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COMMONWEALTH OF AUSTRALIA. 

Council for Scientific and Industrial Research. 
SEVENTEENTH ANNUAL REPORT (FOR YEAR ENDED ~ O T H  JUNE, 1943). 

NOTE.-A very con,siderabb part of the Council's activities i s  mw devoted to the solutiort of 
problems (&rising out of the war a d  to assistance and advice to various Government Departments and 
other institutions and organizations which are concerned with the war efort. This  applies 
particularly to the Council's Natioml Standards Laboratory, and the Divisions of Aeronautics, 
Forest Products, and Industrial Chemistry. The expenditure on, this chss of work forms a 
substantial part of the total expenditure of the Council, but as no speciJic information which might 
be of value to the enemy can be disclosed, reference to these activities i s  eithcr con$ned to brief 
ge?zeralized statements or i s  omitted entirely. 

I. INTRODUCTORY AND GENERAL. of great difficulty because of seed shortages and 
1. GENERAL. greatly increased requirements, because of the limited 

experience of many growers, and the need neverthe- 
The Council for  Scientific and Illdustrial Research lem to grow seed crops of essential ill 

was established in 1926 by the re-organization of the quantity. By the co-operation of growers, mer- 
existing Illstitate of Science and Industry. The chants, State of agriculture, and the 
powers and the are by Department of Commerce, a considerable measure of 
the ~ c i e n c e  and I n d t l s t r ? !  R e s e a r c h  Act 1920-1939, success was achieved and the folxnclation laid for the 
and include the initiation and carrying out of development of a indrlstry. on the 
research in  connexion with, or for the promotion of, appointment of a Director-General of Agriculture, 
~ r i m a r y  and secondary industries ; the training of ill the Department of Commerce and Agricult~tre, the research lvorkers i the makillfi. of grants aid Committee was reconstitnted with departmental per- 
pure research; the testing and standardization of sonnel as a committee of that nipartmenti n r .  
scientific apparatus and instruments, and the carry- ~ i ~ l ~ ~ ~ ~  is chairman and D ~ .   ill^^ 
ing out of scientific investigations connected with never ti^^ liember. ~h~ lleed for the conlmittee is 
standardization; and the establishment of a bureau evident in that D ~ .  nIcnfillan is devoting full tilne to  
of information relating to scientific and techilical the morlr. ~h~ collncil is providing accommcu- 
matters. dation for the Conzmittee for the time being. It has 

2. FINANCE. been necessary to withdraw Mr. Christian from 
The total expenditure of the Council daring the Lawes to supervise the work of the plant improve- 

financial year 1942-43 nTas £541,283, of which 5106,126 ment and genetics group. 
was contributed from sources other than the Com- rphe regular conference between the council and 
monwealth ~ r e a s u r y .  The Conncil is particularly s ta te  officers concerned with tobacco illr~estigations 
gratified with the way in  which contriblltory bodies and was held in canberra in ,julY, 1942. 
continue to support it and with the marked interest collsidPration was to the la,bolxr and materials 
and donations for co-operative research received requirements of the industry in order to grow the 
from certain sections of industry. Arnoilg the many crop, and i t  was evident that a harvast of not more 
contributions received1 reference may be made to than 4,500,000 Ib. could be expectecl dnring the 1942- 
those the COnlmOnwealth Bank, the 43 season. It was also agreed that a detailed survey 
Wool Eoard, the Australian Cattle Research Associa- of land, equipment, labonr, &c., ava,ilable be 
tion, the George nitlien Pastoral Research Trust, the talcen so that an estimate coll]tl be made of maximum 
Dried Fruits Coiltroi Board, the New south W d e s  acreage that could be planted with tobacco withollt 
Water Conservation and Irrigation Commission, the malting demands on materials and supplies * 
Cement Ma.nufacturers' Association, the timber for more ureent war A grading schenie 
industry, and the pulp and paper industry. based on leaf position was disc~~ssed, and Conference 

decided to refer i t  for opinions to  interested parties 
11. PLANT INVESTIGATIONS. and to review i t  a t  the 1943 Conference. 

