. I n  
addilion, the magnetic separation of cassiterite-tantali? 
roncrntra~c from Gr~enbilshes was studied. An investl- 
gation nar also made into a method of assay fluxing 
uf a n  auriferous cassiterite concentrate. 

111 Adelaide, most attention has been devoted to in- 
dustrial minerals. A graphite ore from Watsonville, 
Queensland,  as examincd at the request of the 
Mineral Resources Survey to tietrrinine whether a high 
grade rdoncentrate could be prepared from it. Much 
attention was also given to the beneficiation of Gumer- 
arha talc. At the request of the South Australian 
Departn~ent of Mines, an extclnsive programme of test- 
ing of this product has been pursued with a view to 
developing a nletliod of prodi~cing high grade talc con- 
centrates from local deposits. Some attention has also 
Fccn gi:-cn to various p~oblelns relating to the utiliza- 
tion of Leigh Creek coal. 

I n  Melbourne, work for the year has mainly been 
confined to base metals and to the ilmenite zircon 
rutilc s:rncls from Qncensland beaches. Tlle concentra- 
tion of *this material by gravity and electrostatic 
methods has been studied in come detail. I n  addition, 
some nttention ha.: 1)een give11 to the treatment of auri- 
feroiw concentrates from Woods Point ((Victoria) and 
to the extraction of gold from conct.ntrates of the Lake 
(:eol.gcx Mine, New South Wales. 

5. iJfnfhemafical Statistics.-(i) General.-As was 
the case at the time of submitting t h ~  1944-45 report, 
ability to meet the in~reasing demand5 made upon the 
Section is limited by the scant supply of personnel 
appropriately trained for inclusion on its staff. The 
situation has been eased in part by the addition of 
three appointees, but the future outlook is far  from 
satisfactory, if the many requests for assistance from 
the rarious Section. of +the Council and from outside 
bodies are to be met. 

I n  an attempt to sponsor interest in the subject and 
provide possible staff milthin the immediate future, a 
number of studentships in mathematical statistics were 
created by the Oouncil during the year, and trainees 
are now undergoing advanced courses in the theory and 
application of the subject. Some improvement in the 



supply of graduates is also expected from the courses 
provided by arrangement with the University of 
Adelaide. 

Extraneous appeals for assistance, although mainly 
rcc*eivetl from the Universities, Commonwealth and 
S t ~ t e  clepartlnents, and research establishments have 
iricl~lded also commercial and individual pursuits. 
Contact with the Council's many Divisions has con- 
tiailed throughout the yea],. Assistance of an advisory 
nature hat been prooided, in  addition to the designing 
of rxperiinents and analysis of the subsequent results. 
Greater dcltail in this regard is given below. 

( i i )  Di~qision of 'Aero7~autics.-Assistance has been 
proridcd in the analyqe.; of an experiment designed to 
test the effect of varying diameter ant1 depth of notch, 
on Izod results for steel bars; and of a factorial experi- 
ment concerned with the effect of sheet thicknesses, 
w~!d spacing, and number of welds per specimen on 
strength of spot welds. 

(iii) Diz:ision of Animal Health and Production.- 
The Section continued with the analpis  of data 
obtained from the nutrition exneriment conducted at  
Aclclaide, interest centering mainly on fitting curves 
to follicle populations and body dimensions to deter- 
mine their temporal trend. Other work for the Wool 
Biology Section included the completion of the analy- 
sis of data from the progeny-testing trials at 
" Noondoo ", Queensland, further studies on fleece 
cnmpling, and routine conlputations associated with 
tlle long-term experiment in progress at the McMaster 
Lalr~orato~y for studying the response of two breeds of 
sheep to various levels of nutrition. 

Parasitology has continued to be a major interest. 
Probit analyses have been conducted on dosage- 
mortality data obtained from experiments in which 
phenothiaziiie hay been need a3 an anthelmintic, and 
the analysis of data from the Canberra rotational 
grazing trials has been completed. The effects of 
astringents in producing the oesophageal reflex have 
been studied, and numerous routine alialyses of field 
trials have been made. Conqiderable time has been 
devoted to the ~ l a n n i n g  of a large-scale trial at  Armi- 
dale on the effect of different rates of ~tocking and 
rotational grazing on parasitism and grazing. 

B further year's data in  the classing trial at  Cilruth 
Plaisls hnve been analysed, studies of value per head 
in the original classing qroups again beinrs made. 

,It the I\lc;?faster Field Station, apart from a num- 
her of minor analg~eq. assistance has been given in an 
cxpcrimcnt designed to provide the nlost reliable 
measurem~nts as an indication of sheep size. I n  addi- 
tion, a discriminant function analysis is in progress 
on the use of skin fold scores. 

(iv) Bi~%ision of Rioch~mistry and General Nutri- 
tion,.-Work for this Division has included the analysis 
of data of trace element deficiencies affecting sheep, 
the concentration of vitamin -4 in  the blood of sheep, 
the interpretation of interactions, the determination 
of confidence limits for energy relationships, and the 
rc,;;ponse of Mntooroo ewes at Rohe to varying doseq 
of copper supplements. 

(v)  Di~~is ion  of Economic Entomoloq?y.-The prin- 
cipal 15-ork this year has again consisted of the design- 
inq and analysis of dusting and spraying trials against 
a variety of fruit and vegetable pest.. . Other experi- 
mcnts receiving statistical treatment have included the 
variation in morphological ratios for grasshoplners with 
different histories of aggreaation, and the influence of 
location on relative frequency of occurrence of strains 
within grasshopper spccies. I n  addition, an hypothesis 
to account for the excess over random variation in 
Feet-Gradv uniformity data was examined. 

(vi) Di13ision of Food Preservation nnd Transport. 
--Assistance was given in the planning of various 
dehydration experiments, by the provision of factorial 

designs to test the effect on different vegetables of 
lype of blanching, drying temperature, moisture con- 
tent, and gas-packing. 

(vii) Division of Forest Products.-Co-operation 
with this Division has been consistent and varied 
tl~roughont the year. For the Chenzi~try Section 
studies have been of the effects of acids and dissolved 
salts on the properties of paper sheeting, anti various 
aspects of pulp beating and sheet testing have been 
examined with a view to more complete standardiza- 
tion of these operations. The relationship between 
ecli~ilibriu~n nioi~ture content, temperature, and rela- 
tive humidity has been investigated for the Timber 
Seasoning Section; and the influence of temperature 
ant1 moi~tiirc cn the mechanical of ~vood, t?!c 
freqnency distribution of properties of various species, 
and the reflectance of paints have been studied for the 
Section of Tinsher Physics. 

The work for Timber Mechanics included the 
analpis  of experiments on box types, plywood flooring, 
masonite and canel'te building boardr. Correlations 
were obtained between strength properties of experi- 
mental floors, and the nlechanical properties of speci- 
Ir?ens cut from them. Diffusion studies were carried 
out for the Prec~rvation Section. and the validity of 
Ficb's law of diRusion of salt solutions, when app l i~d  
to timber, was tested. Decigns were provided for 
various experiments on L?ictus atttlck, decay, and 
preservation methods. The Section of Veneering and 
Gluing a-as assisted in the analysis of experiments on 
the strength of glued joints and the determination of 
correlations between denqity and moisture content of 
wood. Four Qneensland sawmills were studicd inten- 
sively with regard to efficiency, prodnction rate, costs, 
and lap-out for the Timber Utilizatioll Section. Work 
for the Flax Section coniprised thc design and analysis 
cf ficld trials, the effects of varioils factors in retting, 
and a study of fibre measurements and chemical com- 
position in relation to grade of flax fibre. 

(viii) Division of Plant Industry.-Assistance was 
given in the designing of several long-term grazing 
trial. for the Agrostology Section, as n ~ l l  as niimeroi~q 
small-scale trials on the establishment and maintenance 
of improved and ley pastures, and the evaluation of 
pasturr species iinder grazing. Designs and analyses 
of numerous varietal trials and data on the effects of 
preen manures, frequency of cutting, and fertilizers 
m r e  and~rtaken for the Plant Introduction Section. 
Blany trials with vegetable and dn15 crops were 
iirqigned and analysed for variety compsrison,q in yield 
resistance to disrwse, and in ascorbic acid or drug 
content. I n  addition, trials on the effects of cultural 
practices, spacing, fertilizers, and frequency of water- 
ing for vegetable and fruit crops were considered in  
plan and again as final data. Several trials involving 
the uce of fungicides or weed-killers mere analvsed, as 
mere a1~o pot clllture trials. Additional TT-ork of an 
advisory nature included the derivation of a trans- 
formation for the analysis of variance for pasture yield 
data. 

(ix) Division of Soils.-Further assistance has been 
provided in the analysis of clnta concerning rainfall 
(Jistribution at  Dookie Agricul t~~ral  Collegc, while the 
length of effective rainfall period a1 t h r e ~  centres in 
Tan-mania has been similarly treated. 

(x) Genern1.-During the past few yea?s increasing 
demands have been made upon the Section's services 
by external organizations and private indirridnals, and 
the position has now been reached whew thi? work 
conqtitute.: a major part of the Section's activities. 
The bodies mainly concerned are listed below. together 
with screral Divisions and Sections GE the Conncil not 
mentioned in the more detailed statement2 given 
r$al.lier in this report :-Col~rlcil for  Scientific and Ia- 
diistrial Research Divisions of Fisheries, I~idudtrial 



Chemistry, Radiophysics; and Irrigation Research 
Statiom at GriEth and hferbein. Conzmonu~euIth De- 
partment of IIeulth-Institute of Anatomy and Corn- 
monwealth Serum Laboratories. New South IITclles- 
Soil Con5ervation Service anrl Forestry Commission. 
Q~cccnsland-Forest Service. Victoria-Departmellt 
of Agriculture, Forestry Commission, Australian News- 
print Mills, and Directorate of Exp1osive.s Supply. 
Bouth Australia-Departnlent of Nines, Department 
of Lands, Dejlartment of Engineering and Water 
Supply, University of Adelaide, and Waite Agricul- 
tural Research Institute. 

6. Rubber (Guayule) Investigations.-At the Waite 
Institute under the direction of the Council, the in- 
vestigation of growth development and rubber accu- 
mulation of Purthenium argcntatum (guayule) has 
proceeded systematically. Samples have been collectc~d 
at prog:essire intervals of from three to six months 
under widely divergent conditions, the plants in some 
cases growing under entirely natural con:litions and 
in others under a system of controlled periodic irriga- 
tion. At a recent date plots established rvith plants 
from an American strain of seed and hitherto not 
sampled have been brought into the investigation as a 
comparison with plots laid down a t  an earlier date 
using- Australian-grown seed of early origin. 

The results so far are extremely interesting in show- 
ing variations in  behaviour of the plant under varying 
conditions of soil and climate with and without irriga- 
tion. Size of plant, proportion of rubber in the dry 
matter, and total rubber accumulation are all affected. 
I n  general in each particular area both the proportion 
of rubber in the plant and the yield increase nrith 
time. Larger plants frequently have a lower rubber 
percentage than smaller plants but the total yie!d is 
higher. I t  ~vould appear, however, that the highest 
yields of rubber per acre are given by plants of 
moderate size produced under proper treatment and 
containing intermediate proportions of nibber in the 
dry matter. On one such area three years after seed 
sowing an average yield of 400-500 lb. per acre has 
been obtained. 

This work has been in  progress for three years and 
is proceedinq as part of a long term programme over 
a period of five years depending on results sho~vn. As 
an extencion of the investigation, samples of guagule 
grown at Canberra and also in Q~ieensland by the Plant 
Introdnrtion Section of Diviqion of Plant Industry are 
also being analysed. The main examination in the 
past has been with material grown in South Bmtralia. 

7. Ocnologiccil Res~arch.-In June, 1934, the Wine 
Overseas Marketing Board requested the University of 
Adelaide to arrange for inr~estigations to he carried ont 
concerning the nature, came, and control of a tvpe of 
spoilage nhich had been noticed in many Australian 
fortified mines. The Board agreed to meet the cost of 
the nececsary investigations, ant1 a graduate in Agri- 
cultural Science was appointed to carry out the work, 
which commenced in the Department of Pathology of 
the TJniver4ty in November, 1934. The invc~tigations 
were transferred to the Waite Institute in February, 
1935. 

I n  1937, the functions of the Wine Overseas Market- 
ing Board were talren over by a newly eonqtituted body, 
the Australian Wine Board, which continued to finance 
the investigations. During 1938, there was formed, on 
the suggestion of the Federal Viticultural Council, a 
Committee on Oenological Research, consisting of 
reprcgentatives of the Conncil for Scientific and In-  
due-trial Recearch, the University of Adelaide, the 
Federal Viticultural Council, and the Australian Wine 
l3oard. This committee exercises general superrision 
orer the nature of the research beino; carried out, and 
advises the Australian Wine Board on matters con- 
nected with oenological research. 

I n  October, 1945, the officer carrying out the investi- 
gations joined the staff of the Council, and i t  is con- 
ter~iplated that the programme of research will be 
extended. 

( i )  Spoilage of Austmlian E'ortificd Wines.-This 
1%-as the first problem on which the Australian Wine 
Board sought assistance. The spoilage was shown to 
be caused by ~everal  closely rrlatcd bacteria of the 
genus Lactohacillzls, which were found to be widely 
distributed in  Australian wineries. The influence of 
T-arions factors on the growth of these organisms in 
wine was determined and, as a result, effective control 
measures were formulated. The investigation of this 
problem was terminated early in 1943, and the results 
were published by the Australian Wine Board in 
di~gust ,  1943, in the form of a monograph entitled 
'( I lact~r ia l  Spoilage of Fortified Wines ". 

(ii) Sherry 1nvestigafions.-During recent years, 
the growth and metabolism of the film-forming yeasts 
(slierry " flor ") which are re~ponsible for the charac- 
teristic flavour and aroma of Spanish " Fino " sherries, 
have been the subject of study. Present investigations 
are concerned with the factors influencing the changa 
brought about in  wines and in  artificial media by the 
sherry yeasts. 

(iii) Sweet Wine Investigations.-An investigation 
of the relationship between the stage of ripeness at  
whirh grapes are picked and the quality of the meet  
mines made from them, was commenced during the 
lact Tintage season. This investigation is to be con- 
tinncd orer a numher of years and involves the co- 
operation of winemakers in making experimental wines, 
iinder industrial conditions, from several varieties of 
grapes each picked at three different stages of ripeness. 
Owing to the abnormal weather experienced during the 
1946 vintage season, hox~erer, several of the wineries 

-werr unable to commence the programme this year 
and only two experimental wines were made. 

XXT. INFORMATION SERVICE AND 
LIBRARY. 

A. INFORMATION SERVICE. 
1. General.-It mill he recsalled that in April, 1945, 

with the transference of the Scientific Liaison Bureau 
to the Conncil for Scientific and Industrial Research, 
and its merqcr ~ i t h  the Council's Information Section 
the resultant organization assumed temporarily the 
title of Scientific Liaison and Information Bureau. 
This title was retained until December, 1945, when 
a i th  the completion of the mar-time activities of the 
Scientific Liaison l3iirnau, and a clearer definition of 
its post-war policy, the joint organization assumed its 
present tit13 of Information Service. At the same 
time, owing to the limited space available at  IIead 
Office, it mas deemed expedient that the Service should 
find temporary arconimodatiol~ els:mhcre, and in conse- 
quence it transferred to its present temporary quarter3 
at  42.5 St. Kilda-road. 

The war-time activities of the Scientific Liaison 
Bureau declined sharply follo~ving the cessation of 
hostilitics, and during the latter part of 1945 the mem- 
bers of the Tropical Scientific Scction were withdrawn 
from New Guinea. Upon conipletion of its outstand- 
ing reports the Section was virtually disbanded. Con- 
cnrrently the representation of the Bureau by 
Honorary Liaison Offivrs in Queensland, Tasmania, 
South Australia, and Western Australia was termi- 
nated. Meetings of the various Inter-Services Com- 
mittees were held late in 1945, following which the 
activities of these Committees were suspended pending 
a decision as to the post-war organization of the Ser- 
vices. I t  ie noteworthy that Inter-Services Committee 
No. 6 recommended that post-war investigations should 
he organized to cover marine problems of fouling, 



underwater corrosion, and marine borer attack; as a 
first step along t h e e  lines a small advisory committee 
is collecting data from harbour and marine autl iori t ie~ 
thronghout Australia. The remaining functions of 
the Bureau have bcen integrated with those of the 
present Information Service. 

An office has been established in  Sydney to cater 
more directly for the needs of industry i n  New Soulh 
Wal,-s. 

2. Information Section.-(A) Ifead-quarters, MeZ- 
bourn?.-(i) General.-The Information Service 
accepts inquiries relevant to any scientific and technical 
field and deals wit11 them either by giving the informa- 
tion direct  hen comp~lent  to do so, or by referring the 
inquirer to an  approprinte outside authority. 

Of its own voiition, the Service also prepares reports 
and r.:vicws for genrral distribution upon scientific sub- 
jectq of interest and importance to both ~ r i m a r y  ant1 
secqndary industry. These functions are performed 
with the aid of the Council's extensive Head Office 
technical r e fe race  library, the libraries maintained 
by the various Divisions and Sections of the Council 
for Scientific and Industrial Rezearch and by the 
Ml?nitions Supply La:)oratories, and all available 
public and u n ~ r e r s ~ t y  libraries. Material not available 
in ,4u~tralia is procnred from overseas, usually in  
microfilm form via the Scicntific Liaison Offices in  
London and Wachinqton. 

A further function relates to the abstracting of 
scientific material p~~bl ished in Australian journals and 
other publication.. i l t  present only chemistry i 3  

covered, but it is planned to extend this ivorlr i n  thn 
near future to include original work in  agricultural 
science and, later, to all other fields of science. The 
chernical ab.ctracts are published bg the Australian 
Chxnical Institute as '' Australia11 Chemical 
Abstracts ", a supplement to the Institute's Journal  
and Proceedinqs. 

Th? Service is also responsible for the dissenlination 
within Australia of scientific material being received 
from overscas i n  the form of the Bibliography of 
Scientific and Industrial Reports, published by tho 
United States of America, Department of Commerce, 
and for procuring from Washington copies of the 
reports abstracted ill this bibliography, on request. I n  
this and similar activities the Service operates in  close 
co-operation with the Technical Information Srction 
of the Munitions Supply Laboratories and the Secon- 
dary Industries Divisicn, Department of Post-war 
Reconstruction. For  the purpow of co-ordinating this 
work a committee, the "Indnstrial  Information 
Advisory Committee " consisting of representatives of 
each of the three bodies, meets regularly to consider 
m a t t ~ r s  of mutual interest. 

With thr  chanpmver from war to  peace, there has 
been a marked change in  the relative volumes of the 
various types of inquiries and albo in the sources from 
which they arize. 

While there has be-cn a falling off in  the inquiries 
from Departments concerned with war-time needs, this 
lias bee11 far  more than offset by the increasing volume 
from private individuals and industrial firnls and 
organizations. I n  the past year the questions have 
bren mainly concerned with problems arising from 
the changeover of many concerns from mar-time to 
normal activities and the general re-cstdblishment of 
peacc-time i i id~~str?.  Compared with the previous year 
the number of inquiries from private individuals, par- 
ticularly from ex-service perscnnel concerned 1~1th 
post-war rehabilitation, have materially increased. On 
the agricultural side, ex-servicemen in  particular have 
sho\vn a' marked interest i n  the possible development 
of eemi-tropical and tropical crops in Northern Aus- 
tralia and New Guinea. On the secondary industry 
side, many requests for information have related to the 
future development of plastics and other materials 

developed durin4 the 'war ,  references to which have 
only rec.-ntly appeared in scientific journals and the 
press. Over the past twelve months, iilquiries from 
the various Divisions and Scctions of t1l.e Coullcil 
have accounted for 10 per cent. of the total, 
those from government departments for 23 per cent., 
from private individuals 27 per cent,, and the largest 
proportion, 40 per cent., has corne from induqtry. I n  
all, the Service has handled some 1,430 inqilirios dur- 
ing the period under r e r i c ~ i ~ ,  1,160 at  its Head-quarters 
in Melbourne, and 270 in its Sydney Ofice. These 
figures are exclusive of minor telephone inquiries and 
certain personal interviews. 

(ii) Reports.-The Information Service commenced 
recently a series of " T " reports on subjects of indua- 
trial importance, both in  the primary and secondary 
fields. During the year, four further reports in  the 
series were commenced on the following subjects-the 
control of dingocs; wool wax; thr  chemiqtry and prac- 
tical applications of the n.:w series of silicon-coiztaiuing 
organic colnpounds known as Silicones; and liquid- 
liquid extraction. 

( i i i)  In7uiries.-The more important inquiries dealt 
with are discussed below, according to the various 
categories uitliin which they naturally fall. 

(a)  Pure  Sci~nce.-Requests h a w  from time to time 
been received for cletailcd methods of preparation of 
materials on a laboratory, rather than on an  industrial, 
scale. Information of this nature has been g i v x  on the 
preparation of mono- and tri-chloroacetk scid, o-nitro- 
anisole phe~ipl  isocyanate, thioglycollic acid, ethyl- 
mercuric phosphate, DDT,  and various chemical 
smolc-s, and on the nitration bf phrnol and chloro- 
benzcne. Information has also been given cn palu- 
drine, the generation, detection, and uses of superaonie 
oscill~tions, magneto-optical methods of anzlysis, the 
chemistry of the setting of gypsum plasters, the 
chemistry of the silicones, and the theory of wet 
batterieq. 

(b )  Pr imary Inc1ustry.-In the field of primary 
industry by far  the greatest nnmber of  question.^ have 
related to agriculture; a few have been concerlled with 
mining and others with the fishing and related inclus- 
tries. (1) Agriculture.-In response to numerous 
reque,sts, information has been snpplied oil the commer- 
cial possibilities of such crops as kudzu, tung-trees, 
cocoa, rubber, cotton, Asclcpias spp., drug plant,., soy 
beans, kapok, papaw t~,ees, vegetables, and basket 
willows. Questions relating to tlle destruction of 
weeds, blackberries, and braclien fcrn and the control 
of various animal p ~ s t s  have rcccived continued atten- 
tion. Many requests for a summary of information on 
the destruction of blec!cberries prrhpared by the Servicc, 
were received during the year. Inforn~at ion Iras also 
supplied on the use of flame throwers and l~ormones as 
weed killers, on the control of dingoes, rabbits, ant1 
flying foxes, and on the use of supersonic oscillators 
for repelling pigc.ons. At ihe request of U.N.Il.R.ll., 
a n  annottd bibl~ography was prepared on anilnfil 
disea~es in countries to the north of L\nstralia. Otlier 
agricultural subjects dealt with inclndcd soil erosion 
and control, soil irrigation and ma~l:~ge:l~el~t, tracr? 
elements in relation to plant gro~vth, hormones as 
grou th promoting substanccs, flora conservation, bio- 
dynamic., hydroponics, the use of flame throwers and 
chemical smokes i n  frost prevention, breaking dor- 
mancy in potatoes, storage of gladioli corms, keeping 
qualities of cut flowers, cultivation of mushrooms, bird- 
scaring devices, earth 11-orms, the fattening of poul ty ,  
and glasshouse and wool-shed constructiolz. ( 2 )  
Mini~g.-lnformation on the gypsum and diatoma- 
ceous earth deposits of Australia, on salt production in 
Australia, and statistical data in  relation to various 
minerals and metalliferons ores i n  this country Ilaa 
been given during the year. 
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( c )  Secondary ~ndu .&~. - ln&xi r i~  in  the field of (8) Y'ezti1es.-Fast printing inks for textiles, Tru-  
secolldary industry have ranged froln simple requests berlizing process for production of semi-stiff collars, 
for the properties of materials or thc sources of supply shi1.t fronts, &c., con~position of lacquers for screen 
of raw materials, anrl the gencral principles under- printing of texti la .  
lying manufactnring processes to detailed irlforniation ( 9 )  ,~~iscellane~us.-BibliographN of all papers pub- 
on theqe procesxs. a recult of inquiric< sllbi~littell lished in ilustra]in on fuels since 1930, ir- 
concerning chemical engineering problems, and planl lat l iat ion tile air, germicides in ink. 
design particularly, i t  hes been brought honle to the (d) illaintenunce and Pest  C'ontro2.-lt is con- 
Servicle time and time again that  throughout -lustraiia venient to collsider under t h k  heading inquiries which, 
ther; is availabli. to tlie .kmaller industrialist a marked li.~lilf relating to problems of the ill~uslria~ist, llave a 
absence of qualified chemical engi11cfr5 competent gelleral applicatioll thall those clarsified above. 
advise on even the more of  problenls of majlltellance included: causes and preven- 
cheniical engineering and plant design. The  f3ectiorl tioll of corrugatioll, of corrosion of 
thoroughly endorses the recomlnelldaiions of the ~ 1 ~ 5 -  galralliLed of stored water, desalt- 
tralian Clienlical Institute that the local training of lllp of salt iater, and tire deztruction of nlussels in 
chcmical enginorrs is of r i ta l  importance to the succes. cooling-1% ater piping circulating scan ater. I n  response 
of the chernical industry i n  Australia. to many requests, summaries of information on ra t  

Various inquiries relating to secoilrlary industry, on Itoisolls, including 109 slid 1080, and ra t  colltrol have 
which adrice has been are listed under appro- beell K ~ ( ~ u e , t ~  for illfornlation on the illsecti- 
priatc headinga he lo^^. ride DIIT have conti~lued rrnabated. 

(1) ,VIunzifucf~irir~~ processes (other than those hlct21od~ for the specific control of Argentine ants, 
listed under sp~cific headings below).--Sodium bedbugs, bats, silverfish, iieas, daddy-longleg-, cock- 
pot~ss iuni  s~ilyhides, culcillrn mei3phosp2lcte, acetal- rc,ac]lcs, c]otlles moths, alld carpet beetles, have been 
dehvdr and metnltlcliydt, pl lcnothiai i~~e,  citric arid by g-iIell in allswer to inquiries regarding these various 
mould fermentation, mothballs, chalks, cravens anti l,ests. 
slate ~,encil,., lurninrsccnt materials, cold moulding (13) syrlnry Ofice.-The SStlney Office is receiving 
materials, coconut qhell rllarcoal, ]cud-acid storage a stearly flow of inquiries. RS f a r  the greate-t num- 
batterv ~ l a t e s ,  fly papers, soft boa])" soap ponders, Per- her conie from secondary industry, and this trend is 
mancnt ~vaving solutions, coir fibre, flower perfumes, increasing. Inquiries received have been catlcerned 
sulphollatioll of whale oil, bioomint~ of glas,-, allr] I ~ ~ n ; n ] p  n.it11 methods of manufacture, for exal iple, of 
waterproof whitewash. rbe~nicals, coir fibre, electroformcd iron, luminescent 

(2)  l'rodvtfs c~ncl 11roduct uses (other than t h o v  paint, agar, plastlc nlodek, &e. Others have related 
listed under specific headings below).--Dicyanamide, t o  the arailahility, disposal, and substitution of chemi- 
ethyl formate, arnyl salicylate, qotato flour and s t ~ r c h ,  rals and to thc qut~sticln of waste nt:lization 
mica, lnoulding pon d ~ r . ,  plastlc. vooil, tannin., and l~iforination 011 various indus t r ie~ ,  such as bee keeping, 
erean, of t , ~ r t a r ,  prepara'ion, properties, ant1 uses of food I~rocessing,.galvanizing, building construction, and 
apricot kernel oils, isolation of l ac tons  from A?tgelicn kr~i ld i l~g materials, as well aq on indl~strial hazards 
spy., usrs of rssentinl oils in ventilatillg systerns. hare  hecn requested. 

( 3 )  By c~tilizution und disposal.-Wastv 'I'he ans-wering of inquiries by reference to relevant 
generally, sunflower seeds, sawdust, winery authoritieq i; a much more significant par t  of the 

wastes, nelltrnlivation allil disl~~, .al  iiri:i pickling, ~rorlc of the Sydney Ofice, owing to its small staff, and 
elcctroplatill:C, and cyanide solutions, utilization of cull liniit(~t1 fnc.ilitic,s, than is the case a t  the 11ead-quarters 
peaches and pears. of t h r  Service in  Melbourne. Requests for literature 

i4) ~ s i r i , m a n ~ s ,  nl,l,8hines, &c.-~nstrumellts for r e w ~ r c l l ~ ~  and bibliographies are accordinglv referred 

moisture content of ~rool ,  charging con- to tile ''elbourne Office. 
tinuous abcorption refrigerators, igllitioll spstelt!<, in- 3. Trrrnslnfion Xrction. - T h e  operation of the 
duction fllrnaces for  zinc oxide, punches and d i ~ s  for Forrign Journal  Service, ~vhich was established in 
cannister forming. 1942 as a means of making available the information 

c.ontain~d in some 200 German, Italian, Russian, and 
( 5 )  ilIc.tull~rrgy.-Electro-depositiorl of iron, impu- French scientific journals obtained jn the form of 

rities in the a ~ o d i z i n g  of aluminium, metal spraying of 
tanks, electrostatic icparators, al~xminizing of steel, photographic microfilm from London durinS the war, 

ceramics, induction methods for heat- a i ~ d  ~ P P  mollntinp requests for translations of the mate- 

treatillg of st,pel, spot n,elil;,lg thin wires, manufacture rial containrd in t b r v  and other seirntific joornals. 

and testing of t in caans, electrolytic polisl-ling, insulation had for a long time emphasized the need for a central 

of normalizinS lead baths, electrodepositioll of gold translation serv'ce within the Conncil i n  order to meet 

alloys, manufacture of steel ~vool, silvering and the tlr~iniinds of the officers of the C'o~~ncil  itself and 

desilvering of lnirrors, prrjiaratinn of ropperpd cutside organizations and individuals. I n  order there- 
fore to meet these demands the Foreign Journal  Ser- mirrors. vier was expanded during the pear into a Translation 

(6)  Foods and food products. - Manufacture o f :  Section, with the appo;ntment of two further full-time 
tomato, banana, pineapple, and PaPaTr- llroducts9 tran~latorq,  and a third to join the staff during Ju l J i  
rennin, pear riqence, sligar from articholcei, and malt IVith the cccqation of the n.ar i t  was expected that  the 
extract po~vdcrs; storage of fruit  juices, processing of luain functions of the Foreign JournaI Service, i.e. 
h o n ~ v ,  blclldilip and testing of -cxines. curin? of fish7 the of contrnts lists anc] photostats from 
quick freezing, prorc3ssing of peanllts, extraction of the journals, would soon be nnnwesqarg, and arrange- 
03nger and citrus oils, food yeast, bjhliography on the ments werr i n  consequence matle to imme- '1 c!ehgdration anti storage of veeetablcq commenced i n  diatrly a n  increased amcriint of translation rl,ork. Ron,- 
June,  1943, 1wl)t up  to date. ever. contrary to exp~cta t ion  this work has not dimi- 

(7) Ylosfics ruhbe7. - Chemistry of silicone nished but has expanded. sinrr  a veryr large amount of 

..arniches, list Australian plastic trade names and back material is still being received and the demands 
manllfartnrers brought up to date, use of p!nstics for f n r  jt a rc  e x t r e m e l ~  h e a ~ .  

brencry tanks. improrinq the finishes of plastics, The continuance of this work has neceqsarilp slowed 
Itst of plastics in kitchen ntensils, ,plastics as substi- down the translation programme somewhat. Never- 
g?nte.e, fol- glws, concentration of liquid rubher la tex  t h ~ l f ~ ~ q  a plan hns lrwn drawn 11p for t h ~  translation 

L -- 



and distribution on a-bigger scale of the  increased 
amount of Russian scient~fic and technical literature 
becoming available. 
1. l'dzforiul Section.-During the year consideration 

nas gi\i.n by the Executive Comm-ttee to the inipor- 
tant  quehtion of the editing, production, and distribu- 
tion of tllc Council's publications, nhich  had in  the 
past been a joint function of tile Secretariat and the 
Information Service. After due consideration, i t  was 
tlecitled tha t  the editing and production of publications 
should be a function of thc Service k~hile the distribn- 
tion should be carried out  by the Secretariat. 

5. F ~ W L  lTnit.-In order that  the facilities for scien- 
tific rexarch  available i n  the Council's laboratories 
throughout Australia should be presented in a clear 
and concise manner to the Royal Society and Official 
Conferences in  London i n  June  and July,  1946, the 
Execl~tirc ("omnrittc~e decided that  a cine-film record of 
such facilities should he prepared, with a duration of 
approxiniately two hours. 

Tile project of l~repar ing  this  film was entrusted to 
the lnforrnation Service late i n  1945, and a unit was 
imn~ediately set up  to car ry  ont the work. After care- 
f u l  consideration i t  was realized that  i n  order to  corer 
the major facilities of :he Council for Scientific and 
Industrial Research in  the limited time of 
slloming i t  would be imposhible t o  dwell on  
any particular aspect, or in fact, on any of the actual 
activities of the 26 Divisions and Sections of the 
Council. I n  consecluence it was decided that  the film 
should take the form of a series of il1ustrat;ons depict- 
ing the principal facilities of the Council as they 
related in gcncral t o  its niajor activities, and the man- 
ner in which the Divisions and Sections grouped them- 
selves in regard to these activities. 

A11 early attempt was made to use Eodachrome film 
but  unfortunate;^ the speed of this film 7,as such that  
sufficient light for  many of t l ~ e  essential interior I 'lews ' 

of the laboratories anti tvor1r:hcps was inlpossible to 
arrange in V ~ P W  of the time and equipnlent available. 
Recoirrse hat1 therrforc to be mad(> to black and white 
film. The final film entitled " C.S.1.R. Research and 
Faclilities " mas therefore 16 rnm. black and ~vhi te  with 
sound on film com:nentary, divided into the following 
five sections : P a r t  1-Tntrodru3tion arid Organization; 
Pa r t  2-,lgriculture, Fisheries, and Food; P a r t  3- 
Thr  Paetoral Industry;  P a r t  4-Secondary Industry 
Rrsearclr ; P a r t  5-Physical Science. 

6. Publicatz,ons.-The following papers were pub- 
lished during the year :- 

Ilosking, J. S. (1946).-DIiT and its use as  a n  
insecticide. Aust. iWunicipa1 J .  25 : 437-9; 
also issued as a leaflet (1045) by the Vic- 
torian Branch of the IIealth Inspector's Assoc. 
>f Aus t. 

----(1946) .-Second Toxicology Conferenc,e 
of C,S.I.R. dusf .  J. Sci. 8:  123-6. 

Duririg the past year the supply of overseas p u b  
lications has continued to improve and various series of 
j o ~ r l ~ a l s  published on the C~t l t i l l rn t  during the war  
gears haxe now come to hand. 'To date, however, it 
bas not been possible t o  obtain any of the German pub- 
lirations, other than  those n h i c l  ha l e  been reproduced 
el-enhere. A special effort, ah i ch  has met with some 
success, has ,been made t o  build up  the Xussian section 
of t l ~ e  Library, and fairly complete sets of thc war-time 
voiurnes of sorne of the more important physical, 
chemical, and biological journals, as well as a selection 
of tlw sperial pub~ications from the Academy of 
Scitnces, the Leniil Academy of Agricultural Sciences, 
and similar institutions, have now been obtained. 

Thank> to the assistance of the Council's Liaison 
Officers in 1,ondon and Washington, increas'ng help is 
being given, not only to Council for Scientific and 
Industrial Researrll sectional libraries but also 
to other libraries and to individual enquirers, 
by obtaining for  them film copies of references not 
available in Australia. This service practically brings 
n i t l ~ i n  range of a research worker, who has a n  exten- 
s've bibliography the various items of nhich  he wishes 
to co11,-uit, not only the resources of Australian lib- 
raries, but also those of Great Bri tain and the United 
States. 

The revision of the Catalogue of Scientific and - 
Technical Periodicals is taking longer than  was first 
anticipated, and the manuscript is -not likely to be 
rendS f ~ r  foiv-arding to tli,. printer for a t  least another 
vclar. One reason for this is the change that  has taken 
place i a  per;odical holdinps as a result of the end of 
the na r .  The renewal of publication of inany English 
: nd American journals, which ]lad been suspended dur- 
ing the war period, and the  rrsurnptioil of comrnnnica- 
tion ri.it'rl .cirntific institution, and pl~blishing bodies 
on the Continent has meant continual smendnlent of 
library holdings. 

XXII. F I N A N C I A L  MATTERS,  S T I ~ F F ,  A N D  PUBLICATIONS.  
1. E1inance.--The statement of e s ~ x l ~ d i t u r e  from 1st July, 1945, to 30th J-une, 1946, is as fol10w~s:- 

f f f 
( 1 ) Salaries and contingencies . . . . . . . . . . . . . . . . 53,857* 
( 2 )  Ilen~uneratir~n of Chairinan and i\fen~bers of Council . . . . . . . . . . . . 2,487t 
(:i) 1 ~lrc,tipatiol~--- 

( i )  -4nirnal Health and Production Problems . . . . . . . . 76.466 . . 
T~ess contributions from- 

\4Tool Research Fund . . . . . . . . . . . . 9,386 . . . . 
Coinr~~oii~vcaltlr Bank . . . . . . . . . . . . 4,100 . . . . 
Deliartnient of Agriculture and Stock, Brisbane . . . . . . 1,000 . . . . 
&orye Aitken Pastoral Rese:lrcl~ Trust  . . . . . . . . 1,100 . . . . 
Anstr :~l ia l~  Cattle Research Aqsociatioll . . . . . . . . 3,750 . . . . 
.lnstraliali TZTool Board . . . . . . . . . . . . 5,306 . . . . 
Au~tr : r l ia~i  I fea t  Board . . . . . . . . . . . . 135 . . . . 
Alexander Fraser Memorial Fund . . . . . . . . . . 175 . . . . 
Tan hfchfnster Estate . . . . . . . . . . . . 82 . . . . 
Revcn~le Funds- 

Vaccine . . . . . . . . . . . . . .  1,311 . . . . 
Plenro Pneumonia . . . . . . . . . . . . 460 . . . . 
Mastitis . . . . . . . . . . . . . . 730 . . . . 
Tovaemic Jaundice-Barooga . . . . . . . . . . 115 . . . . 
F.D. McMaster Field Station . . . . . . . . . . 496 . . . . 
" Gilruth Plains " National Field Station . . . . . . . . 3,992 . . . . 
" Gilnlth Plains " Reserve . . . . . . . . . . 663 . . . . 
Toxaeniic Janndice . . . . . . . . . . . . 301 . . . . 
Parkville . . . . . . . . . . . . . . 126 . . - 33,227 . . 

- 43.230 
- - 

The main itrlns of euprnilitur? under th i s  hradinp are salarlc s of i l l?  ZArnil~istr,ltive qtnff nt the Coilncil's Hrad Office: salaries 
and expen4ri of oiFc~rs at  Anitmlin IIouse London, and at I,rg:rtion, W ~ l x h i n ~ t o n  : s+ IR 2nd ul\lrccp of State Committees : travelling 
rxpenws of H f n d  Office Staff. mrmhcr? of 'thr Council, Cc, and printing and general office expenditure. 

t Provided from Consolidated Revenue Fund 



( i i )  ]3iochernistry and General Nutrition Problems . . . . . . . . 
Less cuntributions iro111- 

C o ~ l ~ ~ l ~ u l l w e a ~ t l ~  Bauk . . . . . . . . . . . . 
George Aitken l'astural Research Trus t  . . . . . . . . 
fiuh~I'dliill1 \ \  001 h a r d  . . . . . . . . . . . . 
Wool Research Hund . . . . . . . . . . . . 

( i i i )  Plant Problems-Division of P l an t  Industry . . . . . . . . 
Less col~tribntio~ls f ronl- 

~us t l .a i ia l l  \\'ool Board . . . . . . . . . . . . 
Delmrtn~ent of Supply and S h i p ~ ~ i n g  . . . . . . . . 
De1~~rt1uent  of Con l~~~erce  and ~ g r l c u l t u r e  . . . . . . . . 
Wool llesearch Fund . . . . . . . . . . . . 

( iv xntonlology Problems-Division of Economic Entomolofl . . . . 
Less colltributior~s from- 

aus t ra l iau  Wheat Board . . . . . . . . . . . . 

( v )  Horticultural Problems of the  Irrigation Settlements- 
((L) ~itricu1tur;tl-liesearch S ta t~on ,  Grifi th . . . . . . . . 
. - #  

Less co~~tr ibut ions  . . . . . . . . . . . . 
Kew South Wales TTater conservation and Irrigation Conlmission 
h'ew Suutli \Vales Department of Agrirulture . . . . . . 
Te~ida  1'1oducers Co-operative Society Li111iter1 . . . . . . 
Leeton Fru~l. Growers Co-operati\.e Sdclcty Limited . . . 
Grlfiith l'roducers Co-operative Cou~pany Limited . . . . 
Kural Bank of New South Wales . . . . . . . . 
Leeton Co-operatire Canr~eries Limited . . . . . . 
Griffith Revenue Fund . . . . . . . . . . 

( b )  viticultural-Research Station, Merbein . . . . . . . . 
Less contributions . . . . . . . . .. . . 