c 1. GENERAL. Investigations leading to the production of essen- 
The work of the Division of Plant  Industry has tial drug plants, inchd ing  those on poppy, pyreth- 

f o l l o ~ ~ e d  the lines reported last year, and, despite rum, Cinchona, Duboisia, and Ephedra,  are being 
the handicap of short staff, satisfactory progress is actively prosecuted, and considerable advances have 
evident. The opportunity is taken t o  thank indi- been made i n  ensuring supplies. I n  this work. the 
viduals, institutions, and other Government depart- Medical Equipment Control Committee, the National 
ments for  co-operation given on many occasions, .Health and Medical Research Council, the Depart- 
without which i t  mould be impossible to do the work. ment of Pharmacy of Sydney TJniversity, the Physi- 

The Common\v~alth Vegetable Seeds Committee, 010g.v Depa.rtment of Melbonrne TJniversity, and the 
established by the Minister for Commerce as a resnlt Forestry Department of Queensland, are co-oper- 
of representakions made by a Conference in January, sting. 
1942, operated under the chairmanship of the Chief Special attention is being paid to  studies of plants 
of the Division, with Dr.  J .  R. A. NcMillan as Execu- likely to serve as a source of rubber, particularly 
tive Officer, until January, 1943. The year mras one gnayule and Taraxaczcm koksaghyx. 

rl ' - a 



Work is being continued on microbiological retting 
of flax with some interesting results which may have 
an  important bearing on the process. I n  the anatomi- 
cal studies of flax the co-operation of the Depart- 
ment of Botany of the University of Sydney is 
aclrno~~~ledged. 

With tlie concentration of effort on war problems, 
much of the horticaltnral work in Tasmania has 
given place to joint work on dehydration problems 
with the Department of Commerce and Agricnlture, 
the Department of Sapply and Shipping, and the 
Division of Food Preservation and Transport. 

For  some years the plan to  establish a plant intro- 
duction programme in Western AnstraJia has been in 
mind, and during the year this ~ v a s  effected with the 
co-operation of the Department of Agriculture. Dur- 
ing the war the mork will be mainly with trials of 
special plants of immediate importa1,c.e to  the war 
effort, such as rnbber, drug, and selected vegetablcq, 
but attention will also be paaid to pastllre plants for 
use during the reconstruction period. 

As opportunity presents itself, the layout of the 
Dicl~son Experiment Station, A.C.T., is being for- 
warded and the main entrance avenue has been 
planted. 

2. PASTURE INVESTIGATIONS. 
(i)  Agrostology. 

(a) Western Australia.-The main mork has been 
concerned with (1)  pasture mixture trials in the 
south-west Division and the control of capeweed, (2)  
perennial veldt grass, and (2 )  Inpins. 

(1)  Pasture Mixture Trials.-The initial failures 
of 1939 and 1940 in the establishment of sown pas- 
ture mixtures were partly due to seasonal conditions 
and partly to heavy infestations of cape\\-eed. A t  
Cranmore Park, Walebing (178 inches rainfall p.a.), 
successful stands of Wimrnera ryegrass, perennial 
veldt grass, and Phaln,ris tz~berosa with early sltb- 
terranean clover were obtained in  1912. The experi- 
mental area was on a paddoclr of natural pasture, 
carefully prepared and fallowed, ant1 was free of 
capexvecd. On the single cut in I\Tovernber, 1932, 
Wimmera ryegrass gave the highest yield-26 cwt. 
per acre, followed by perennial veldt grass-15 cmt. 
per acre, and Phala,ris tzcb~rosa-9 cwt. per acre. 

A n  experiment to  control capeweed a t  the Avon- 
dale Fxl~eriment F a r m  has s h o ~ ~ n  that late seedi~lg 
and the use of oats as a cover crop greatly rednce the 
infestation of the weed. This advantage does not 
offset the depressing effect of late seeding or the 
depressing effect of the oats on the establishment of 
the sown pasture plants. 

(2 )  Perennial Veldt Grass.-This accidental intro- 
duction from Sonth Africa which flourishes on the 
poor coastal sands has been observecl to be eutren~el~i  
palatable. Furthermore, an  interesting point is that 
grazing has the effect of prolonging th2 stage during 
which the grass remains green. An experiment is 
~)lannetl to study in detail the effect of frequency of 
grazing on a pasture of perennial veldt grass and 
subterraliean clover. A wide range of superior plant 
types has heen selected, and a basic collection of 250 
selections is being maintained. Types ~vhich do not 
readily shed seed have been found among them. and 
the characzter for non-shedcling has been proved to he 
a single recessive. I t  is hoped later to overcome the 
ereat practical diffic~xlties of seed harvesting by com- 
bining the non-shedding character with other desi1.- 
able characteristics. 

( b )  Queens1and.-Tinti1 it is possible t o  implej 
meiit the programme for which the St. Lucia labora- 
tories were designed, the main studies in  this State 
are at  " Gilruth Plains " ; they have been concerned 
cliicfly with the illitchell grass association. Experi- 
lncrits on this grass a t  present in progress include 
(1)  a grazing trial, (2)  stnclies on the cutting of the 
grass for hay, ( 3 )  its re-establishment on areas from 
which it has disappeared, (4)  changes in its chemical 
compo\ition throughout the year, ancl ( 5 )  soil niois- 
tinre studies. The work was commenced in  1941 after 
exceller~t snmmer rains and with tlie 3Iitchell grass 
pasture in  good condition. After a good fall in 
hIarch, 1942, effective rains were not again experi- 
enced until Mag, 1942, nllen 22 inches fell. Dry 
conditions agaili prevailed until December, when 8 
incdhes of r,\in resulted in  heavy pastnre growth. As 
in 1940-41, t1li.s growiiig period, only sere11 to eight 
weeks, \viis of short duration. 
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(1) G r a z i ~ ~ g  Trial.-The objectives of this trial 
are  to  study the effect on the pasture and on the 
sheep of grazing illitchell grass with sheep a t  different 
rates and frequellcies. From a yield of approsi- 
mately 17  cwt. d1.y material per acre at the init i ;~l a 

sampling i n  February, 1941, the grazing resiclr~e 
declined steadily to approximately 4 cmt. per acre in 
October, 1942. The growth of herbage following on 
the &lay, 1942, r t~ins  was too small to reverse the 
clo~vn\\-arc1 trend of yields. The decline has been 
consistently greater v i t h  the heavier rate of stoclrirlg. 
There is lit f le diRel.ence in the grazing residue 
hetwee~i the niediuin and light rates of stoclri~lg (one 
sheep to 5 acres and one sheep to 74 acres p.a. 
r e s ~ ) ~ v t i r c l y ) .  but a t  the Ilea\-?. rate (one sheep to 
2 ;  acres p.a.) the effect of tile heavier grazing is 
shown in a decreased residue. Rotational (six 
months' grazil~g and six nionths' rest) and continn- 
ous grazing a t  all rates of stocking give in general 
very similai. reslllts. A high proportion of the total 
available feed 11as been lost in both sltmnier seasons 
due to causes otlier than grazing, e.g., breaking up of 
the very d r y  feed. No marlred changes in botanical 
composition due to trcatrnent have so f a r  been 
recorded, the effect of railifall over-riding any effect 
of grazing treatment. Chemical composition has not 
heen affected by tliffere~ltial grazing. IIo~vever, the 
miscellaneous herbage species - both summer and 
winter-are twice as rich in protein, four times as 
rich in calcium, and nearly t~vicc as rich in phos- 
pllorus as the IIitchell grasses. The liveweights of 
thc sheep in gellcral have followed very closely the 
pastnre conditions. The liveweights and wool yields 
gelierally decrease with an i~icrease of the intensity 
of stocking, and there is no difference hetween the 
rotationally grazetl and c o ~ ~ t i n l ~ o a s l y  grazed floclcs. 