Dried Fruits  Control Board . . . . 
I ryn~p le  Packing Proprietary Limited . . 
l l i ldura  Co-ol~crative Frui t  Compat~y . . 
lIed Cliffs Co-operative Frui t  Company . . 
A n r o r ~  Packing Proprietary Limited . . 
Rferbein Research Station, Revenue Fund 

(v i )  Soil Problerns . . . . . . . . . . . . . . 
I,FSS ~or~ t r ihu t ions  from- 

Commonwealth Bank . . . . . . . . . . . . 3,000 

. . 
and 

. . 
Agriculture 

. . 

(v i i i )  Forest Products Problerns . . . . 
T . 0 ~ 9  rontribl~tions from- --.,- - 

Comn~on\\.enlth Bank . . . . . . 
Allstrali;rn Pa1,er 3lanufacturers Limited . . 
Assoliatetl l'ulp mid Paper Mills T,i~nited . . 
Anntr:llia~l Sen-sprint II i l ls  Limited . . -- 
Miicr l la~~eous  rontributiona . . 

( ix)  Mining and lIetallur,q . . . . . . . . . . 
J,ess rontrihutions from- 

Anstralasian Insti tute of Mining and Metal1 urgy . . . . . . 

(x)  Radio Research . . . . . . . . . . . . . . 
Ley9 coutrit)ntions from- 

P o ~ t n ~ n s t r r  General's Department . . . . . . . . . . 
Departnlents of Army, Nary  and Air . . . . . . . . 

( x i )  Informat;on Service. including Library . . . . . . . . . . 
Leps rontrihntions from- 

Foreign Journal Service . . . . . . . . . . . . 

(x i i )  Industrial Chemistry . . . . . . . . . . . . 
Less contributions from- 

Australian Cement &lanufacturers Association . . . . 
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f f f 
(x i i i )  li'isherles lnvest~gations . . . . . . . . . . 31,336 . . 

Less con t i i bu t lo~~s  from- 
New South \Vales Goternment . . . . . . . . . . 230 . . . . 
Oyster lievenue Fund . . . . . . . . . . . . 106 . . . . - 356 . . 

- 30.950 

(xiv) Aeronautical Research . . . . . . . . . . . . . . .. 114,672 
(XV) National Standards Laboratory . . . . . . . . . . . . 120,750 . . 

Less contributio~ls . . . . . . . . . . . . . . . . 12,669 . . - 108,081 

(xvi )  Building Materials Research . . . . . . . . . . . . . . . . 14,(188 
(xvii)  V1,1x l i e ~ c a r c l ~  . . . . . . . . . , . . . . . . . . 6,053 

(xx i i l )  liadiopl~ysics Laboratory . . . . . . . . . . . . . . 121,809 

(x ix)  Tr~bopllysics . . . . . . . . . . . . . . 2 ~ ~ 6 ~ 6  . . 
Leas co~ltributions from- 

University of illelbourne . . . . . . . . . . . . . 350 . . - 26,336 
( X X )  hIiscel1aneous 

( a )  Potato Investigations . . . . . . . . . . . . . 5 . . 
( b  ) Dairy Research . . . . . . . e . . . . 4,033 . . 
( c )  BIathe~natical Research . . . . . . . . . . . 8,045 . . 
( d )  Various . . . . . . . . . . . . . . 3,485 . . 
( e )  LXool Use Promotion . . . . . . . . . . . . . 3,377 . . 
( f  ) Oenological Research . . . . . . . . . . . . 434 . . - 

10,379 
Less contributions- 

Wool Research Fund . . . . . . . . . . 3,377 . . . . 
Australian Wine Board . . . . . . . . 206 . . - 3,673 - 15,Yoa 

(xxi )  Atomic Energy Research . . . . . . . . . . . . . . 929 
(xxi i )  &letallurgical Research . . . . . . a . . . . . . . . . 002 - 

Total  of I tem 3-Investigations . . . . . . . . . . . . 882.736 - 
\ 

2. Contrihutiona and Donations.-The following Rec~ipts 1945-46 
and h,l l lnr~s ExprnAitnre 

statement shows the ~.cceipts and disbursements during brnnaht f , . - ~ -  -d 1945.46. 
from 1044-45. 

the year 1045-46 of the funds prorided by outside f f 
bodies and recorded i n  the special account established Bronqht forward . . 51,280 . . 3G,G50 
in 1931, entitled "Tho Specific Purposes Trust  xew Solith l\'alc.: Jl-ater Conscrva. 

tion and Irriqntion Comn~issic~n 
Account " :- Recvipt an,, h.ll:lnces s 1915-46 (Rla i~~tenance  of Grifi th Research 

broucrh t fnr.n7ard 1945-46. Station) . . . . . . 2,000 . . 2,000 
fro; 1944-45. Mnrri1nlhidgee Irritation Area 

f f Euer~itive Committre Pro:ect 
Commonwea:th Bank (Animal Farm (Grifi th Rrqearrh Station) 100 .. . . 

Health and Procliiction, Horticul- Departnient of A ~ ~ : c u l t ~ ~ r e ,  Ncnr 
tural ,  Food Prewrvation and Son'h TValcs (Soils and Trri?;ation 
Transport, and Forewt Products I.:xtel~<im~ Pervicr. Gr i f i th)  . . 1,323 . . 814 
Investigation) . . . . 18,591 15,500 h'ew Sonth \Vales Water Conqerva- 

Anstralian Won1 Board (Animal tion and 1 r r i ~ n t ; n n  Commission 
Health and P rod~~c t ion  I n r r d i -  (Soils and Trriqation Extension 
gations-Sheep Research) . . 13,191 10,677 Service. Gr i f i th)  . . . . 899 . . 554 

Australian Cattle Refiearch Awe- Griffith Producerq' Co-op. Coy. Ltd. 
ciation (Masti t is  T n v e ~ t i ~ a t i o n ~ )  3,750 3,750 (Soi!r and Irriqation Extension 

George Aitlien Pastoral  Re5eaich Sc>rvlrc, Griffith) . . . . 529 . 326 
Tmqt  (Animal Health and Pro- Rural Bank of New South Wales 
ch~rtion In\esti:aiions) 2,500 . 2,000 (Soils and Trriqation Extension 

~ u e e n s l a n d  Governnient ca t t ik  Service, Gvifith) . . . . 1,784 . . 1,088 
Resenrrh (8nirnal HeaIth and ycncIa Producers' Co-op. Society 
Production Investigations-Sheep Ltd. (Soils and Trrigation Exten- 
RPSR~TCII ) . . . . . . 1,000 . 1,000 sion Service, Gr i f i th)  . . . . 178 . . 109 

Australian Meat Board (Toxaemic Leeton F ru i t  Growers' Co-op. 
Jaundice Inveltinations, Barooga, 

. . 169 Society Ltd. (Soils and Irriga- New S o r ~ t l ~  1I7alee) . . 
Alexander Prascr Memorial Fnnd 179 

1891 tion Extension Service, Gr iE th )  176 . 109 

C.P.P. Fairhairn (Animal Health 175 Leeton Co-op. Canneries Ltd. (Soils 
and Prodnc.tion Investigations- and Irrigation Extension Service, 
Foot-rot Control) . . . . 30 . . . . Griffith) . . . . . . 1,058 651 

Estate of the late Captain I a n  Mildura Co-operative F ru i t  Company 

3IcJIaster (Animal IIcalth and (Dried Vine Frui ts  Investiga- 
P r d n c t i o n  Investications) . . 1,206 82 tions, Merbein) . . . . 140 140 

Victorian Central Citrus As-ocia- Irymple-Packing Company (Dried 
iion-Citrus Problelns (P l an t  Vine Frui ts  Investigations, Mer- 
Industrv Investications) . . 100 . bein) . . . . . . 140 . . 140 

Tobacco Trust  F~ind-Prime Minis- Red Cliffs Co-operative Frui t  Com- 
t e r ' ~  Departnle~tt ?nd  De~lartment pany (Dried Vine Bi uits Ink esti- 
of Commerce-Tobacco Prohlnns gations, R le rbe i~~)  . . . . 140 . . 140 
(Plant  Incluqtry I~tvestio_atinr~s) 11,063 . 890 Aurora Packing Company (Dried 

Departnimt of S i ~ p r ~ l p  and Ship- Vine Frui te  Investigations, 
pin?-Jleclirinal Plants ( P l a n t  3Ierbein) . . . . . . 140 . . 
Ind i~s t rp  Tnscqti~3tinns) 

14Q 
Dried BI uits Control Board (Dried 

Comrno1li\ calth Bmik-Bee Re~ca rch  
(Entomolo,rrirnl Inxe.;tiqntions) 92 . . Frui ts  Investigations) . . 1,200 . 1,142 

Australian \\'lieat Board-lV11eat Nyah-IVoori~~cn Dried Fruits  Inquiry 
Infeetation (Entomological Inves- Comrr~ittee (Dried Frui ts  Investi- 

tigations) . . . . . . 464 .. 460 gations) . . . . . . 228 . . . . - .. - Department of Supply and Shipping 
Carried forward . . 51.280 .. 3G,050 (Production of Pyrethrum) . . 52 . . . . - . - * Inclodes &:O on account of 194r-45 expenditure. 

t ~ ~ ~ l ~ d ~ ~  £34 on account of 1944-45 ~xpenditure Carried forward 61,345 . . 44,001 



Receipts 1945-46 
ant1 l~alances 

brought forrTa1.d 
from 1944-45. 

f 
Brought f or\vard . . 86,093 . . 

Drug Houses of ilustralia (Division 
of Fisheries-Apr Production) 25 . . 

Xational Gas Assxiation (Gas 
lrlveatigations-It~dustrial Che- 
mistry) . . . . . . 433 . . 

ilnstralian Cement iV1anufacturc1-s 
(Cement Investigations-Indus- 
trial (:llci~~istry S'tandtlrds) . . 1,650 . . 

Del~artllient of Commerce (Apple 
and Pear Investigations) . . 272 . 

Ministry of hfunitioiis . . . . 11,527 . . 
A r ~ n y  Inveiitiolls Directorate . . 110 . . 
1)rpartment of A r ~ r ~ y  . . . .  Dr.186 . .  
Sundry Coi~tribnturs (Council for 

Sci~nt i f ic  and Iiidnstrial Resear,cl~ 
-Pnblica tions) . . . . 24 . . 

Anl;~lg;ur!atd Textiles (:lust.) I ~ t d .  
(Dir-ision of Industrial Chcn~is- 

Expenditure 
1945-46. 

f 
65,312 B1.0ught forwi: rd  . . 

Australian BIeai Bonrd (Aleat 
Investigations) . . . . 

hletropo1it:ln Bleat Industry Com- 
missioner of Kew South Wale6 
(Meat 1nveetig;~tions ) . . 

Qucenslanci JIeat  Tlld~lstry Board 
(Meat Inrebtigatiot~s) . . 

Kew Soxitli IValcs Departnient of 
Agriculture (Food Investigstions) 

A. Lawrence and Co. (Division of 
Food Preservation and Transport I 

W. Angliss Ltd. (Division of Food 
Preservation and Transport)  . . 

L. Berger and Sons (Ilivision of 
Food Preservation and Trans- 
por t )  . . . . . . 

Batlow Packing House Co-op. Ltd. 
( D i v i s i o ~ ~  of Food IJrescrx-atioll 
and Tr:i nsp'ort-Fruit Juice 111- 

vestixations) . . . . 

ROO . 

850 . . 

800 . . 

i 4  . . 

352 . . 

121 
1 1,480X 

110.1 
Gr. 186$ 

Urlgars Peanuts Pty. Ltd. (Division 
of Food Preservation and Trans- 
port-Canning Invcstigatio~ls) . . 

Lewis Berger and Sons Ltd. 
(Division of Food Prcservation 
and Transport-Fruit Juice 
Investigations) . . 

Horitz F ru i t  Drinks (Division bf 
Food Preservation and Transport 
-Fruit Juice Investigations) . 

Egg Producers' Council (Division 
of Food Preservation and Trans- 
port--Egg Inrcstigations) . . 

Egg Producers' Council (\Vatery 
Whites in Eggs) . . . . 

Department of Co~nmerce and Agri- 
culture (Division of Food Pre- 
s e r \ ;~ t ion  and Transport-Uelly- 
d r ; ~ t i o i ~  Jnvc-tigat i o ~ ~ s  I . . 

Australian Paper BIannfacturers 
Limited (Paper Pulp Investiga- 
t ions) . . . . . . 

Associated Pulp and Paper Mills 
Limited (Paper  Pulp Investiga- 
tions ) . . . . . . 

~1ustr:xlian Newsprint Mills Pty.  
Ltd. (Paper Pulp Inre'stiga- 
t ions) . . . . . . 

Bureau of Forestry, Canberra, and 
Forest Services of Qneensland, 
Victoria, New Soutli \Vales and 
Western Australia-Wood Struc- 
ture (Forcst  P r o d ~ ~ c t s  Invcstipa- 

t r y )  . . . . . . 35 . . 
Aiilalgamated Wireless (A'sia) Ltd. 

(1)ivision of Industrial  Chemia- 
t r y )  . .  . . - .  6 . .  

F. Walton and Co. (Division of 
Industrial Chemistry) . . 

Pope 1'1.otluets (Division of Ind~ l s -  
tr ial  Chemistrv i 

Awoci:~tecl 1~7oolfeL and Worsted 
Textile Alanufacturers of Aus- 
t ra l ia  (Di~ihi011 of Inductrial 
Cheinistry ) . . . . . . 

\Voul Scourers, ~a rbon ize rk  i ~ n d  
Fellmongers Federation of Ans- 
tralia (llivision of Industrial 
Chemistry) . . . . . . 

Kelsa11 and Kemp (Tas.) LM. 
(Division of I n d ~ i s t n a l  Chenlis- 
t ry )  . . . . 

.4lfred Lawrence and Co. ~ t h :  
Division of Industrial  Chenlis- 
t r v )  . . . . . . 

~ri t ' i s l i  Industrial Plast,ios 
(Plasticfi Hescarc11-Division of 
Inrlustrial Chenlistry) . . 

. W. I-Iu~lles (Fellmongery 
Research-I)ivisio~~ of Industrial 
Chemistry) . . . . . . 

R. Rircah ( F o ~ ~ n t l r y  Sandm Investi- 
gations-Divisio~l of Tncl~~stl~ial  
Chemistry) . . . . . . 

University of Melbourne (Fr ic t io~l  
Research ) . . . . . . 

Department of Interior (A.R.P. gx- 
penditure) 

Re\ enne ~nnd-~oxaemic '  ~ a u n d i c e  
Inc estigationr (Animal Hew lth 
and Production Ir~restigatiolls) 

Revenue Fnnd-C.onta:ious Plenro- 
pnel~monia Tnl estigations 
(Animal ITedlth ant1 Production 
Investigntions) . . 

Iierenne Fund-Helenslee Field 
Station (Animal Health and Pro- 
duction Investigations) 

Revenue Fund-Oest~us Experiment 
(Animal Health and Production 
Tnr estigations) 

Revenue Fund-Sale of Con- 
taeious Plenro-pneumonia Vac- 
c ~ n e  (Animal Health and Pro- 
duct ion Investiqations ) . . 

Re\ erme Fund-Sale of Strain 19 
I'ac2cine (Animal Health and Pro- 
duction Investigations) 

l i c ~  enue Fund-Anaplasmosis In-  
vcqtiqations (Animal Health and 
Production Investigations) . . 

Revenue Fund-Parkville Labora- 
tory (Animal Health and Pro- 
duction Investiqations) . . 

dust1 alian Wine Board (Oenologi- 
cal Research ) . . 

tions ) . . . . . . 7 5 
Annual P u l ~  and Paper Research 

~ o n f e r e n c k ~ i ~ i s ? o ~  of F!orest 
Products . . . . 250 . . . . 

Sundry Contributions (Forest 
l'roducts Investigations) . . 1,925 . . i 4 i  

Australasian Dairy (louncil (Wood 
Taint in Butter Investigations) 11 . . . . 

Department of Supply and Shipping 
-Flax Processil~g (Forest  Pro- 
ducts Investigations) . . 17 . . . . 

Br i sban~  Tin~ber  Nerchants' 
Associatit,;; (Diriaion of F'orcst 
Products.-Veneer and Gluing 
~ ' o r k )  . . . . . . 8 . .  . . 

Australasian Insti tute of &lining 
and &Ietalhrgy (Aheragraphic  
Investigations) . . . . 368 . . 368 

Postmaster-General's Department 
(Radio Research) . . . . 4,737 . . 4,737 

Department of Army, Navy, and 
Air (Radio Research) . . 9,000 . . 9,000 

Sundry Contributions {Foreign 
Journal Service) . . . . 312 . . 312 

New Sout :~  Wales Government 
( Fisheries Investigations) . . 313 . . 318$ 

Wireless Equipment M.V. 
Wa?-reen (Fisheries Investiga- 
t ions) . . . . . . 420 . . . . . . 

Carried forward . . 85,093 . . 65,312 

* Inc-lnrlrs E 125 on account of 1944-46 rsl>rn(liture. 
f Includ~s S15 on Recount of 1914-45 esp~nditure. 
T Includes £G3 on account of 1944-45 expenditure. 

.. - 
Carried forward . . 109,216 . . 81 181 

* Includes f 240 on account of 1944-45 expenditure. 
7 Includes f 110 on account of 1944-4.5 ~xpenAiture 
S Inclniirs e 2 0 4  on account of 1'344-45 expenditure.' 



Receipts 1945-46 
and balances Expenditure 

brouqht fornard 1!445-46. 
from 1944-45. 

f f 
Brought forward 109.216 81,181 

Revenue Fund-Werribee Farni 
Nasti t is  Inr estigations (Animal 
Health and Production Invcsti- 
tions ) . . . . . . 3,017 730 

Revenue Fund-Drought Feeding 
Investigations, Werribee (Animal 
Health and Production Investi- 
gations ) 6 3 

Rex enue Fund-National Field 
Station, " Gilruth Plains ", 
Cunnamulla, Q~iecnsland (Al~imal  
Health and Production lnvesti- 
gations ) . . 3,9!)2 :3,992 

1 Reserve Fund-National Field 
Station, " Gilruth Plains ", Cun- 
namulla, Queensland (Animal 
Health and Production Investiga- 
tions ) . . . . . . 1,132 . 663 

Revenue Fund-Bacteriological In-  
vestigations (Animal Health and 
Production Inr~estigatioas) . . 

Revenue Fund-Parasitological In- 
vestigationa (Animal Health and 
Production Invefitigations) . . 

Xe\enue Fund-Infertility, F. D. 
J lc3l :~s ter  Field Station ( A ~ ~ i m a l  
Health and Production Investi- 
gations) . . . . . . 

Revenue Fund-Toxaemic Jaundice 
Investigations, Barooga, New 
Mouth Wales (Animal Hcal t l~  
and Production Investigations) 

Revenue Fnnd-Nutrition Labora- 
tory (Biochemistry and. Gel~eral 
Nutrition Investigations) . . 

Revenue Fund--Plant Industry In- 
vestigations . . . . . . 

Rex e ~ u e  Fund-Entomological In-  
vestigations . . . . . . 

Revenue Fund-Griffith Reseanch 
Station (Citricultural Investi- 
gations) . . . . . . 

Revenue Fund-Merbein Research 
Station (Vitic~il tnral  Inveatiga- 
tions ) . . . . . . 

Revenue Fund-Division of Food 
I'reservation and Transport . : 

Iie*enue rund-Egg I n \  estigations, 
Egg Prod~scers' Council (Division 
of Food Preservation and Tram-  
port)  . . . . . . 147 . . . 

Kevenue Fund-Mining and Metal- 
l u r g  . . .  . . . . 14 . . 

8. Wool Research Trust Accou~t.-During the year 
1945-46 the Wool Eesearch Trust Account was estab- 
lished following the passing of the Wool Use Promotion 
A c t  1945. Initial authority to the extent of £100,000 
was received from the Department of the Treasury. 
Expenditure during 1945-46 was as follows :- 

Division of Animal Health and 
Production- 

McMmter Laboratory-liara- 
sitology Investigations . . 

MehI&ster IJaboratory-Dipping 
and External Parasites . . 

MeMaster Laboratory-Wm1 . 
Biolo ,~  . . 

McMaster Laboratory-Para- 
sitology Field Investigations 

Mci\Iaster Laboratory-Bio- 
cliemistry . . , . 

Erological Survey of Wool 
Production . . . . 

National Field Station 
" Gilruth Plains "-Capital 
Expenditure . . . . 