(2 )  Studies On the Cutting of Mitchell Grass for 
Hay.-The object of this work is  to study the effect 0 

of various cutting treatments on the yield and 
chemici~l coniposition of Mitchell grass hay and also 
on the prrsiste11c.e of tlie pastl~re.  The fro~rl 
L a w s  so f a r  indic.atr that a higher yield of total d ry  P 
matter and of phosphorus per acre is obtained from . 
cutting 6 inches above gronnd-level a t  flowering. 

( 3 )  Re-establishlnent of 3litche11 Grass.-Son~ings 
nzade before arid after the 1940-41 summer rains 
\\-ere unsl~ccessf~~l .  Tlie 1941-42 rains were too late 
to benefit the so~viilgs of that season, but counts n.111 
be made to see if there has been a deiayed germina- 
tion of the seed sown to date, as a resalt of the gootl 
rains of the 1942-43 season. 

(3)  Blue T~npins.-Because of the local incidence (4) Changes in the Chemical Composition of 
of a virns of the pea mosaic type, work on this species hlitcllell Grass. - The cheinical an;tlysis of th~*er  
has been curtailed. Ear ly  sowing a a d  the use of species of 34itchell grass a t  monthly intervals is 
sixperpha~phate are  both condl~cive to higher yields. continuing. 



(5) Soil Moisture Studies.-Blonthly soil moisture 
records have been talien for a period of two years on 
both the bron,n and grey loani soil types on the 
Illitchell grass plain country. The results have shown 
that thc pelletration of the rainfall is surprisingly 
slight. Over t ~ v o  seasons, heavy rains have pene- 
trated to only the 3 ft .  level, and moisture has been 
withdrawn by plants barely to this depth. E70110~viiig 
srmlmer rains, plant growill exhalists the readily 
available soil moisture very rapidly, and growth 
ceases. Thus the periocl of active pasture growth is 
lilnited to seven or eight weeks by shortage of water. 

(c)  Azcstralian CYupital Territory.-Pasture inves- 
tigations centred a t  Canberra were commenced in 
19.39 during a very favourable season, and the pas- 
tures were well enough established by the spring to  
enable them to withstand the severe conditions of 
1940 and 1941. From November, 1939, to the spring 
of 19-22, the longest period of uninterrupted growth 
was not more than two months. A t  this latter period 
good rains resnlted in the first normal spring flash 
since the establishincnt of the pasture in  1939. 

(1) Pasture Jlanagement Experiment.-The dif- 
ferential grazing of a sov7n pasture mixtnre of 
Pllalaris tzcberosa, subterranean clover, and lncerne, 
involving a conlparison of coutiiinous, 4-n~eelily, and 
8-weekly rotatioils, has been in  progress since June, 
1940. The pasture is being grazed by Merino wethers 
and has carried an  average of nearly three wethers 
pel. acre for this period, although two of the three 
seasons have been abnormally dry. The pasture has 
been grazed thronghout except for a period of eight 
\veeBs in May and June, 1942, when the whole experi- 
ment was rested after the opening rains on May 5 4-0 
enable the pasture to recover from the severe over- 
grazing in tlie suiilmer of 1942. The effect of the 
tliree systems of grazing on the yield of pasture has 
not been great a t  any time. From Angnst to  Decem- 
ber, 1940, the yield of the eon t inuo~~s  plots was 
sliglitly ahead of the 8-weelily rotation. From Janu-  
ary, 1941, to June, 1942, the 8-~veeBly rotation gave 
the better yield during this period of increasing 
scarcity of feed. From Nay, 1942, on~vards, with the 
advent of good autumn rains, the yield of the con- 
t i n ~ ~ o n s l y  grazed plots overtooli tlie yield of the 
8-~veeltly rotations and by the spring of 1942 were 
better, and this better yield was maintained in the 
sumnzer of 1942-43. I n  general, the 4-weekly rota- 
tion yields have been intermediate between the con- 
tinnous and 8-weelily rotation. Pltnlaris tz~berosn has 
been the most iiliportant contrihntor to the yield cf 
the pasture on all treatnients, except for a short 
peyiod in  the initial stages when subterranean clover 
was the nia i i~  constituent. Lucerne was unimportant 
on all treatinelits until February, 1941, and i t  was a t  
this stage that the effect of the rotational grazing on 
this plailt became established. After the sunnner 
rains, it made a n  important contribution to  the 
pasture yielks 011 the 8-weekly rotation but failed to 
malie headway on the eontinlxously grazed plots. This 
position has been substantially ~naintained in  subse- 