Toxaemic Jaundice Investi- 
gations . . . . . . 

sheep Physiology Investiga- 
tions . . . . . . 33 

Fleece Analysis Investiga- 
tions . . . . . . 1,400 

Sheep Biology Investigations 96 
Physiolo ,~  of Reproduiction 

Investigations . . . . 400 
10,619 

Division of Plant  Indwtry- 

Dil ision of Phyaios- 
Wool Research 

I l l \  lsion of Biochen~istry and 
(+onera1 Nutrition- 

Biocheniieal and Nutritional 
In\  estigations . . . 

Miecellaneous- 
Expe~isci  arssociated with the 

visit of overseas wool textile 
authcn itit., 

Textile Research 

Total Expenditure . 

* Tncl:~drs C 1.233 on nccoullt of 1944-45 exnenditure. 
f Includcs £ $51 on account of 1944 4.7 e\l~c~rrtliture 

Revenue Fund-Ore-dressing Inves- 
tigations . . . . . . 817 . . 4. Bta/j'.-The following is a list of the staff of the 

Kevenue Fund-Fisheries Investiga- 
Council as at 30th June, 1946. The list does not in- 

tions . . . . . . 34 . . . . clude clerical staff, typists, laboratory assistants, and 
Revenue Fund-Oyster Investiia- miscellaneous workers. 

tions . . . . . . 220 . loti 
Revenue Fund-Division of Aero- 

nautics . . . . . . 100 1. HEAD OFFICE STAFF. 
Revenue Fund-National Standards (Head-quarters : 314 Albert-street, East Melbourne.) 

Laboratory . . . . 1,075 
lievenue Fund-Dairy Investiga- Clrief Executive Officer-A. E .  V. Richardson, C.M.G. ,  

tions . . . . 9 . . i\l.r2., D.Sc. 
Revenue Fund-Industrial Chemis- Executive officer-F. W. 6. White, M.Sc., Ph.D. 

t r y  . . . . . . 382 . . 
Revenue Fund-Merbein Research 

" 

iSxecutive Officer-Professor I. Clunies Ross, D.V.Sc. 
Station-Production of Pyre- Secretary-G. A. Cook, M.C., M.Sc., B.M.E. 
thrum . . . . . . 185 . .  " Assistant Secretary-F. G .  Nicholls, M.Sc. 

Revenue Fund-Information Ser- 
vice . . . . . . 76 . . . . Assistant Secretary-H. 0. Forster, M.Agr.Sc., Ph.D. 

I Revenue Fund-Fellmongery Re- G .  E. Gresford, B.Sc. 
search . . 

F.7904.-8 

. . 6 .. . ' Assistant Secretary (Finance and Supplies)--M. G. 
141,796 . . 90,594 Grace, A.I.C.A. 

Consultant-G. Lightfoot, M.A. 



tibrary- 
Chief L'brarian-Miss E. Archer, M.Sc. 
Assistant L i b r a r i a n M i s s  A. L. Kent. 
Assistant Librarian-Miss I?. V. Murray, M.Sc. 
Assistant Librarian-Miss J. Philip, B.Sc. 

Accozints, Stores- 
Accountant-D. J. Bryant, A.F.I.A. 

Orders and 'I'ranaport- 
J .  M. Derum. 

Staff- 
Staff and Industrial OfEicer-H. E. Waterman, 

A.F.I.A. 
R. D. Elder. , 

Records- 
P. Domec-Carre. 
P. Knuckey. 

Clerical ilsszstant to Chairman-Miss A. Slattery, B.A. 
fYlerical Assisfant to Chief Executive Oficer--Miss G. 

Byrt. 
Head Typist-Miss B. M. Thomas. 
S ~ n i o r  Glerical Officer, S?ydne? -R. F. Williams. 
Architect-W. R. Ferguson, B.E. 
Et~gineer-R. N. Morse, B.Sc., B.E. 

Liaison O v e r s e a s  

London- 
L. Lewis, B.Met.E. 
W. J. Ellis, A.S.T.C. - 
D. T. C. Gillespie, hI.Sc. 

Washinglolb- 
G. H. Munro, M.Sc. 
N. A. Whiffen, P.S.T.C. 
ill. F. Day, B.Sc., Ph.D. 

fIead Ofice- 
Miss J. Dunstone, B.Sc., Dip. Ed. 

Information Service- 

Administration- 
Officer-in-Charge-J. E. Cumniins, B.Sc., M.S. 
Acting Officer-in-Charge-J. S. Hosking, M.Sc., 

Ph.D. 
Technica! Secrct;~ry-F. ,I. Priest, A.S.A.S.M. 
Records Officer-Mrs. G. M. Kilvington, hl.Sc. 

lnf ormation Sect ion- 
Senior Research Offic2r-C. M. Gray, M.Sc. ' 
Senior Research Officer-D. T. C. Gillespie, M.SO. 
(seconded). 
Research Officer-A. R. Docking, M.Sc. 
Assistant Research Officer-G. J. mylie, B.A., 

B.Sc. 
Assistant liesearch Officer-N. H. Olver, M.Sc. 
Assistant Research Officer-Miss .T. Jill. Raldwin. 

B.Sc., Dip.Ed. 
Translation Section- 

Senior Translator-A. L. Gunn. 
Translator-Miss E. D. Armstrong, B.A. (Eons.) 
Translator-Mrs. E. Notkin, M.D. (Prague). 

Ediforial Gection- 
Editor of Publications-Miss M. E. Hamilton, 

B.Sc. 
film Section- 

Assistant Research Officer-S: T. Evans, B.Sc. 
Technical Offirer-E. S. Smith. 

At Sydney- 
Research Officer-A. M. Andrews, B.Sc. 

2. SECRETARIES OF STATE COMNITTEEB. 

New Sotith Wales- 
A. M. Andrews, B.Sc., Phillip Honse, 119 Phillip- 

street, Sydney. 
Victoria- 

F. G. Nicholls, M.Sc., 314 Albert-street, East 
Melbourne. 

Oz~eenslund- 
Misf. 11. F. Todd, 113 Eagle-street, firisbane. 

South Australia- 
J. Ward Walters, Division of Biochemistry and 

General Kntrition, University of Adelaide. 
Cl'estern ilustrulia- 

R. P. Roberts, M.Sc. (Agric.), Agriculture Depart- 
nient, l'erth, Western Australia. 

Taslnan ia- 
I'. J. Carter, c/o Premier's Office, Hobart. 

3. DIVISION OF PLANT INDUSTEY. 
(IIeadquarters: Canberra, A.C.T.) 

At Canberra- 
Administration- 

Chief-U. T. L)ickson, B.A., Ph.D. 
Librarian (half time)-Miss A. Nicholson. 
Senior Clerical Officer (half time)-D. Banyard 

(acting). 
Plant l'ulhology- 

Principal Heaearch Officer-H. R. Angell, O.B.E., 
Ph.U. 

Senior Hesearch Officer-J. G. Bald, M.Agr.Sk., 
1'h.D. 

Seiiior Research Officer-W. V. Ludbrook, 
B.Agr.Sc., Ph.D. 

Assistant liesearch Officer-D. 0. Norris, M.Sc. 
(Agric.) 

Assistant Hesearch Officer-Xiss M. Mills, B.Sc. 
Assistant Eesearch Officer-J. H. E. Mcliay, 

13.Sc.Agr. 
Plunt Improuement- 

Principal Hesearch Officer-J. R. A. McMillan, 
D.Sc.-\gr., M.S. (seconded). 

Assistant desearch Officer-F. W. Hely, B.Sc.Agr. 
(seconded). 

Plant I n  froduction- 
Senior Hesearch Officer-W. Hartley, B.A., Dip. 

ilgr. (Cantab.). 
Assistant Research Officer-S. G. Gray. ~ . ~ c : A n r .  ", - 

Hoi..ticulturul and General Bolany- 
Principal Research Oficer-C. Barnard, D.Sc. 
Research Officer-K. Loftus Hills, hl.,lgr.Sc. 

Plant Physiology- 
Research OHicer-J. Calvert, D.Sc. 
Assistant Research Officer-R. F. Williams 

(seconded). 
Kerbarium- 

Senior Research Officer-W. Hartley, B.A., Dip. 
Agr. (Cantab.). 

dgrostokogy- 
P r i n c i ~ a l  H~search Officer-J: Griffiths Davies. 

B.S& Ph.D. 
Senior Research Officer-C. S. Christian, 11-Sc, 
Senior Research Officer-C. M. Donald, ~ . A ~ . S C .  
Senior Research Officer-C. G. Greenham, M.Sc. 
Senior Research Officer-A. B. Cashmore, M.Sc. 

(seconded). 
Research Officer-R. M. Moore, B.Sc.Agr. 
Assistant Research Officer-E. H. Kipps, B.Sc. 
Assis:ant Research Officer-A. J. Anderson, B.Sc. 

(Agric.). 
Assistant Research Officer-C. W. E. Moore, 

C.Agr.Sc. 
Assistant Research Officer-E. I?. Biddiscombe, 

B.Sc. (Agric.). 
Assistant Research Officer-Miss Nancy Barrie, 

B.Sc.Agr. 
Assistant Research Officer-Miss HeIen R. Browne, 

B.Sc. 
Technical Officer-R. J. Hutchings, Dip.Ag.D. 
Technical Officer-R. E. Herrington, &.D.Hort. 

Tobacco lnrestigations- 
Senior Research O5cer-A. V. Hill, M.Agr.Sc. 



Vegetable Inzlestigations- 
Research OfEcer-E. RI. Hutton, B.Ag.Sc., 14.S~. 
Assistant Itesearch Officer-D. C. Wark, M.Agr. 

Sc. 
Technical Officer-Miss Joan Demaine, B.Agr.Sc. 

At nickson Ezperimcnt Sfation, Canberra, A.C.T.- 
Manager-L. Sharp, Dip.Bgr. 

At Cooper Laborafor?j, Qucensland Agricultural High 
School and Colleae, La71ces- 

Research Officer (agrosto1ogy)-T. B. Paltridge, 
B.Sc. 

Research Officer (agros:ology)-R. Roe, B.Sc. 
(Agric.) . 

Assistant Research Officer (agrosto1ogy)-N. H. 
Shaw. B.Ll~r.Sc. 

~echnic'al  Ovfficer (agrosto1ogy)-R. J. Pack, 
Q.D.Agric. 

Technical Officer (agrosto1ogy)-H. J. Wyndham, 
Q.D.D.. O.D.IIort. , - 

Technical Officer (agrosto1ogy)-R. Milford, 
Q.D.:lgric. 

Technical Officer (plant introduction)-W. G. 
Robertson, Q.D.dgric. and I-Iort. 

At " Gi7ruth Plains", Cunnamulla, Queensland- 
Technical Oacer (agrosto1ogy)-G. H. Allen, 

G.D.A. 
Terlinical Officer (agrosto1ogy)-C. I. Robertson, 

Q.D.Hort. 
At Stanthorpe, QzreensTand- 

Senior Research Officer (horticultural investiga- 
tions)-L. A. Thomas, M.Sc. 

At ATam hour, Queenslancl- 
Assistant (drug plant investigations)--G. P. 

Kelcnyi, D i p . & - .  (Dookie). 
At Brisbnne, Queenslnncl- 

Research Officer (plant introduction)-J. F. Milea, 
13.9g.r.S~. 

Teclinlcal Officer (drug plant investigations)--L. J. 
Webb. 

At Illurcsk, Western Australia- 
Assistant Research Officer (plant introduction)- 

E. T. Bailey, B.Sc. 
At University of Western Australia, Perth, Western 

Australia- 
Assistant Research Officer (agrosto1ogy)-R. C. 

Rossitcr, B.Sc. (Agric.). 
Assis:ant Research Officer (agrosto1ogy)-H. L. 

Pennington, B.Sc. (Agric.). . 
At Falkiner Nemorial Field Station, Deniliquin, Nelu 

Souf h I.Vales- 
Research Officer (agrosto1ogy)-R. W. Prunster, 

B.Sc. (Agric.). 
Research Officer (agrosto1ogy)-A. L. Tisdall, 

hC.Agr.5~. 
Assistant Research Officer (agrosto1ogy)-W. dd. 

Willoughby, B.Sc.Bgr. 
Assistant Research Officer (agrosto1ogy)-0. B. 

Williams. I 3 . i l ~ r . S ~ .  
Technical 0ffic; (agrosto1ogy)-E. R .  Brown, 

Dip.Ag.D. 
At n'cw E~rgland University College, Armidale, Neul 

Xoutla Wales- 
Assistant Research Officer (agosto1ogy)-E. J. 

Ililder, B.Sc. (Agric.). 
At ITuonviZJe, Tasmania- 

Senior Research Officer (fruit investigations)- 
D. Martin, B.Sc. 

At iVelbourne Unicersity, Victoria- 
Assistant Research Officer (drug plants)-Miss 

C. Rodwell, B.Sc. 
At Kathrrine Experiment Farm, Northern Territory- 

Farm Manager-F. H. Kent. 

4. DIVISION OF ECONOMIC ENTOMOLOGY. 
(IIead-quarters : Canberra, A.C.T.) 

At Canberra- 

Administration- 
Chief-A. J. Nicholson, D.Sc. 
Librarian (half time)-Miss A. Nicholson. 
Senior Clerical Officer (half time)-D. Banyard 

(acting). 

Biological Control and 1Il1~seum- 
Senior Research Officer-F. Wilson. 
Research Officer-T. G. Campbell. 
Alssistant Research Officer-E. F. Riek, M.Sc. 
Assistant Research Officer-P. B. Carne, B.Agr. 

Sc. 
Physiology and Toxicology- 

Senior Research Officer-D. F. Waterhouse, M.Sc. 
Research Officer-D. Gilmour, M.Sc. 
Assistant Research Officer-R. H. Hackman, 

M.Sc. (seconded from Division of Industrial 
Chemistry). 

Assistant Research Officer-R. F. Powning, 
A.S.T.C. 

Technical Officer-J. H. Calaby. 

Blowfly Investigations- 
Research Officer-K. R. Norris, M.Sc. 
Assistant Research Officer-T. M. Lemerle (on 

special study leave). 

Locust and Pasture Pests- 
Senior Research Officer-K. H. L. Key, M.Sc., 

I'h.D., D.I.C. 
Research Officer-L. R. Clark, M.Sc. 
Assistant Research Officrr-D. H. Colless (on 

special stndy leave). 
Technical Officer-D. L. Hall, Dip.Agr. (on re- 

habilitation study leave). 

Vegetable Pcsts and Virus Vector Investigations- 
Resrarch Officer-G. A. 11. Helson, 31.S~. 
Assisfant Research Officer-T. Greaves. 
Technical Officer-N. Grylls, Dip.Agr. 

' 1  I ermite In~~estigations- 
Principal Research Officer-F. N. Ratcliffe, B.A. 
Re*,eal*ch Officer-F. J. Gay, B.Sc., D.I.C. 

flarth-mite Inuestigations- 
.Idsistant Researc*b Officer-M. M. H. Wallace, 

B.Sc. 

, I f  Stufe Animal f7en7th Station, Yeerongpilly, 
Queensland. 

Principal Research Officer (veterinary ento- 
mology)-I. M. Mackerras, B.Sc., M.B., Ch.M. 

Senior Research Oficer (cattle tick investiga- 
tions)-L. F. Hitchcock, M.Sc. 

Research Officer (veterinary entomology)-Mrs. 
M. J .  hfackerras, M.Sc., M.B. 

Assistant Research Officer (cattle tick invastiga- 
tions)-R. W. Kerr, B.Sc. 

Assistant Research Officer (cattle tick investiga- 
tions)-W. J. Roulston. B.Sr. 

Technical Officer (cat t l i  tick investigations)- 
W. It. IIorne. 

At Tuli!?j, North Qupenslnnd- 
Assistant Research Officer (buffalo fly investiga- 

tions)-G. J. Snou,ball, B.Sc. 
Technical Officer (buffalo fly investigations)-A. T. 

hlills. 
Technical Officer (buffalo fly in.cestigations)- 

R. A. J. Meyers, Q.D.A.H., Q.D.D. 

At Trangie, New South MTale,r- 
Technical Officer (locust investigations)-L. J. 

Chinnick, Dip.Agr. 



IIrad-quarters : Cr. Flemington-road and Park-street, 
Parkville, Melbourne.) 

I /  ,lncnzal Health Research Laboratory und 
Diaisianal Ucad-quarters, Jlelbourne- 

Chief-L. U .  Bull, D.V.Sc. 
Divisional Secretary-A. J .  Vasey, B.Agr.8~. 
('Lief Bacteriologist and Officer-in-Charge-- 

il. W. Turner, O.B.E., D.Sc., D.V.Sc. 
Principal Research Officer (bacteriology)-T. S. 

Gregory, E.T'.Sc. 
Senior Rehearch Officer (pathology, bacteriology, 

dairy catt1r)-D. Murnaae, l3 .V.s~.  
Senior Itesearcl~ Officer (serological investiga- 

tions)-A. D. Campbell, L.V.Sc. 
Senior Rcsearch Officer (physiology)-R. H. 

JITatsoa, D.Sc.ilgr. 
Ilesearch Officer (immuno-chemistry)-A. T. 

Dnnn, M.Sc. 
Research Officer (bacteriology, d a i ~ y  cattle)-E. 

Munch-Petersen, M.Sc., Ph.B. 
liesearch Officer (chemical pathology and bac- 

teriology)--A. T. Dicl;, 31.S~.  
Research Officer (poultry breeding investiga- 

tions)--F. Skaller, B.Agr.Sc. 
, Assistant Rcsearch Offircr (bacteriology, anaero- 

bic infections)-A. JV. Rodwell, M.Sc. 
iissistnnt Research Officer (chemical pathology 

and analytical ch~mistry)-J. R. Ringlcy, 
D.A.C. 

~\ssistant Research Officer-Niss C. E. Eales, 
B.Sc. 

Asyistant Rrsearch Officer-Miss M. J. 
Xonshourgh, R S c .  

. h i s t a n t  Tie~earch Officer-H. G. Turner, 
B.Agr.Sc. 

Technical Officer-M. W. Mules. 
'I'tlclrnical C3icer-E. Told. 
Tecl~nical Officer-A. E. Wright. 
Terhnical Officer-J. J .  Spencer. 
Trchnical Officer (animal h11shandr.y)-L. C. 

Gamble. 
1,ibrarian-Miss F. V. Murray, M.Sc. (part-time). 

I I F. D. AlcMasfer Animal Health Laboratory, 
h'ydn ey- 

Officer-in-Charge-D. A. Gill, M.R.C.V.S., 
D.V.S.M. 

Senior R(,scnrch Officer (parasitology)-H. MrT,. 
Gordon, I3.V.Sc. 

Scnior Research Officer (biochemistry)-M. C. 
Franklin, hf.Sc., Ph.D. 

Senior Research Officer (field investigations, ecto- 
parasites)--N. P. IT.  Graham, B.V.Sc. 

Senior Research Officer (ch~mistry  of wool)- 
31. R. Freney, B.Sc. (seconded). 

Spnior 1l~scarc.h Officer (wool biology)-H. B. 
Carter, l3 .V.s~.  

Rescarch Officer (parasitology, field studies)- 
I. W. Montgomery, B.V.Sc. (on service leave). 

Re.~earch Officer (field studies, blowfly strike)- 
I. L. Johnstone, B.V.Sc. 

Research Officer (biochen~istry)--C. R. Austin, 
M.Sc., B.V.Sc. 

Research Officer (parasitology)-W. P. Rogers, 
hl.Sc., Ph.D. 

Assistant Research Officer (biochemistry)-R. L. - 

Reid, B.Sc.i\gr. 
Asqistant Rcsearch Officer (ectoparasites)-Mlss 

T. M. Scott, B.Sc. 
Assistant Research Officer (parasitology)-Miss 

P. M. Sambell, B.A. 

. h i s t a n t  Research Officer (wool biology)--Mish 
11. 11. I Ia rdr  3I.s~. - -- 

d i 

Assistant Iieaearch Officer (wool biology)-Miss 
P. Davidson. ESc .  

Techllical officer-E. A. Parrish. 
Technical Officer-IT. A. OfYord. 
Technical Officer-F. J. Hamilton. 
Technical Officer-H. '1'. Whitlock. 
Librarian-Miss A. G. Culey, M.Sc. 

4t E'. L>. Mcillnster Field Station, Badgery's Creek, 
New South Wnles- 

Principal Ptesearch Officer and OEcer-in-Charge 
(animal genetics)-R. B. Kclley, D.V.Sc. 

Scnior Research Officer (mrool productiol1)-J. 
1tic.lles. C.Sc. iLZzric.). Ph.D 

Senior ~ i s e a r c h  O%iic*ei jheef cattle production)- 
TV. A. Bcattie, B.A., LL.B. 