c qi~en t  spring and summer analyses. The chemical 
composition of the pasture has been a t  a high level 
throughout the experiment. The absence of any 
marked change is attributable to the d ry  conditions 
and the absence of a spring flush of growth. The 
high values for protein, even in tile dried-off herbage, 
together with tlie satisfactory lime content, means 
that the stock have had pasture of satisfactory 
nutritive va~lue from July, 1940, onward. The 
grazing treatments so f a r  do not appear to have had 
any marlred effect on the chemical composition of the 
pasture. The gain or loss in  liveweights of the sheep 
are almost entirely a reflex of the pastiwe conditions 
as a whole, and these fluctuations in liveweights are 
closely correlated with the quantity and quality of 

the food supply. Until October, 1941, all sheep 
gained weight, but the rapid loss i n  weight from that 
date was less on the 8-weekly rotation flocks than on 
the continuously grazed flocks, reaching a difference 
of 6 to 8 Ib. per head in Ala.rch, 1942. Under the 
good grazing conditions of 1942, the coiltinuously 
grazed florlis gained on the rotationally grazed floclrs, 
and by January, 1944, had practically closed the gap 
in bodyweight gains. There is no effect on the weight 
of greasy xvwl per head, scoured yield, staple length, 
or appraiised value per pound of the wool grown on 
the three grazing treatments a t  the October, 1941, 
and October, 1942, shearings. The sheep have heen 
siagnlarly free from infestation by internal parasites 
throughont. A t  no stage have the sheep been 
drenched. Grazing treatment has not affected infec- 
tion rates. 

(2) Deficiency Diseases of Legumes.-The unsatis- 
factory growth of lncerne and of subterranean 
clover-a trouble that is widespread 011 the southern 
tablelands-is now regarded as a symptom of lime 
deficiency. Field trials have given inconsistent 
responses to lime, but this is attributed to the vari- 
able acidity of the soil even on small areas. I n  a 
carefully controlled pot experiment with lucerne, thc 
equivalent of a ton of lime per acre increased the 
vields upwards of three times, and a response to 
ihosphate was only obtained in the presence of lime. 
I n  the later stages of the experiment, a response to 
nlolybdennm was obtained in  the absence, but not in 
the presence, of lime. 

i d )  Grifith Research Slution, N.d.N.-E~peri- 
nzents on Irrigu'ted Pastures.-The objective of these 
trials is to cornpare the efficiency of water usage by 
winter growing pastnres (irrigated in  autumn and 
spring) with snrnmer growing pastures (irrigaked in 
spring, sunimer, mld winter). 

(1) Winter Pastures.-The two pastures under 
test are ( i )  Phnlaris tuberosa and subcterranean 
clover and (i i)  Wirnmera ryegrass and subterranean 
clover. The latter mixture has been iizore easily 
established than the fornier on the I-Ianwood loani a t  
the IieseaTch Station. Results have shown that  the 
earlier the commencen~ent of the irrigations i11 
antnmn the greater axe the yields and the more 
efficieiit the water usage. The earliest initial water- 
iizgs were applied on JIarch lst ,  but  even earlier 
initial irrigations inay have given better results. 