Eesrarch Officer-R. 11. IIayman, B.Agr.8~. 
Tcchnical Officer-G. D. Nation. 

& l f  ~\rc~tional E'ield Station " G i k u f h  Plains", Cz~nna- 
mulls, & ueensland- 

Research Ofseer-in-charge-J. F. Kennedy, 
M.dgr.Sc. 

Technical Officer (overseer)-I. D. B. Yuille. 

At E'lecf e Bnalysis Laborutory, Villawood, New South 
Wales- 

Scnior Research Officer (fleece analysis and wool 
measurement)-X. F. Roberts, 31.S~. 

-4 f Instit utc of Agricl~lture, University of Western 
d  sf ral ia- 

Re-earch Officer (biochemistry)-A. R. Becli, 
M.So. 

6. I>IVI#ION O F  BIOUHEMISTRY AND GENERAL 
NUTRITION. 

(IIead-quarters : at University of Adelaide.) 

('hief-H. R. Marston. 
I)irisional Secretary-J. W a ~ d  Walters. 
5flniur Research Officer-E. W. Lincs, B.Sc. 
'lcnior Re>carcll Officer-il. W. I'eirce, h1.S~. 
qc.n;or Ntsearcll Officer-H. J. Lee, B.Sc. 
Senior Itcsenrc.h Officer-D. S. Ricernari, B.Agr.Sc. 
Senior Rraeilrch Officer-Q. B. Jones, M.Sc. 
Ztc~eca~.rl~ Officer-F. V. Gray, B.Sc. 
Llssist:ult T1tlqearch Officer-I. G. Jarrett, B.Sc. 
issistant Research Officer-T. A. Quinlan-Watson, 

M.Sc. 
\ c i i i t aa t  Research Officer-Miss S. H. Allen, B.Sc. 
A\ssiqtant Researrh Officer-Miss P. Xecbeth, R.Sc. 
\s.*i;tant Reseaich Officer-A. Pilgrim, B.Sc. 
'I'~c.llnical Officei-D. W. Den-ey. 
'Tcchnical Officer-Q. W. Bussell. 
'I'eL.l~nipal Officer-C. E. Sleigh. 
'I'cc21nical Officer-R. F. Trowbridge. 
'Tec.llnica1 Officer-D. Graham. 
Technical Officer--V. A. Stephen. 
'L'cclll~ical Officer-J. 0. Wilson. 
Technical Ofieer-T. M. Rilstone. 
Technic+al Officer-B. W. Bussell, R.D.A., H.D.D. 
\qsiqtant Tibrarian-hliqs I. Sanders, B.A. 

(Read-quarters : at Waite Agricultural Research 
Iaititnte. Adelaide.) 

Administratio~z- 
Chief-J. A. Prescott, D.Sc. (part-time). 
Deputy Chief-J. K. Taylor, B.A., M.Sc., B.Sc.Agr. 



Soil S u r v e y  Section- 
Senior Research Officer-C. G. Stephens, M.Sc. 
Rcsearcll Officer-J. G. Baldwin, B.Agr.Sc., B.Sc. 
Assistant Research Officer-R. 13rex~cr, B.Sc. 
hsiistant Research Officer - E. J. Johnston, 

B.Sc.Agr. 
.Is.jsiant Research Officer-T. Langford Smith, 

M.Sc. (seconded). 
ihsistant Research Officer-K. H. Northcote, 

R.Ag.Sc. 
ilssistsnt Research Officer-G. A. S t e ~ ~ a r t ,  B.Ag.Sc. 
Assistant Research Officer-K. D. Nicholls, R.Sc., 

B.Ag.Sc. 
ilssistant Research Officer-G. Blackburn. 
Assistailt Research Officer-J. S. J3Tomersley. 
Drauphtimen-P. 1). I-Iooper. 
Technical Oflicer-F. A. N. GrecnT~-ood, D.D.A. 
Technical Officer-L. TV. P y m ,  R.D.A 
Tcch?ricnl Oficcr-D. D. Snter. R.D.'i. 
Technical Officer-C. 11. Tliompso~i, G.11.A. 

Soil Physics Seciz'on- 
Senior. Iicsearch Officer--T. J. Marshall, M.Ag.Sc., 

Ph.D. 
Assistant Research Officer-G. n. Bitchison, B.E. 
Assictsnt Research OEcer-G. B. Clarke, B.Sc. 
-4s~istailt R C S C ~ Y C ~  Officer-Cr. Pi. Stirlc, 13.8~. 

Soil Chemistry Section- 
Senior Research Officer-C. S. Piper, D.Sc. (part- 

time). 
Assistailt Research Officer (spectrography) - A. C. 

Oertcl, M.Sc. 
Ascistant Research Officer-H. C. T. Stace, B.Sc. 
Assict~nt Research Officer-R. hl. Tucker, B.Sc. 
Assi~tant Research Oficer-R. S. Becl~mith, B.Sc. 
Assistant Research Oificer-J. T. Hutton, R.Sc. 

Soil Microbioloqy- 
d s s i ~ t a n t  Research Officer-T. $1. Strong. M.Agr.Sc. 
A~sistant Research Officer - Miss M. P. Thomas, 

B.Sc. 
A t  IIohnrt- 

Research Officer (soil surveys) - G. D. Rubble, 
B.Ag.Sc. 

A t  Perth- 
Research Officer (soil surveys)-R. Smith, B.Sc. 

(Agric.). 
At Ilfelhozirne- 

Assistant Re2earch Officer (soil surveys) - R. G. 
Downes, M.Agr.Sc. 

At Deniliquin- 
Rrqearch Officer (soil surveys)-B. E. Biitler, 

B.Sc.(Agric.). 

At Irrigat ion Research Station, Grif i th-  
OEcer-in-Charge-E. S. Vest, B.Sc., 31,s. 
Research Officer-R. R. Pennefather, LZ.Agr.Sc. 
Research Officer-D. V. Welters, 3f.Agr.S~. 
Chemist-N. G. Cassidy, M.Sc. 
Plant Physiologist-R. F. Williams, M.Sc. 
Assistant Eesearch Officer-9. Prrkman, B.Sc.dgr. 
Assistant Eesearch Officer-V. J. Wagner, R.Agr.Sc. 
Bssistant Researell Officer-E. L. Greacen, B.Sc.Agr. 
Assistal~t Research Officer-K. Spencer, D.Sc.Agr. 
Assistant Research Officer-J. T. Fitzpatrick, 

B.Agr.Sc. 
Assistant Research Officer-L. F. Myers, B.Ae;r.Sc. 
Ss~is tant  Research Officer-&. F. Gurnett-Smith, 

R.hgr.Sc., Q.D.D. 
FTorticulturist-H. J. Frith, B.Sc.Agr. 
Technical Officer-B. H. Martin, H. D. A,  

A t  Commonwealth Research Stat ion,  Merbein- 
Officer-in-Charge-11. V. Lyon, M.Agr.Sc. 
Senior Research Officer-E. C. Orton, B.Sc. 
Research Officer - D. V. Walters, M.Agr.Sc. 

(seconded). 
Research Officer-G. Q. F. Cle~vett. B.E. 
Asqistant l<ecearah Officer-97. J .  Webster, B.Sc. 
Assistant Meeearch Officer-S. F. Rridley, B.Agr.Sc. 
Technical Officer-J. E. Giies. 
D;strid Officer (Wooripen)--R. C. Pdkinghorne 

(part-time). 
District Officer (Mou1amein)-H. Jackson (part- 

time). 

9. D:VISION OF FOREST PRODUCTS. 
(Head-quarters : 69 Yarra Bank-road, South Mel- 

bourne.) 

I t ln~inistration- 
Cjliief-S. 11. Clarke, B.E. 
Assistant to Chicf-C. S. F>lliot, B.Sc. 
,\ Gstant to Chief-H. E. Dadswell, D.Sc. 
L;l>~:~;.ian--JIi:s M. I. I-lulme. 
,1ssistant Librarian-Rliss J. Butler, B.Sc. 
Drnuglltsn~an--L. Santer, Dip. Eng. (Budapest). 

Ilroocl ,9fmcc!?rrc Section- 
Pr'ncipal Research Officer-in-Charge - H. E. 

Dacls~vell, D.Sc. 
Rccc3rch Officer-Niss A. M. Eclrersley, M.Sc. 
Hc\earch Officer-IS. D. Ingle, 33.For.S~. (N.Z.) 
\c.;~tant Rrl~earch Officer-A. R. Wardrop, M.Sc. 

Tec>l->n:rzil OEcer-Miss F. V. Griffin. 
Ph otogrcrphy- 

Technical Officer-E. S. Smith (seconded). 
Technical Officer-31;ss A. hI. Lightfoot. 

l.CTood Ch enzistry Section- 
Principal Recearch Officer-in-Charge-W. E. Cohen, 

T).Sc. (seconded). 
S ~ i i i o ~  Research Officer-3Iiss T. M. Xeynolds, 

lI.Sc., D.Phil. (seconded). 
Rcqearch Officer (actillg-in-charge) - D. E. Bland, 

M.Sc. 
Re+earch Officer-B. J. Ralph, B.Sc. 
dssist:nt Rcscarch Officer-A. J. Watson, A.M.T.C. 
:Islistant Research Officer-Miss E. M. Brims, B.Sc. 
Acqiqtant Recearch Officer-Miqs C. M. Emery, B.Sc. 
TerEnical Officer-A. G. Chnrl~s.  
T~cFnical Oficer-Miss J. hfeade. 
Rrcearcl, Cl~~mist-C. M. S tmar t ,  R.Sc. (on loan 

fr.orn l\ssociated Pulp and Paper Mills Ltd.). 
Tim her Plz~;sics S ~ c t i o n -  

Scn'or Research Officer-in-Charge - R. S. T. 
Kingston, B.Sc., B.E. 

Assistant Research Officer-I;. N. Clarke, R.Eng.Se. 
Trclin;cal OAicer-T. G. Scott, F.M.T.C. 

Timbcr ,Vlrch anics Accfion- 
Smior Research Officer-in-Charge-K. L. Cooper, 

M.A., B.Sc. 
Assictant Research Officer-N. H. Kloot, B.Sc. 
Assjiltant Reyearch Officer-R. G. Pearson, B.C.E. 
Technical Officer-J. J. Mack. 

Tiw hrr  Seqsonin q X ~ r f i o n -  
Senior Research Officer-in-Charge-G. W. Wright. 

n. E. 
Reqcarch Officer-J. W. Gottstein. B.Sc. 
hssistant Research Officer-I. ;T. W. l3isqc.t. R.Sc. 
Assistant Research Officer-C. Q. L~nsel l ,  B.Eng. Sc. 
Techrlical Officer--R. I). Roberts. 
Technical OEcer-C. K. Pickerinp. 

Timhpr  Prcsrrarrtion S ~ c t i o n -  
Research Officer-in-Charge-I?. Tamblyn, M.Sc. 

(Agric.) . 
.L\_ssicta~lt Research Officer-G. W. Tack, B.Apr.8~. 
Assictant R~cearch Oficer-a. Christensen, R.Sr. 
Technical Officer-A. Rosel. 



Veneer  and Gluing Section- 
Senior Research Officer-in-Charge-A. Gordon, B.Sc. - 

(seconded). 
Assistant Research Officer (acting-in-charge)- - - 

11. G. Higgins, B.Sc. 
Assistant Research Oficer-A. W. Rudkin, B.Sc. 

T i m b e r  Uti l izat ion Section- 
Principal Re~earch Officer-in-Charge-R. F. Turn- 

bull, B.E. (seconded). 
Senior Rexarch Officer-A. J. Thomas, Dip.For. 

(seconded). 
Research Officer-(acting-in-charge)-C. E. Dixon, 

M.Sc. 
Asyistant Research Officer-C. H. Hebhlethwaite, 

Dip.For. 
Technical Officer-G. Barrow. 

Mtcinfenrrnce S ~ c f i o n -  
Technical Officer-S. G. McNeil. 

10. DIVISION OR FOOD PRFSERVATION AND TRAITSPORT. 
(Head-quarters : at State Abattoir, Ilomebush Bay. 

Poctal Sddress: Private Bag, Hoinebush P.O.). 
A d m i n i s f r a f i ~ j e  and General- 

Chief-J. R, Vickery, M.Sc.,Ph.D. 
Divisional Secretary-R. B. Withers, M.Sc., Dip. Ed. 
Librarian-Miss R. Johnston, B.Sc. 
Maintenance Engineer-T. L. Swan. 

Ph ?/.sics Secfion- 
Princinal Research Officer-E. W. Hicks, B.A., 

B.s~. 
Recearch Officer-G. M. Rostos, Dipl. Ing. 

(Karlsruhe). 
Assistant Research Officer-M. C. Taylor, M.Sc. 

X i c r ~ b i o l o g ? ~  Section- 
Senior Research Officer-W. J. Scott, B.Agr.Sc. 
Assistant Research Officcr-D. I. Annear, B.Sc. 
Assistant Research Officer-M. R. J. Salton, 

B.S~.~4gr .  
- Technical Officer-P. R. hlaguire. 

Technical Oficer-D. F. Oliye, Dip.Ind.Chem. 
General Chemistry  Croup- 

Research Officer-F. E. Huelin, B.Sc., Ph.D. 
Asistant Research Officer-IT. 11. IkIcKenzie, h1.S~. 
Assistant Research Officer-Niss A. White, B.Sc. 

Fruit  Storage Secfion- 
Senior Research Officer-R. N. Robertson, B.Sc., 

P11.D. 
Assistant Research Oficer-J. I?. Turner, B.Sc. 

Canning and F r u i t  P r o d ~ ~ c t s  Section- 
Senior Research Officer-L. J. Lynch, B.Agr.Sc. 

% 

Senior Research Officer-JT. A. Empey, B.V.Sc. 
Research Officer-J. F. Kefford, M.Sc. 
Assistant Research Officer-R. S. Mitchell, 1 f . S ~ .  

Agr. 
Assistant Research Officer-V. M. Lewis, B.Sc.8gr. 
Tecllnical Officer-P. 0 .  Tllompson, A.S.T.C. 
Technical Officer-R. 911an (seconded from Division 

of Fisheries). 
Dried Foods Section-- 

Re~earch Officer-Miss T. M. Reynolds, M.Sc., 
D.Phi1. (seconded from Division of Forest Pro- 
ducts). 

Research Officer-A. I-Toward, M.Sc. 
Assistant Research Officer-11. S. McEee, B.A., 

D.Phi1. 
Assistant Research Officer-A. R. Prater, B.Sc.Agr. 
Assistant Research Officer-D. McG. AIcRean, B.Sc. 
Assistnnt Research Officer-J. Shipton, B.Sc.tlgr. 
Assistant Research Officer-11. G. Golding, B.Sc. 

At Rrisbane Ahattoir- 
Senior Research Officer-A. R. Riddle, A.B., 3l.S. 
Technical Officer-H. J. E. Prebble, Dip.Ind.Chem. 

At Aztsfralia I iouse,  Londo- 
Senior Research Officer-N. E. Holmes, B.E.E., 

M.Mech.E. 

11. DIVISION OF FISEERIES. 
(Head-quarters : CronulIa, New South Wales). 

At IIend-quarters- 
Cliief of Dirision-H. Thompson, M.A., D.Sc. 
Scnior Reqcnrch Officer (b:ietcriologist)-E. J. 

Ferguson Wood, hf.Sr., B.A. 
Researc*h Officer (biologist)-G. L. Kesteven, B.Sc. 
Resenrcl Officer (chemist and hydrologist)-D. J. 

Rochford, B.Sc. 
Reqeareh Officer (biologist)-Mrs. L. 11. Willings, 

B.A. 
As.i=tant Research Officer (biologist)-J. A. Tubb, 

nl.sc. 
Assistant Re~earch Officer (biologist)-I. S. R. 

RTunro, M.Sc. 
Accistant Revearch Officer (biologist)-W. S. Fair- 

bridgr, M.Sc. 
Assistant Recearch Officer (biologist)-J. M. 

Tliomson, M.Sc. 
Assistant Research Officer (chemist and hydrologist) 

-R. S. Spencer, B.Sc. 
Ascistant Research Officer (biologist)--Mrs. V. 

Jones, M.Sc. 
Terhnical Officer-A. Proctor (laboratory). 

At llelbourne- 
Principal Rcsenrch Officer-S. Fowler. 
Research Officer (!)iologist)-M. Blacliburn, M.Sc. 

At Per fh-  
Sen'or Re~earch Officer (biologist)-D. L. Serventy, 

B.Sc., P1i.D. 
~cchnida l  Officer-K. Sheard. 

Assiqtant Research Officer (biologist)-A. M. Olsen, 
3 f . S ~ .  

12. AUSTRALIAN NATIONAL STANDARDS LABORATORY.* 
Clerical- 

Senior Clerical Officer-R. F. Williams. 
Drawing Ofice- 

Chief Draughtsman-C. Williamson. 
Library- 

Librarian-Miss Sf. Barnard, B.A. 
Asc;stant Librarian-Miss B. Mortlock, B.A. 
Assistant Librarian-Miss &I. RlcI<echaie, B.A. 
- 1 s ~ i ~ t ~ n t  Librnrian-Miss E. Andrew-s, 13.8. 
Assistant Librarian-Mrs. R. Pulsford, B.Sc. 

Worl i~hop-  
Foreman-Supervisor-J. Hanna. 

13. D r s r s r o ~  OF METROLOGY. 
(IIead-quarters : National Standards Laboratory at  

Unit-ersity of Sydney.) 
Chief-N. A. Esserman, B.Sc. 
Senior Research Officer-P. M. Gilet, B.Sc., B.E. 
Reqearch Officer-G. A. Bell, 13.S~. 
Assistant Rcsearcll Officer-E. E. Adderlev. B.Sc. 
Assistant Research Officer-C. F. Bruce, 31.S~. 
Assistant Research Officer-W. A. F. Cuninghame, 

-n 77 
L5.b. 

Assistant Research Officer-Miss I, E. Demhurst, B.Sc., 
B.Ed. 

Assis'ant Research Officer-Miss M. C. Dire, B.Sc. 
Assistant Research Officer-Miss hl. M. Douglas, B.Sc. 
Assistant Researcli Officer-Miss C. I f .  Guilfoyle, B.Sc. 
Assistant Research Officer-J. A. Macinaate, B.E. 

* The services s11on.n lic.rcxunder are comnion t o  the Dirisions of 
nfrtrolnpy. Electrotecl~nology, nut1 I'ligsirs, housed in the 
Laboratory. 



Assistant Research Officer-Miss 11. Pearce, N.Sc. 
Assistant Research Officer-J. Waldersee, B.Sc. 
A~sistallt Eesearcll Officer-Miss P. TVeine, B.Sc. 
Assistallt Research Officer-Miss P. Yelland. 
Assistant Research Officer-Miss E. York, B.Sc. 
Testing Engineer, Graclc 11.-R. A. IIollomay, B.Sc., 

B.E. (on loan from New South Wales Railways). 
.lssistant, Clerical-Miss J. &I. McKechnie. 

14. DIVISION OF ELECTROTECRNOLOGY. 
(Head-quarters : National Standards Laboratory at 

University of Sydney.) 
Chief-D. M. Uyers, B.Sc., D.Sc.Eng. 
Technical Secretary-I,. G. Dobble, M.E. 
Senior Research Officer-W. K. Clothier, B.Sc., M.E. 
Research Officer-R. J. AIcaliins, B.Sc., Ph.D., D.I.C. 

(seconded from Division of Industrial Chemistry). 
Rezearch Officer-,\. M. Thonipson, B.Sc. 
Research OEcer-B. V. I-Iamon, D.Sc., B.E. 
Reseal-ch OiXcer-A. W. Love, h1.A. 
ilssistant Research Officer-P. A. Champion, B.E. 
'issistant Research Officer-D. J. Cole, B.E.E. 
Assistant Research Oficer--Q. J. A. Cassitij, B.E.E. 
Assistant Research Oficer-11. TV. Stokes, 13.Ec. 
~Zssistant Research Officer-J. S. Dryclen, h1.S~. 
Assistant Research Officer-N. A. Gikon,  M.Sc. 

(seconded from Division of Industrial Chemistry). 
Assistant Re.-earch Oficer-R. C. Richardson, B.E. 
&Issis'ant Researell Officer-G. A. Day. 
Assis'ant Research Officer-R. K. Oliver, B.E. 
Tecllnical Officer-R. W. Archer. 
Technical Officer-F. C. Ilrown. 
Assistant, Clerical-Miss G. Levy, 13.8. 

15. DIVISION OF PIIYSICS. 
(Head-quarters : National Standards Laboratory at 

University of Sydney). 
Administmf ion- 

Chief-G. H. Briggs, D.Sc., Ph.D. 
Technical Secretary-D. S. Woodward. 

Heat- 
Senior Research Officer-A. F. A. Rarper,  M.Sc. 
Assistant Research Oficer-V. R. G. I<emp, P,.Sc. 
Assistant Research Oficer-R. G. Wylie, B.Sc. 
Assistant Re~earch  Officer-TIT. A. Caw, B.Sc. 
Assistant Wesearrh Officer-Miss R. Scott, B.Sc. 
Technical Officer-E. S. Denny. 

Light- 
Research Office&. G. ~ i o v a n e l l i ,  M.Sc. 
Assistant Research Officer-11. F. Pollard, B.Sc. 

(part-time). 
Assistant Research Officer-J. W. Pearce, B.Sc. 
Assistant Research Officer-IT. 11. Steel, B.Sc. 
Assistant Research Officer-G. H. Godfrey, M.A., 

B.Sc. (part-time). 
Technical Officer-V. R. Schaefer. 

Solar Pkysirs- 
Research Officer-R. G. Giovanelli, M.Sc. 
Ass i~tant  Research Officer-J. K. Maclrenzie, B.A., 

~ s s i s t a l i t  Research Officer-N. A. Fanll, B.Sc, 
Assistant Rrsearch Officer-Mrs. L. E. R .  Rogers, 

M.Sc. (officer of Broken Hill  Pty.  Co. Ltd.). 
Wool Res~arch- 

Research Officer-E. H. Mercer, B.Sc. 
Assistant Research Officer-Nrs. K. R. Makinson, 

T 1 .  

16. DIVISION OF AERONAUTICS. 
(Head-quarters: Lorimer-street, Fishermen's Rend, 

Melbourne; Postal Address: Box 4331, G.P.O., 
Melbourne.) 

ddntinisfratiz'e- 
Chief-L. P. Coombes, D.F.C., B.Sc. (Eng.). 
Secretary-F. 31. McDonough, B.C.E. 

Strr~cfures and Muterials S e c t i o n ,  
Principal Hesearch Officer-XI. A. Willis, B.E. 
Stnior Research Officer-E, R. Love, 13.11., Ph.D. 

(part-time). 
Senior Research Officer-F. S. Shaw, B.E. 
Research OISicer-J. R. Green, D.Phil., B.E. 
Xss;stant Research Officer-F. H. Hooke, B.Sc., B.E. 
Assistant Research Officer-F. W. Hooton, B.Sc., 

B.E. 
Assistant Research Officer-W. W. Johnstone, B.E. 
&Zssistant Iiesearch Officer-N. B. Joyce, B.E. 
Assistant Research Officer-Miss D. A. Lernaire, 

B.Mech.E. 
Assistant Research Officer-Miss E. H. Mann, R.B. 
Bssistant Research Officer-11. s. Patterson, B.Sc. 

Eng. 
Assistant Research Officer-A. 0. Payne, B.E.Sc. 

. Assistant Research Officer-J. P. 0. Silberstrin, B.A. 
' h i s t a n t  Research Officer-R. TV. Traill-Nash, B.E. 
Technical Officer-C. 111. Bailey. 
Technical Officer-F. A. Dale. 
Technical Officer-N. E.  Richards. 
Technival Officer-J. TI. S'raw. 
Techniral Officer-G. W. Wj-cherley. 

,\Ietalluryy Section- 
Senior Research Officer-J. B. Dance, B.3ilet.E. 
Adviser on Corrosion-P. F. Thompson, F.A.C.I. 
Assistant Research Officer-A. R. Edwards, B.hlet.E. 
A I ~ s i s t a ~ i t  fiesearch Officer-H. I,. Wain, B.Met.E. 
~issistant  Iiesearcli Officer-O. J. Osborn, I3.Net.E. 
Assistant liesearch Officer-H. T. Greenaway, 

B.3Iet.E. 
Assistant Research Officer-N. M. McKinnon, M.Sc. 
~1ssistant Research Officer-E. Lumley. 
ilssistarit Itesearch Offirer--F. G. Lewis, B.Sc. 
Technical Ofiicer-L. M. Bland. 
Technical Officer-K. R. IIanna. 
Technical Oficer-F. TI. Rome. 
L'echnical OfIker-11. Bcllarny. 
Teclinical Officer-11. Johnstone, B.3fet.E. 

Ae~odyriarr~ics Section- 
Principal Besearcli Officer-G. N.  Patterson, B.Sc., 

hl.A., Ph.D. (abroad). 
Principal Scientific Officer (acting officer-in- 

charge)-R. A. Sllaw, 141.8. (on loan from Minis- 
try of Supply, London). 

Research Officer-G. K. Batchelor, M.Sc. (part- 
time ). 

,Issistant Research Officer-J. B. Willis, M.Sc. 
Assistant Research Officer-R. W. Gumming, B.E. 
Assistant Research Officer-J. F. M. Scholes, 

B.Eng.Sc., B.E. 
Assistant Ra:earch Officer-F. G. B l i ~ h t ,  B.Sc., B.E. 
Assistant Research Officer-A. F. Pillow, B.A. 
Assistant Research Officer-R. I-I. Adair, B.E. 
Assistant Research Officer-J. 11. Evans, B.E.* 
Assistant Research Officer-D. C. Collis, RSc .  
Assist:~nt Researc.11 Oficer-A. N. hlrCleaue. B.E. 
Sssistant Research Officer-E. R. Johnson, N.Sc. 
Assistant Research Offi-er-F. Redlich, B.E. 
Assietant Rrsearch Officer-G. J. Dailey. 
Assistant Research Officer-J. K. Strachan, B.A., 

B.Sc. 
H.A. Technical Officer-L. T. Watson. 

Atomic I'h ysics- Technical Officer-P. C. a'B. Chomley. 
Assis4ant Research Officer-W. I. B. Smith, R S c .  Technicaal Officer-G. F. Gerrand. 

Electrical Stanclards- Technical Officer-V. J. Smith.* 
Assistant Research Officer-N. A. Faull, B.Sc. Technira i Officer-H. J. F. (:errand. 

Technircrl P~rl>ices- Terhniral Officer-R. A. Wallis. 
Technical Officer-J. E. Thompson. -- 
Technical Officer-a. Sweet. * .ltt-clled to Departlnent of Aeronnutical Engineering, Sydney 

University. 
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Engines and Fuels B e c t i o ~  Cement ,  Ceramics, and Refractories Xec t ion-  
Principal Research Officer-M. W. Woods, D.Phil., Principal Research Officer-A. R. Alderman, Ph.li., 

B.E., B.Sc. D.Sc. 
Senior IZ17sear~h Officer-T. S. Eeeble, RE., B.Sc. Assi,tant Research Oificer-A. J. Gaskin, M.Sc. 
Research Offirer-W. B. Kennedy, B.3Tech.E. (part-time). 
Assistant liesearch Officer-J. C. Wisdom, Aissistarit Tic'i~arch Officer-R. H, Jones, B.Sc. 

E.3lech.E. ,L<ista~it l te .&arch Officer-11. E. Vivian, B.Sc.Agr. 
Assiita~it Research Officer-D. W. Lcw, B.3tech.E. Assistailt Kcsearch Officer-E. R. Srgnil, M.Sc. 
Assistant Research Officer-M. Sj. Walker, B.F. .\ssistant Re-earcl~ Ofiwr-C. E. S. Davis, B.Sc. 
Assibtant Research Officer-R. E. Pavia, M.Eng.Sc., (Honz. 1. 

I3.llech.E. Assistant Research Officer-J. Coutts, A.M.T.C. 
Assistant Research Officer-E. A. Kspe, M.Eng.Sc. Fouadry sands In7;estigations- 
Assistant Research Officer-R. A. Wriglit, 3.Mech.E. 
.lssistant nesearch  officer-^<. V. pavia, Research Officer--H. A. Stephens, B.Sc. (Hons.). 

B.Mech. E. l 'erhl~iral Officer- (4. V. (Yilllen. 
-1ssistant Research Officer-R. L. Brooks, B.Sc.Eng- Physical nletallurgy Section-- 
.i~qistant Research Officer-4. L. T)~ans, 3.Mrclh.E. Kest.arc 11 Officer--11. W. Worner, M.Sc. 
Technical Officer-M. L. .A tkin. .\ssista~it Rvsearch Officer-E. J. T. Lumley, B.Sc. 

I n s t ~ ~ u m c ~ n f s  Section- ,issistant Besearch O6cer-Miss R. I. Shoebridge, 
Re~earcli Officer-A. E .  Eerguson, B.E.E. B.Sc. 
~ ~ ~ i ~ t ~ ~ t  ]tlesrarch officer.--n. c. H. nravirlgton, Technical Officer-K. R. Hanna, F.M.T.C. 

r3.S~. Physical Chemistry  Section- 
Assistant Research Officer-H. I. Pizer, B.E.E. Research Officer-E. L. Sutherland, M.Sc. 
Tecl~nical Officcr-A. N. Clowes. .\t71~rt:cllt ~ c s c a r c h  Officer-W. JT. Mansfield, B.Sc. 

Itrorlcsh ops- (lions.). 
Worl:&ops Supervisor-D. W. Eaton. 

Technival Officer-L. 3'. Evans, D.S.M.B. 
Technical Officer-H. F. A. Hergt, A.M.T.C. 

L ) r u w i ~ ~ ( ~  Oflice- Teclinical O&cer-J. A. Corbett. 
Sectional Dranghtsman-J. M. Morgan. ( ' h  e~n ica l  Physics  S e c t i o n -  

l 'hutograph~--  Senior Research Officer-A. L. G. Reas, M.Sc., 
Tpchnical Officer-Miss E. F. Lightfoot. 

1'll.D. 
Assistant Research Officer-J. M. Cowley, M.Sc. 

l,ibrary- .lsaiqtarit Kescarrh Oificer-J. L. Farrant, K S c .  
T,ihrnrian--Miss H. P. Meggs  art-time). O-,.gnnir ,Section-- 

Principal Eesearch Officer-H. H. I-Iatt, B.Sc., 
1Ph.D. 

Kesearcll Officer-J. S. Fitzgerald, M.Sc., Ph.D. 
17. DIV~SION OF INDITSTRIAL CHEMISTRY. Reaearch Officer-J. R. Price, M.Sc., D.Phi1. 

Liesearch OiEcer-M. E. Winfield, hl.Sc., Ph.D. 
(Iiead-quarters: Lorimer-street, Fisherman's Bend, _issiStant Iiesearch 0ffice~-S. C. Hancox, lI.Sc. 

hlelbourne ; Postal Sddress : Box 4331. G.P.O., . h i s t a n t  Research Officer-I(. E. Murray, 
Melbourne.) i3.Sc.(Hons.). 

Aclminisfrative and General- .bsisiant Research mcer-R. G. Curtis, M.Sc. 

Cllief-I. W. Wark, Ph.D., D.Sc. 
-1ssistai1t Research Officer-R. J. L. Martin, M.Sc. 

Dirisional Secretary-L. Lewis, B.Met.E. (secon- 
.issbtant Research Officer-A. G. Dobsoii, M.Sc. 
.lsqietant Research Officel--D. J. Clark, M.Sc. 

drtl.) -1ssistaril Iiesearch Officel-'. K. Dalton, A.S.T.C. 
.Issistant Secretary (Acting Secretary)-A. E. Technical Officer-W, J. Troyahn, A.M.T.C. (on 

Scott, M.Sc. study leave). 

/)airy l 'roducts Section- Tecliilirxl Officer-W. E. Hillis, A.G.lnst.Tech. 
sellior Re;earc.]l Officer-Q. ~ ~ f t ~ ~  Hills, B,Agr.sc. Techilical Oficer-R. B. T3radhrlry, D-Bendigo S.M. 

(sec~onclrd). 1'c.chnical Officer-Miss F. 31. Jensen. 

Terhnical Officer-W. G. T. LaRan, H.13.D. (secon- Biochemistry section- 
ded) . Senior Research Officer-F. G. Lennox, D.Sc. 

,)I inernls Uti l izat ion S e c t i o n ,  Hewarch Officer-W. J. Ellis, A.S.T.C. (seconded). 

Priilcipal lic,warch Officer--R. G. Thomas, B.Sc. 
.lssistant ltesearch Officer -W. G. Crewther, M.Sc. 
,IssiAtant Research Officer-J. M. Gillespie, h1.S~. 

Senior Research Officcr-A. Walkley, B.A., B.Sc.. 
Ph.D. 

Assistant Research Officer-Miss M. E. Maxwell, 
M.Sc. 

Rcacarcll O6cer-A. W. Wylie, M.Sc., Ph.D. 'Terllnical Llssistai~t-R. A. Fookes. 
A ,sibitant Research Officer-P. Dixon, M.Sc. 
Assistant Research OEcer-F. K. XcTaggart, M.Sc. Chemical Engineering f leet ion-  
.Issistant Hcseareh Officw-T. R. Scott, M.Sc., Principal Research Officer-E. J. Drake (seconded). 

B.Ed. Srnior Researclt Officer-D. R.  Zeidler, M.Sc. 
,\s:.i lalit Research Officer-F. R. Hartley, M.Sc. .\ssistarit Research Officer-I. Brown, D.Sc.(Hons.). 
.\ssistant Research Officer-E. C. Croft, l3.S'~. A \ s s i s t ~ r ~ t  Research Officer-R. TV. Uric, B.Sc. 
=\ssistant Research Officer.--A. D. Wadsley, M.Sc. i\ssistant Rest.arc~h Officer-J. F. Pearse, B.Sc. 
.\ssi.~tarit Research Officer-I. C. Kraitzer. ( I-Ions.). 
L\ssistar~t Resewc~h Officer--E. 5. Pilkington, .\ssi.itant Research Officer-B. W. Wilson, M.Sc. 

A.S.T.C. Techniral Officer-J. L. Clay, A.M.T.C. 
Technival Officer-B. R. Skewes. Senior Draughtsman-C. Simpson. 
'L'echnical Officer-V. A. C. Bertrand. Draughtsman-R. H. Evans. 
T~rhnical  Offirer-J. I?, Moresby, A.S.T.C. nraughtsman-I,. 13. B1111. 

--- - 



/ I t  Un ivers i t y  of W e s t e r n  Australia--Alunite Inves t i -  
gations- 

Assistant Research Officer-G. H. Payne, M.Sc. 
As , i~ tan t  Resc'arch Officer-W. E. Ewers, M.Sc. 

.4f Car~bcrra ,  Diuision of Ecor701nic Entomology-  
-1ssistant Research Officey--R. H .  IIackman, M.Sc. 

A t  S y d n c y ,  D i ~ l i s i o n  of ElectroteclznoZogy- 
Revarch Oflicer-lt. J .  Meakin~, B.Sc., Ph.D. 
,\ssistay~t Rcsearch Officer-N. A. Gibson, M.Sc. 

Library- 
Librarian-Miss H.  P. hleggs (part-time). 

18. DIVISION OF RADIOPHYSICE. 
(Head-quarters : a t  University of Sydney.) 

Chief-E. Q.  Bowen, O.B.E., M.Sc., Ph.D. 
r-1 Lechnical Secretary-A. J. Higgs, R.Sc. 
Special liesearch OfEc.er-D. B. Martyn, D.Sc.. 

Ph.D. (seconded). 
l'ropagaCio?z R ~ s c n r c h -  

Principal Rcsearch Officer-J. L. Pawsey, M.Sc., 
Ph.D. 

Senior Eesearch Officer-E. B. Eraus, Ph.D. 
Senicr Revarch Officer-P. Squires, M.A. 
Re~eyrch Officer-I;. 1,. &fcCready, B.Sc., B.E. 
Research Officer-T. Pearcey, E.Sc. 
Rcsearch Officer-F. J. Kerr, M.Sc. 
I.tescarcl? Officer-Miss E. Payne-Scott, M.Sc. 
A\ssistant Research Officer-G. J. Parker, B.Sc., B.E. 
Avistant Research Officer-D. E. T i a b s l ~ ~ ,  R.8c., 

B.E. 
* h i s t a n t  Research Officer-E. Westfold, M.Sc. 
.\ssistailt Xcsearch Officer-D. F. TTrquhart. B.Sc. 
Assistant Research Officer-Miss B. Lippman, B.Sc. 
Technical Officer-G. J. Stanley. 

C'acuum IJhysics- 
Principal Research Officer-0. 0. Pulley, B.Sc., 

B.E., Ph.D. 
Research Officer-S. F. Smerd, B.Sc. 
Assistant Research Officer-B. Y. Mills, B.Sc., B.E. 
Assistant Research Officer-R. N. Bracewell. B.Sc.. 

B.E. 
Assistant Research Officer-Miss J. M. Freeman, 

M.Sc. 
Assiqtant Rcsearch Officer-J. Symond.9, B.Sc. (on 

overseas leave). 
Technical Officer--F. C. J a m a .  
Tccllilical Officer-R. C. Baker. 
Technical Officer-R. Lorimer. 

Radar Research- I 

S ~ n i o r  Eesearch Officer-F. J. Lehany, M.Sc. 
Research Officer-H. 6. Minnett, B.Sc., B.E. 
Alssistai~t Research Officer-C. A. Shain, B.Sc. 
4~si . t -nt  Research Offic~r-N. R. Labrum, B.Sc. 
Assistant Research Officer-T. R.  Kaiser, M.Sc. 
Technical Officer-C. S. Hipgins. 

Radar  Development- 
Principal Rrsearch Officer-J. H. Piddington, 

M.Sc., B.R., Ph.D. 
licgearch Officer-B. F. Cooper, B.Sc., B.E. (on 

owreeas leave). 
k ~ s e a r c h  0fficc.r-M. Beard, B.Sc., B.E. 
Research Officer-G. P. Brown, B.Sc. 
Rclsearch Oficer-J. Warner. B.Sc., B.E. 
-4ssistant Research Officer-J. H. Gerrand, B.Sc., 

R.E. 
Assistant Research Officer-E. B. Mulholland, B.Sc. 
Aqsidant Research Officer-H. I,. Humphries, B.Sc., 

B.E. 
Technical Officer-E. A. Page. 
Terhnical Oficer-J. V. Hindman, 

Engineering Dezielopment- 
Senior Research Officer-V. D. Burgmann, R.Sc., 

B.E. 
Research OEcer-L. U. Hibbard, B.Sc., B.E. 
Research Officer-A. B. Thomas, B.A. 
Rese;lrc~i~ Officer-J. G. Downes. 
- l ih i~t~: l t  Rcisearch Officer-J. ,I. Fry, B.Sc., B.E. 
.\ssistant Rr~scarcli Officer-E. K. h a l l ,  B.Sc., B.E. 
A\ssi,taiit Research Officer-R. B. Coulson, B.Sc., 

B.E. 
Assistant Research Officer-G. C. Dewsnap, B.E.E. 
Assistant Research Officer-H. N. Edwardes, B.Sc., 

B.E. 
A\ssistant Research Officer-A. A. Taylor, B.Sc., 3 . E .  
.\ssibtant Research Officer-E. McCarthy, Z:.Sc., 

I1ip.Ed. 
'I'echnical Officer-T. D. Nemnham. 
Technical Officer-K. R. McAlister. 
Technical Oficer-G. A. Wells. 
Technical Officer-0. C. Turner. 
Technical Officer-D. C. Dnnn. 
Technical Officer-T. T. Hedges. 

Kngirreering Bervices- 
&\sqistant Hesearch Officer-J. P. Eagles. 
Chief Drnughtsman-F. M. Carter. 
Worlsshop Foreman-H. Byers. 

l'uhlications- 
i\.sistaat Research Officer-Miss L. F. Plunkett, 

B.Sc., Dip.Ed. 

19. SECTION OF TRIBOPHYSICS. 
(Head-quarters : at University of Melbourne.) 

OAicer-in-Charge-S. H. Bastow, D.S.O., B.Sc., Ph.D. 
(C'antab.). 

Besi~arch Ofticer (chemistry)-J. N. Gregory, M.Sc. 
Itesearch Officer (metallurgy)-R. W. I(. Honeycombe, 

M.Sc. 
Research Officer (engineering)-T. V. Krok, B.E. 
Research Officer (chemistry)-M. F. R. Mulcahy, 

M.Sc., A.G.Inst.Tech. 
;\ssictant Research Officer (chemistry) - E. R. 

Ballantyne, B.Sc. 
Assiqtant Ziesearch Officer (chemistry) - E. B. 

Greenhill, M.Sc. (attached to P.C.R.S. Group, Cam- 
bridge). 

A ~ s i ~ t a n t  Research Officer (metallurgy) - M. E. 
I-Iarrreaves. B.3Iet.E. 

Assisfant Rcsearch Officer (electrical engineering)- 
19. lfirheli, B.E.E. 

Assistant Rebearch Ogcer (chemistry) - A. J. W. 
Moore., B.Sc. attached to P.C.R.S. Group, Cam- 
br'dge) . 

:lssL tant Research Officer (chemistry) - Miss M. 
Nc~v;ng, R.Sc. 

.\ssist:int Research Officer (chemistry)-R. G. Vines, 
M. S c. 

.\ssistant Research Officer (electrical engineering) - 
G. W. West. R.E.E. 

tlssistant Research Officer (chemistry)-A. Yoffe, 
M.Sc. (attached to P.C.R.S. Group, Cambridge). 

'rechnical CjfIicer (photographer)-F. 11. Hay. 
Technical Officer (radio-physicist)-T. S. Holden, 

B.Sc. 
Physica! Metallurgist-W. Boas, D.Eng. (Berlin), 

M.Sc. (part-time). 

20. BUILDING MATERIALS RESEABCH. 
(Head-quarters: Graham-road, Highett, Victoria.) 

A d m i n i s t m t i u e -  
OfEcer - in - Charge - Ian  Langlands. B.E.E., 

M.Mech.E. 
Technical Secretary-W, F. Evans, B.Sc, 



Information and Library- 
Research Officcr-J. It. Barned, B.Sc., A.M.T.C. . 
Assistant liesearch Officer-Mrs. C. U. Petrie, U.A., 

Ph.D. 
Librai-ian-Miss A. G. Baldwin, B.A. 

Il.lechanica1 and Physical Testing Laboratory- 
Research Officer-P. II. Sulzberger, B.Sc. 

Goncrcle Jnresf igations- 
Research Officer-W. H. Tay!or, M.C.E. 

Su~facing Alateric~ls Investigations- 
Senior Iiesearch Officer-E. IT. Waters, M.Sc. 

Building Boards and Insulating Jlaterials Investiga- 
tions- 

Research Officer-R. W. Muncey, B.E.E. 
Organic Materials I~~nestiqntions- 

Research Officer-B. M. Holmes, M.Sc. 
Draujinq Office- 

Draughtsman-G. T. Stephens. 
Draughtsman-D. G. Howson. 

21. FLAX RESEARCH. 
(Tiead-quarters : Graham-road, Eighett, Victoria.) 

Officer-in-Charge-W. L. Greenhill, M.E. 
Research Offiicer-A. M. Munro, M.3. (Oxon.). 
Research Officer-Miss J .  F. Couchr~lan, 13.S~. 
Research Officer-G. W. Lanigan, M.Sc. 
Technical Officer-31. Tisdall. 

22. SECTION OF MATHEMATICAL STATISTICS. 
(IIead-quarters : at University of Adelaide.) 

A f Sectional Head-quarters- 
Principal Research Officer-E. A. Cornish, M.Sc., 

~ . ~ g r . S c .  
Assistant Research Officer-R. Birtwistle, B.Sc. 
Assistant Research Officer-G. G. Coote, B.A., B.Sc. 
Assistant Research Officer--A. T. James, B.Sc. 

(ITons.). 
Aqsist~nt Research Officer-N. A. Munro, B.Sc. --- 
Sectional Secretary-Miss E. &I. G. Goodale. 

At Division of Animal IIealth anti Production, Sy& 
ney- 

Re~earch Officer-Miss II. A. Newton Turner, 
D.Arch. 

Assistnnt Research Officer-Miss V. M. Botham, 
B.Sc. 

At Diz:ision of Forest Products, IlIeZbourne- 
Research Officer-E. J .  Williams, B.Com. 
Assistant Re:earch Officer - R. T. Leslie, B.A. 

(IIons.), B.Sc. 
At Divisions of I'lant Industry and Economic Ento- 

rnolog?~, Canberra- 
Senior Research Officer-G. A. McIntyre, B.Sc., 

DipEd.  

23. RADIO RESEARCH. 
(Head-quarters : c/o E!ectrical Engineering Depart- 

ment, University of Sydney.) 
At S~jdney- 

Research Officer-1,. S. Prior, B.Sc. 
Assistant Rezearch Officcr-C. 13. Kirkpatrick, B.Sc. 
Assistant Research Officer-J. A. IIarvey, B.Sc. 
Assistant Resc3rch Officer-A. 11. Nash, B.Se. 
Assistant Re?earrIl Offirer-Mrs. hl. IIarrison, B.Sc. 
Technical Officer-G. C. Morrison. 
Technical Officer-M;ss B. Hardwick, B.A. 
Technical Officer-Miss G. Polden, B.A. 
Technical Officer-Miss V. Henderson, B.Sc. 
Technical Officer-Miss H. Barnes, B.Ec. 
Draughtsman-R. Wark. 

At Jlk. Sfromlo, Canberra- 
Assistant Research Officer-L. H. Heisler, B.Sc. 

24. ORE-DRESSING INVESTIQATIORS. 
At University of illelbourne- 

Officer-in-Charge-IP. H. Dunkin, B.Met.E. (part- 
time). 

Research Officer-K. S. Blaskett, B.E. 
Technical Officer-F. D. Drews. 

At School of iVines, Adelaide, South Australia- 
lZssistant Research Officer-D. R. Blaskett, B.E. 

At School of Nines, I<algoorlie, Western dustralia- 
Officer-in-Charge - R. W. Fletcher, B.Sc. (part- 

time). 

25. OTHER INVESTIGATIONS. 
L)air?y Research Section- 

Officer-in-Charge-W. J. Wiley, D.Sc. 
Senior Research Oficer-E. G. Pont, M.Sc.Agr. 
Senior Research Officer-G. Loftus Hills, B.Bgr.Sc. 

(seconded from Divis;on of Industrial Chemistry). 
Research Officer-R. C. IIutchinson, D.Sc. 
Research Officer-J. Conochie, 13.S~. (Agric.). 
Assistant Research Officer-A. J. Lawrence, B.Sc. 

Minerngraphic Investigations- 
In~eatigator-F. L. Stillwell, D.Sc. 
Research Officer-A. 13. Edwards, D.Sc., Ph.D. 

Rubber ITI  f:cstigations-- 
Assistant liesearch Officer-R. E. Shapter. 

Oenological In~>estigations- 
Research Officer-J. C. M. Fornachon, B.Ag.Sc., 

M.Sc. 

5. Publications of the Council.-The following 
publications -\\,ere issued tiy the Council during the 
year :- 

(i)  Bulletins. 
No. 186.-The General Ecological Characteristics of 

the Outbreak Areas and the Outbreak 
Years of the Australian Plague Locust 
(Cl~ortoicetes terminifera Walk.), by 
K.  H. L. Key, N.Sc., Ph.D. 

No. 187.-Alcohol: I t s  Place in Organic Chemical 
Industry, by II. H. IIatt, B.Sc., Ph.D. 

No. 188.-A Soil, Land-Use, and Erosion Survey of 
Par t  of County Victoria, South Bus- 
tralia, including the Hundl-eds of 
Belalie, Why te, Reynolds, and Anne, 
and Par t  of the IIundreds of Caltowie, 
Yangya, and Bundaleer, by C. CJ. 
Stephens, JI.Sc., R. I. IIerriot, B.Ag. 
Sc., R. G. Dowries, M.Agr.Sc., T. 
Langford-Smith, M.Sc., and A. If. 
Acock, B.A., D.Phil. 

No. 189.-Soils of the Berriquin Irrigation District, 
iYew South Wales, by Robert Smith, 
B.Sc. (Agric.). 

No. 190.-Foundry Sand Resources of South Aus- 
tralia, by H. S. Cornelius and H. A. 
Stephens, B.Sc. 

No. 191.-Studies of the Physiology and Toxicology 
of Blo~vflies. 10. A IIistochemical Ex- 
amination of the Distribution of Copper 
in Lucilia cuprina. 11. A Quantira- 
tive Investigation of the Copper Con- 
tent of IAucilia cuprina, by D. F. Water- 
house, M.Sc. 

No. 192.-Investigations of Guayule (Parthenium 
argenlatum Gray) in South Australia, 
by R. L. Crocker, M.Sc., and B. C.  
Trumble, D.Sc., M.Agr.Sc. 

No. 193.-Post-Miocene Climatic and Geologic 
Eistory and its Significance in Relation 
to the Genesis of the Maior Soil T v ~ c s  
of South Australia, by R. L. ~ r o Z e r ,  
M.Sc. 



No. 194.-A Procedure of Investigation in Fisheries 
Eiology, by G. L. liesteven, 13.S~. 

No. 195.-An Accoullt of Experiments  Undertaken 
t o  Determine tlie N a t u r a l  I'opulation 
Density of the Sheep U l o ~ f l y ,  Lzicilia 
cuprina Wied., by Darcy  Gilmour, 
M.Sc., D. F. Raterhouce.  hZ.Sc., a:ld 
G. A. McIntyre,  B.Sc., Dip.Ed. 

No. 196.-Transmission of P o t a t o  Vi rus  Diseases. 
5. Aphid  Populations, Resistance, and  
Tolerance of P o t a t o  Variet ies  to  Leaf 
Roll, J. G. Bald, hI.Agr.Sc., Ph.D., 
D. 0. Norris ,  hf.Sc. (Agric.), and  G. 
A. XI. I-Ielson, M.Sc. 

(ii) Industr inl  Chemisfr?y Circular. 
No. 5.-The Significance, Measurement, and Control 

of I Iydrogen I o n  Concentration, hy 
Al lan  Walkley, B.A., B.Sc., Ph.D. 
( i i i )  Quarterly  Jozirnal. 

Vol. 18, No.  3, August,  1945. 
Vol. 18, No. 4, November, 1945. 
Vol. 19, No.  1, February ,  1946. 
Vol. 19, No. 2, h h y ,  1946. 

( iv)  Anncual Repor t  for fhe year ending J u n e  30, 1945. 

(v )  2CliscelTaneo~s. 
" C.S.1.R.-1945 ", by G. Lightfoot,  M.A. 

SXII I .  ACKNOWLEDGJIENTS. 
I n  various sections of this Repor t  reference h a s  been 

made to t h e  valuable assistance afforded by Inally State 
Departments, Tlniversitics, and other organizations and  
individuals. Tlie Council desires to  express i ts  grat i tude 
f o r  the help given by these bodies and persons in  pro- 
viding laboratory accommodation and  other  facilities 
and  i n  m a n y  other  ways. T h e  Council also ~ v i s l ~ e s  
to  acknowledge the  assistance i t  has  receired f rom i ts  
S t a t e  Committees and other Commi:tees. the members 
of whirh h a r e  placed their  knowledge a n d  experience 
so freely a t  i ts disposal. 

DAVID RIVETT, Chairman.  
11. E. V. RTCIL\RDSON 
F. TV. G. TVIIITE Committee. 
I. CLUXIES ROSS 

G. A. COOIC, Secretary. 
November, 194G. 

4.-PERSONNEL OF TIIK COTTYCTT, AND OF ITS 
VARIOUS COJIJIITTEES. 

COUNCIL (AS AT 3 0 ~ ~  JUNE, 1946.) 
RXECTJTIYE. 

Sir David Rivett, IC.C.1I.G.. ll.i\., D.Sc., F.R.S. (Chairman). 
A. E. V. Richardson, C.JI.G., N.A., D.Sc. (Chief Executive 

O[ficcr). 
F. 111. G. White, 3l.Sc.. Ph.D. 
Professor I. Cl~uiics Ross, D.V.Sc. 

Cm URII ax o r  STATE COJINITTEES. 
(Vacant) (Xew Sontll IYales) . 
Profcsior I? <I. Harti~ng. D Sc. (Victoria). 
R .  J .  Donaldson. Il.S.0.. R.C.14:. (Qneen\l:lnd). 
Profescor Icerr Grant. 3 l .F~ .  (Soutl~ ilnatralia). 
P. H. ETarl~er. R. 4. (Wei te~n  Australia). 
B. H. Focter, B.C.E. (Tasmania). 

CO-OPTED R ~ E M E ~ S .  
Professor E. Aqhby, D Sc. 
N. K. S. B~odribb, C.B.E., F.R.I.C. 
Sir Harry Brown. C.N.G., A1.B.E. 
Profe?=or IT'. J .  Dakin, D.Sc. 
hI. T. TV. Eady, 
\X7. S.  Kellv. 
E. H. B. iefroy. 
G. J.ightfoot, M.A. 
Professor Sir John Madsen, B.E., D.Sc. 
Profec~or H. C. Iiichards, D.Sc. 
J .  P. Timg, R.A.. R.Sc., B.E. 
Professor S. &I. Wadham, M.A., Dip.A,or. 

STBTE COM&IITTICES (AS AT 3 0 m  JUNE, 1946). 

(Vacant) (Chairman). 
Professor E. Ashby, D.Sc. 
Profeqsor Sir Henry E. Barraclough. K.B.E., V.D., B.E., 

R1.lI.S. 
Sir Harry Brown, C.M.G., lI.B.F. 
Profeisor TT7. J. Dakin, D.Sc. 
I'rofrssor J .  C. 1i:arl. I1.Sc.. Ph.D., F.R.I.C. 
A. J. Gibson, it1.E. 
W. R. Hebblr\rhite, B.E. 
1 1 .  J. Jone~ .  
Hon. Sir Norman W. Kater, M.B., Ch.N., M.L.C. 
Sir Frederick RTcMaster. 
Professor Sir J o l ~ r ~  Illadsen, B.E., D.Sc. 
J. Merrett. 
R. ,T. Noble, B.Sc.Agr., M.Sc., Ph.D. 
R. G. C. Parrv Okeden. 
J. G. Peake. 
A. 12. Penfold, F.R.I.C. 
Profc5qor J. D. Stemart. F.R.C.V.S.. B.V.Sc. 
E. 11. F Snain. D;ri.I~or. 
J. P. Tivey, B.'A., 'B.sc., B.E. 
W. L. \I-aterhouse, X C . ,  I).Sc.Agr., D.I.C. 
Professor X. D. Watt. MA.. B.Sc. 
C. M. Williams. 

Professor E. J. Eartun?. D.Sc. (Chairman) .., 
R. S. Andrews, B.Sc. 
\V. Raragwanath. 
N. R. S. Crodribb. C.B.E.. F.R.T.C., 
Profrscor F. If.  Burnet, M.D., Ph.D., F.R.S. 
N. T. IV. Eady. 
Sir Herbert TV. Gepp. 
Rus-ell Gr'mnnde. C.B.E.. B.Sc. 
H. Herman. I).Sc., Bl.II.E., B.C.E. 
G. G .  Jobbins. 
Sir Dalsiel Kelly. LL.B. 

N. Taylor, B.Sc., F:R.T.C. 
Profescor J. S. Tluner, M.A., M.Sc., Ph.D. 
Profeqsor S. 51. TT7ac1ham. 1f.,4., Dip.Agr. 

L. J .  Weatlierly, 11.9. 
Profeqsor H. A. Woodruff, B.Sc., L.R.C.P., M.R.C.S., 

1Z.R.C.V.S. 

Profes~or Rerr Grant. 11.S~. ( Chai~man ) . 
A. J .  Allen. 
A. R. Callaglian, E.Sc., B.Sc.Agr., D.Phi1. 
C. E. Cl~anman. F.R.I.C. 
S. B. ~irC:nson, &I.Sc. 
T. E. Field. 
J. H. Cosse. 
C.  IIa~elgrove. 
Profewor T. H. Johnston, M.A., D.Sc. 
W. S. ITellv. 
H. 1 ~ .  I~arcton. 
Sir Doi~clas Mawson, O.B.E., D.Sc., B.E., F.R.S. 
I?. 17. hloorhouse. 1I.Se. 

Prof~ssor YJ. A. Prescott. D.Sc. 
W. J. Spafford. R.D.A. ' 
L. K. 1Va1.d. R.A., H.R., D.Sc. 

Q U E E N ~ L A ~ .  

R. J. Donaldson, D.S.O., B.C.E. (Chairman). 
Professor II. Alcock, N.A. 
S. F. Cochran. 
Profes~or E. J. Goddard, B.A., D.Sc. 
V. G. Grenning. 
J .  B. Hendcrcon, O.B.F., F.R.I.C. 
Profewor T. G. IT. Jones, D.Sc. 
Profci;sor D. H. I{. Lee. Ilf.Sc.. N.D. 
J. IllcPann. 
A. SlcCvlloch, ALE. 
W. Rf. IlcT.ean. 
J. F. hfeynink. 
Professor T. Parnell, M.A. 
Profes~or H. C. Iiichards, D.Sc. 
R. P. IT. Short. 
H. C. Urquhalt, M.Sc. 
R. Veitch, B.Sc.Agr., B.Sc.For. 
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WESTERN AUSTRALIA. IRRIGATION RERRARCH STATION, GRIFFITH- 

P. H. Harper, B.A. (Chairman).  
ADVISORY CONDIITTEIC. 

G. R. Baron-Hay,, M.C., B.Sc. (Agric.). V. C. Williams, Gr~n i th  Producers' Co-op. Ltd. (Chrrirmalz). 
C. G. S,rva;e 

Profesqor K. S. Bayliss, B.A., B.Sc., Ph.D. 
H. Bo\~lcy.  

H. G. IG,bbi. ] De)artment of Apiculture,  N.S.1". 
G. R. T-~ncent j 

F .  G. l3i illsden 
14'. G. IJurges. C. R' T. Iredale L:t<icock J Iinral Banlt of N.S.W. $ 

Profeqsor E. DeCourcy Clarke, M.A. FJ. N. E ~ ~ g l n r ~ d .  B.Sc. Water Conservation and Irrigation 
Profess ) r  C.  A. Cltrric, D Sc., B.Agr.Sc. I-I. J. B1nu11d 1 Co~l~mission, N.S.W. 
S. L. IScs~ell, RI.Sc., Dip. For. T. T. Morley, GriWth Producers' Co-op. Co. Ltd. 4 
A. L. B. Lefroy. ' ~ , L ~ ~ g ~ ~ ~ $  5-cndn Produrers' Co-op. Society Ltd 
11:. H. D. Lefroy. 
R. hleacharn. J' H. A1exal'der Leeton Frnitgrowers' Co-op. Society Ltd. 
P I  ofe.snl G. E. Yicholls, D.Sc. W. ,Tncl::~ 

I,. \V. Phillips, M Sc., 3i.Ed. 
A. G. Enticltnap, 
FI. J. \Villi lrns 

\ 
M.L.A. ] Laeton Co-op. Cannery Ltd. 

Profcqsor A. D. Ross, RI.A., D.Sc. 
G .  T,. Slitton, D.Sc.Agr. ti. :,  ant ] IL1.I.A. Vegetable Growers' Association. 
R. B Wi!liamson. A. G. ICi~hanli, M.I.A. pastoral interests. 

E. S. Wcist, R.Fc, 1L.S. '1 Irrigation Research Station, 
It. R. Pennefather, B.Agr.Sc. j Griffith. 

TASMANIA. 
DENILIQUIN RESESRCH STATION-TECHNICAL 1* 

F. H.  F o ~ t e r .  B.C.E. (Chairman) .  COJIMITTE E. 
'I,. R. S. Renjamin. B. T. Dicl:son, B.A., Ph.D., Division of Plant lndnstry,  
N. P. Booth, F.R.S.C. C.S.1 W 
Proferqor A Burn, Df.Sc., B.E. P r o f ~ > s ~ o r  .T. A. Prescott, D.Sa., Division of Roils, C S.I.R. 
F. W. liiclcs. L. R 1311il. DV.Sc ,  Division of Animal H e ~ l t l ~  and Pro- 
1'. E. 1ieLln, 31.B.E. ch~ctio~i,  C.S.I.R. 
Profesqor A. I,. RIcAulay, M.A., B.Sc., Ph.D. H. R 12In1ston. Ilivision of Biochemistry and  General Nutri  

D. 0. ITcrtdith tion, C.S.I.R. 
A K. 3IcG,:\:., C.Y.G. 

.I. G. lI:tvi~~s, B.Sc., Ph.D., Division of Plant  Industry, C.S.1.X 
T. ,T. Ilnrshall, M.Aq.Sc., PliD., Division of Soils. C.S.I.R. 

W. E. hlcLean. A. J. Vasey, B-Agr.Sc., Division of Animal Health dnd Pro- 
F. H. P~a(~oe1:. dnction, C.S.1 R. 
F. B. Richal dson, M.A. It. R. Pelincfather, B.Agr.Sc., Irr igation Research Station, 
Ron. R. O Slloobridge, M.L.C. Griffith. 
S. W. Steane R.A. A. IT. Lynn, M.Agr.Sc., Commonwealth Research Station. 

3lerhei11. 
0. McL. Falkiner, Boonoke Station, Conargo. 

C O S 1 J T c ) ~ n r ~ 4 ~ ~ ~  RESEARCH STATION, MERBEIN- R. W. Prtlnster, R.Sc. (Agric.) ,  Division of Plant  Indilstry, 
CONSULTA'TIVE COAnfITTEE. C.S.1 R. (*Srcr.rtnr?l). 

B. T. Dicl;-on. B.A., Ph.D., Division of Plant  Industry, 
VEGETABLE PROBLEMS COMAXITTEE. 

C S.I.R. (C1,aivrttalz). B. T. Dicksov, B.A., Ph.D., Division of l'lant Industry, 
proft.c90r J.  A PI  c%rott, D Sc., Waite Agricultural Research C.8 1.R. (Chairman) .  

Illstitutc. TT11;rrrsitv of Aclellitle. A. V. S~pon. 14 Agr.Sc., Commonwealth Research Station, 
P. hlalloch, Commonwealth Dried Frui ts  Coot101 Board. hferhein, i'ictoria. 

O. J .  Casey. ('ommonmenlth Dried Frui ts  Control Board. 
I",. S. TVcst, R.Sc., M.S., Irr igation Research Station. Griffith, 

N.S.W. A. E. Canleron, rel~rc+er~tinq Advisory Committee. K.  S1~~nce r ,  B.Sc.Agr., Irr igation Research Station, Griffith, 
A. Tr. Lyo11. Il..4p~- Sc., Commonwealth Research Station. N S.W. 

3 fe rb~ in  (Recrcfary).  L. J. Lynch, B.Agr.Sc., Division of Food Preservation and 
Trarlqi~nrt, C.S T R. 

IRRIGATIOW RESEARCH STATION, GRIFFITII- E IT. €111ttnn, R.Aq Sc., M.Sc., Division of Plant  Industry, e 
COSSULTATIVE CORIMIT'TEJ~. C S T R .  (Secvcln~ll) .  

B. T. Dicfson, I3 A., Ph.D., Division of Plant  Industry,  FRUIT PROCESSIXG COMMITTEE. 

C.S.1.R. (Chairman) .  W. R. Jeu,ell, &f.Sc., B.IIpt., P.R.I.C., Department of Agricul- 
Profesqor J. A. P I  cscott, D.Sc., Wai te  Agricultural Research ture,  T'icto~i:t (Chaw ruccrn). 

Ins t i t~ l te ,  Unircl .ity of Adelaide. .4. V. Lyon, M.Agr.Sc., C'ommonwealth Research Station 
H. S. 1:nqlxnd. 1: Sc., \Vatel Conservation and Irrigation 3fclbcin. 

Commr\-io11, N.S.W. 4 U. St1 ickland, M.Agr.Sc., Department of Agriculture, 
V. C. 1Viilin1ils, representing Sdvisory Committee. 

Snu t l~  111.trnlia. 

E. S .  I\-rst, B,Yc., l\II.~,, ~ ~ ~ i ~ ~ t i ~ ~  ~~~~~~~h station,  ~ ~ i f i t h  C .  C'. S:I\ I)cl~artnlcnt of Anricult~irc, New South Wales. 
I<. C. 01 ton. JI.Sr., Corurr~ol~\re:rlth llciearch Station, hferhein. 

(Secretarz~ ). T R. Vickc~p.  11 Sc., Ph I)., Division of Food Preserxation 
ant1 'I - a115po1 t. C.S.1 R. 

COP\I&~ONWE-~LTR RESFARCH STATION, MEEBEIN- n. Qiiinn. Department of Agriclllture, Victoria (Secretary).  
ADVISORY COMMITTEE. F L i X  RIPSRXRCH ADVlSORY COMIITTTEE. 

A. E. Cameron, Red Cliffs Scttlelncnt (Chat ra~nla) .  .T. A. Steveilson, Flax Prodl~ction Committee (Gl~airmam). 
J. A. Aird, 11 Sc., B Acr.Sc., Dip Coln., State Rivers and 1. IT. l x ( ~ a i .  Sc., Llelhon7nc. 

l l ~ a t c r  Sni>lrly ('orn~l~i.slon. Victor in. 1:. B ?If::rr, ~ c p r e = e n t ~ i l r ~  ill0 A ~ ~ s t l  alian flax spimlcrs 

. L. IV. Alldren., \Vnil,c~rie, South Australia. \'h TI7ei~r711, I e l ~ r c ~ e ~ i i  ir~"l~e g ~ o \ \  t rq. 

P. T. 132 IIICS, TITooi inen. Victoria. FISHERIES ADVISORY CWIIflIIITTEE. 
E.  J. Cascy, rcpie5entiug Consultative Committee. l'rofessor W. J .  Dnliin, D.Sr., Dcl~artment of Zoology, Uni- 
J. Goldon, Citrus Gron crs' Association, Merbein. 

r < 
1 el s i t r  of S~d11c.v (Cl~airwzaqi ) .  

W. B. Bnwson, Fi rs t  hlildura 1 n i ~ : r t i o n  'lrust I C. T'o~l:!:Icy, U.Sc.. Chief Secretary's Department, Ne\\ 
S. I-Icaycnian, Coomeall,r, h'ew South J17ales. Sout11 1Trl~lJ?5. 
W. Hrn~i l11~t11,  C " , t i d r o ~ ~  1101 ti,ultl~!~xl Soclcty. H. 'lholnpqon, MA., D.Sc., Division of Fisheries, C.S.I.R. 
,J. A. Locli l \r~d, AIildura Shire Clo~meil. 
-4. Iln~\l inq\,  ilfcrbcin, Victoria. 

41)VICORY COhIRfITTEE ON RED-LEGQRD EARTH MITb; 
TS\T12S i I C  \'I'TOSS \\ 1:s 1:I:'; .\ITSTI1ALIA. 

S. r. '1 aylor, Cull;\ ,la, New South Walee. 
0. Weste, Rr~lmark,  South Australia. 

15. H. B. Lcfroy (Chaal-nza?~) . 
D. C. T,T7interhottom, hlildnra I'ackers' Association. (' Ir. .lenl.lns, B.A, Ucpartment of Agric~llture, Western 

Al~ht~.::lin. 
P. h l a l l~~ch ,  repuescnti~iq ConsulC?tive Committee. Plofesqor (:. A. Currie, B.Agr.Sc., D.Sc., University of Wes- 
R. C. Polkinghorne, h'ya11-T'i'oorinen Enquiry Committee ter II \ i iq t  rnlia. 
1). \I7. CocLcloft. Syzrh-\l 'oo~~nen 1j:nclliiry Cornmittec. T Thoma\, D~lpartment of Agric~rlture, Western Sllqtralia. 
R. Stevens, Nynh Il'oorinen Enquiry Committee. A J. Sirholsor~. D.Sc.. Ili\ihion of Rennon~ic Entomology. 
A. V. Lyon, ill.Sgr.Sc., Commonwrealth Research Station, C 8.r.R. 

Merbein (Secretary),  L. W Phillips, M.Sc., M.Ed. (Secretany). 



LHE Vlf 'ERfNARY ENTOMOLOGIOAL CORIRIITTEE. 
(E 'ormer l~  the I?~terdzcirtoiznl BZoz(/11j Co~izmzttee; i l s  func- 
1to1b 1 5  10 co ordinate c o  1,ruiz a c l t ~  ttzss of the Divaszonr of 
Cco~omzc Entow~oloqy and of Anzmal Health crnd Produclzo~z.) 
r, I3. Bull, D.V.Sc., I l iv is~on of Animal Health and Produc- 

tloll, C S.1.R. 
A. J. Sicliolson, D.Sc., Division of Economic Entomology, 

P S T R  
-2. 1%' Tu~l ler ,  O.B.E., D.Sc., D.V.Sc., Division of Animal 

Heal t :~  arid Productiorr. C S.T.R. 
11 3. Gill, 1\I.R.C.Tr.B., D.V.S.M., Division of Animal Health 

ant1 T'rotluction. C.S.I.R. (Secvetwy).  

NEW SOUTR WALES lfEA%T ElTSEL4RCR ADVISORY 
CO311IIIT1EE. 

L. J. Ashcroft, Liverpool. New South Wales. 
E. J. Bo~bater, Messrs. lrigliss anrl Co. Pty. Ltd., Sydney. 
T X. 1 1 , ~ ~  iclsou, (lornmonwealth Veter ina~y OEiccr, Sjclney, 

~cpie~,eri t jng the Depar tlnent of Comn~erce ancl A;I icuiture. 
,I It1(lrr et t .  Mrti opolitmi hIcat Jndustry Commissioner, Syd- 

I!<'y. 

T H. Vicirery. XSc. ,  Ph.D., Division of Food Preservation 
~ 1 1 ~ 1  T ranbport, C.S.I.R. 

MISERAGRAPHIC COMDIITTEE. 
131nei itus-f'lofessor E. W. Skedts, D.Sc., Ifelbourne. 
\T. E. TVainwriqht, A.S.A.S.M., Australasian Insti tute of 

Mining and itletallurgy. 

RADIO RESEARCE BOARD. 

Professor Si r  John Madwn, B.E., D.Sc., University of Sydney 
( Cl~airnzaa ) . 

I). McVey, illclbournc. 
Corr~inar:der X. -4. JIacIlinnon, R.A.N., Department of the 

S n \  y, Jlelbourne. 
1Iajo1 I?. IV. Aildcrson, Department of the  Army, Melbourne. 
\ I r ;~~~-C' r l r .  .T. IT. Xe t l l o~ ,  Director of Teleco~nmunications 

:in< J Z , l t l i r ~ ,  L)cpii tlno;t of Ail ,  ;\lc.!l~ourne. 
ti. 1 d. I?. \frcollcy, JI.A., JI.Sc., l'li.D., Mt. Stromlo Obser- 

xsrtory. 
P ro f~ r so r  T. Parnell. M.A., U n i ~ e r s i t y  of Queensland. 
P. \T. G .  \Ihite,  31 zjc., lJii.D., C.S.I.R. 
I V I :  Nic.holls, Iv1 be., C.S.I.R. (Secretary).  

ELEL'TRICAL RESEARCH BOARD 
I'rofessor Sir John Jladsen, B.E., D.Sc., Ui i i~crs i ty  of Syd- 

ney (C'hairman) . 
R. l,iddelow, 1Glc~t1 icity Slipply -4ssociation of Australia. 
V. B ~ x i n ,  IC'cthicity S u p ~ ~ l y  Association of A n h a l i a .  
D. &I. Myeis, B.Sc.. D.Sc.Enp., Division of El~ctlotccbnology, 

c9.s.: .I{. 
ti'. IY. G .  White, M.Sc., Ph.D., C.S.I.R. 
F 6 .  Nicholla, M.Sc., C.S.I.R. (Secretary).  

B.-COIIIAI1TTEII;SS CONCERNING WORK I N  WHICH THE 
CY)UNCIL IS CO-OPERAIIXG. 

SCIESTIFIC PUBLICA'I'IOKS CONJIITTEE. 
1. C. Joyce C.B.E., Cornmonwealth Treasury (Cl~airrnaqz). 
It. v.d. 1:. Woolley, i\l.l., XSc. ,  Pli.D., &i t  S t~orulo  Observa-- 

tory. 
I\. E. V. Richardson, C.M.G., &LA., D.Sc., C.S.I.R. 

('ATALOGUE OF SCrIESTIFIC AX11 TECHBICAL 
1'Z.iliODICBLS-Ei)i'rOlLIAL CO1131Li LElC. 

Leigh Scott, I\I.d., Librarian, Unibersity of Alelbourne. 
Johu 31etcalfe, B.A., Principal Librarian, Public Library ot 

New So~ i th  Wales. 
C. A .  XcC:rllum, B.A., Chief Librarian, Public Library, Sfel- 

bourne. 
1l:llinor Archer, M.Sc., Chief Librarian, C.S.I.R. 

1NDUSTRIAL INFORIIATION ADVISORY COMDIITTEE. 
F. H. Caml~bell, D.Sc., Secondary Industries Division, Depart- 

ment of I'ost-war Reconstruction. 
R.--W. Crabtree, R.Sc., T~clnlicsl  Information Section, Muni- 

tions Supply Laboratories. 
'E. A. Gooclc, Jl.Sc., ,Iechnical Information Section, Dlunitions 

Sllpl~ly Labol'atorics. 
C. ill. Gray, M.Sr., Infom,ation Service, '.S.I.R. 
J. S. I-Ioslting, JI.Sc., Ph.D., Information Service, CS.1.R. 
K. Sclloles-1iobe1.tso11, Second:rry Industries Division, Depart- 

ment of Post-war Reconstruction (Secretary).  

lNlilGAT1ON ASD I)HAINA(:E COMMI!!fEE FOR SOUTB . ilUSTllA Ll-4. 

C' JI. Ii'owles, Lands Department, South Australia (Chair- 
r ) i ( ~ ? ~  ) . 

!. G .  Striclcland, M.Agr.Sc., Dcpar tn~cnt  of Agriculture, 
South Australia. 

A. I-. I.yo~i, Jf..\';r.Sc.. Comrnonwenlth 12esearch Station, Mer- 
beiri, Victoria. 

1. C'. Gorciol~, Lands Department, South dustralia.  
l i  C .  Tolley, Engineering arid Water Supply Department, 

South ,211stralia. 

C1JR1,\Vh4A AND COOJIEALLA HORTICULTURAL 
ADVISORY COIZMITTEE. 

A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, 
J I e~ l l c l r~  (Chnz)rila~a). 

F. H. U . c ~ ~ r t t ,  \ \  atel Coilselvation and Irrigation Cornmksion, 
Kcri Soutli I\ ales. 

C. T. Lass~trck, I tnral  Bank of New South Wales. 
S. H e a > a ~ , a l ,  ici11e-enting Cooniealln Producels. 
J. Bailey, I eplesenting Coome~ila Producers. 
S. P. Taylor, lepresentlnq Curl%aa. l'ioducers. 
W. Reeves, reple\er,ting Curlnaa Proiluce~s. 
I? S. Ol:ll;ani, Jlcpaitmcnt of Agriculture, Kew South Walw 

( Becl-etary ) . 

WAKOOL DISTRICT RESEARCH COMMITTEE. 

A. V. Lyon, M.dgr.Sc., Commorlwealth Research Station, 
Ilrrbein (Chnirtixa?a). 

G. B. Gibbi, IVnter Conservation and Irrigation Commission, 
S r n  South Wales. 

F. I. Boltoi~, 1 V ~ t e r  Conservation and Irrigation Commission, 
S e n  bout11 Wales. 

V. i t lat t l~cns,  Xelv Soutli Wales Rural  Banli. 
M. St.C. &1cInnei, Xel\, South I V ~ l e s  Xurai Bank. 
F Autry Ball, Depaitrllellt of Ac i i ca l t~~re ,  S e w  South W a l ~ s .  
13. S~\agc,, Ilepartment (,i ,2:1 iculture, New Fouth Wales 
'4. \7a~cocs i oclcs, Waliool blilre Council. 
I€. ,T. Ro'oir~\on 
L. J e f e r ~  1 iep r~se r~ t ing  J'il:tl\-ool District Landowners' 
CV. I?. A. Gniith Executive. 
E. E. Toll J 
R. W. I'l~znster. B.Sc. (Aqric.), Council for Scientific and In- 

rlusti i:ll Research. 
8. r T ~ ~ l \ ~ o i ~ ,  ieprzsenting Wakool District Landowners' Xxecu- 

ti\ e (S'ecretary) . 

IRRIGSTIOP; RESEARCH IFXTENSTOS COMXIT'I'EE 
(~1UKRU311311)GICE IRIZIGATION AREAS). 

C. G. Savage, Department of Agriculture, New South Wales 
(Chairman).  - 

- 

11. G. 8. Iicbby, Department 'of Agriculture, New South Wales. 
B. 0. French, Department of Agriculture, New South TT7ales. 
J. G. Youll, Water Conservation and l r ~ i g a t i o n  Con~mission, 

S e w  South Wales. 
E l .  S. lCii?l;~nd, B.Sc., Water  Conservation and Irrieation 

~ornmiss'ion. New ~ o k h  Wales. 
0 

H. .J. ~ r c u n d ,  Water Conservation and Irrigation Commis- 
sion, Xew South Wales. 

E. R. Iredxle, Rural  Bank of New Soutli Wales. 
C*. T. IAasucc.ck. T:~i~al B;mk of New South Wales. 
G .  I?. B. Good, Iturnl B.rn!c of 9exv Fouth Wales. 
E S. West, B.&, M.S., 11ri:ation Resc~~~rch  Station, Griffith. 
R. It. Pennefather, B.Agi.Sc., Irr igation Research Station, 

GrilRth. 
D. V. Walters, Y.Agr.Sc., Irrigation Research Station, 

Griffith. 
1'. C. Williams, XI.1.A. Co-operative., Executive, Griffith. 
0. J. Lon=liur.;t, 31 I.A. Co-operatives IC\rc~iti\w, Yenda 
W. Jaclr:, 31.T.A. ('0-operatives Executive, Leeton. 
,T. H. Carter, 1tur:rl Bank, KP\V South lT7ales (Becretary). 

TYNTYNDER INVESTIGATION COMMITTEE, SWAN 
HILL. 

J. D. Wallis, S ta te  Rivers and Water Supply Commission, 
Victciria (Ckazrrnn~t ) . 

J. A. Aiid, B.Sc., B.Agr.Sc., S ta te  Rivers and Water Supply 
Commission, Victoria. 

F. Ropclrson, State Rivers and lJ7ater Supply Cornmission, 
V ic to~  id. 

A. V. Lyon, AI.Agr.Sc., Commonwealth Irrigation Station, 
&Ierbe~n. 

F. Penman, &I.Sc., Department of Agriculture, Victoria. 
E. Pearcr, S n a n  Hill Advi5ory Board. 
L. lLL Barrett, Tyutynder Progress Association. 





Melbourne Sub-Committee. 
I?. Hey, Electrolytic Zinc Co. of A'sia Ltd., IIelhourne (Chair- 

m a n ) .  
W. B a r a p a n a t h ,  Director, Geological Survey, Department of 

&lines. Victoria. 
W. J. Rosr, B.M.E.,  common\^-ealth Tariff Board. 
G. B. 0'31alley, B.JIet.l<., IIelbourne. 
H. H. Dut~ltin, B.Mct.l<C., Scllool of hletallurgy, University of 

Rlelbourne. 

Adelaide Sub-committee. 
L. Keith Ward, B.A., B.E., D.Sc., Aclelaide (C l~a i rman) .  
Professor Kerr Qraut, M.Sc., Department of Physics, Uni- 

verqity of Adelaide. 
5. B Dickinson, i\l.Sc., Department of Mines, South Australia. 
H. T. &I. Al~gnin ,  C.hI.G., B.E., F.S.A.S.31., Engi~~eer ing and 

Water Supply Del~artment,  South Australia. 
R. W. Parsons, Bonython Laboratory, South Australian School 

of Mines and Indnstries (Secre tary) .  

Kalgoorlie Sub-committee. 
J. S. Foxall, B.E., Department of Mines, Western Australia. 
R. W. Fletcher, B.Sc., School of Mines, Kalgoorlie, Wrstern 

Australia. 
F. C'. Bril~sden, Australasian Insti tute of Mining and Metal- 

lurgy, iT7estern Australia. 
J. li. Hylton, Great Boulder Pty. Gold Mines Ltd., Fimiston, 

Western Australia. 

CORROSION ADVISORY COMIIITTEE. 
I. W. Wark, Ph.D., D.Sc., Division of Industrial  Chemistry, 

C.S.I.R. 
C. JJ. Longfield, State Electricity Commission, Victoria. 
R. J. Bennie, Netropolitan Gas Company, iUelbourne. 
C. G. H. AlcDonald, Department of liail\\ays, Victoria. 
C. J. GI iffiths, Postmaster-General's Department, XIelbourne. 
S. S. Iiobc~ tson, AIelbourne and JIetropol~tan Trarn\lays Board. 
L. Lewis, B.;\let.E., Division of Industrial  Cl~eniistry, C.tb.1.X. 

(Secre tary) .  

AVIATION RADIO RESEARCH COMMITTEE. 

8:. G. Bowen, O.B.E., &f.Sc., Ph.D., 'Division of Radiophysies. 
C.S.I.R. (Chatrman) . 

R. &I. Badenacl~, Department of Civil Aviation. 
H. R. Adarri, Dep:rrtnlent of Civil Aviation. 
C. S. Wiggins, Depai tment of Civil Aviation. 
Wing-Con~mandrr J. lV. Kedrop, Director of Telecommunica- 

tions and Radar, Departmel~t of Air, XIelbourne. 
5. 13. l17itt, I'ostmaster-General's Department. 
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