(2)  Snmilier Pastures.-The two sunlnler pastures 
are lacerue alone, and a mixture of perennial rye- 
grass, cocksfoot, and white clover. On the Hanwood 
loam, lucerne has proved easier to establish and has 
given consistently higher yields under irrigation than 
a pasture mixture of perennial ryegrass, coclrsfoot, 
and white clover. The yield of lucerne depends 
primarily on temperature and is little increased by 
additional irrigation water. During the short term 
of the experiment-two summer periods-it is prob- 
able that the lncerne derived water from accumula.ted 
soil moisture, particularly in the earlier summer cuts. 
The lack of response of lucerne to the increased irri- 
gations applied snbstantially agrees with results 
obtained by the Victorian Department of Agriculture 
a t  Werribee, where the optimal rate of watering is 
fonnd to be 24 acre inches per annum. The minimum 
employed in the Criffith trials was 27 acre inches per 
a113711111. 

(ii) Plant  Initroduction. 
(a) Gelzera1.-During the year, seed of vegetablw, 

legumes, grasses, oil plants, and special wheats total- 
ling 269 lots was introduced, making a grand total 
of 7,899 introductions of ail kinds since 1930. Seed 
of 213 kinds was distributed in Australia, and 226 
lots were sent abroad. 



( b  ) Tests at Canbel-ra, A.C.T.-A continuously 
wet spring succeeded by a very dry summer and 
autumn mas not favourable to the establishment of 
grasses, but Pestuca Mairei, Agropyron cristatum, -* A. elmgaturn, A. intermedium, Brontvs inermis, 
Plzalnris stenoptera, Brachypodizlnt pkoenicoides, 
and Elynlus jzcncezcs gave good growth. Festuca 
Afairei and Elymz~s jzs?zcezcs were very palatable to 
sheep under free grazing. Among new seedlin~s, 
Phnlaris tuberosa and Dactylis glonzc~ata var. hts- 
panica established best under the dry weather con- 
ditions. Of the introduced lucernes subjected to a 
four-year test, Hairy Penlvian and Argentine 
equalled IIunter River in yield, and Iraq No. 11 and 
Arizona Common were not fa r  short. 

(c) Tests at  Lawes, Sozcthern Queensla?td.-Sea- 
sonal conditions experienced at Lawes were again 
somewhat adverse, with heavy rains in October arid 
December, followed by a very dry Jan11a.r~-April 
period. Some germination failures and drowning- 
out resulted. 

The green manure legumes Dolichos lablab, 
Dolichos debilis, Mucuna spp., Phaseolus ricciardi- 
anus, and especially Vigna unguiczdnta, made vely 
vigorous and bulky growth on alluvial soil. 

Various species and varieties of Paspnlunz, of which 
the "Kabulabnla" strain of Paspalunz scrobiczclat?cm 
was considered the best, were the most promising 
grasses of the 1942-43 season. Other noteworthy 
strains were " Ruenya" and " Pungwe. " Paspalzcm 
laeve, a good winter grass, showed up well at Lawes 
and on the Darling Downs. Initial grazing trials 
demonstrated the special palatability of the Paspnltrm 
species. 

The relative effects of fertiIizer topdressina, use of 
legnmes, and inter-row cultivation on growth and 
vigour of perennial grasses were studied a t  Lawes, 

' and the following preliminary conclusions were 
drawn : 

(1) Under arid conditions, highest yields were 
obtained from established grasses intercultivated i n  
three-foot rows; (2)  grass yields from plots in which 
legumes and grasses were combined in swards did not 
exceed those from swasds of grass alone; (3) under 
adequate rainfall, yields from swards topdressed with 
sulphate of ammonia greatly exceeded all others. 

A grazing test of various grasses grown in half- 
acre plots demonstrated that Paspal~cm scrobic~ilafzcm 
is grazed by sheep more effectively and profitably 
than is Rhodes grass, on which grass the animals 
reqnired supplementary feeding after ten days had 
passed. I 

At " Noorindoo, " llaranoa, the annual legume 
I Phoseolz~s hthyroides, which became established in 

Mitchell grass pasture, attracted favourable atten- 
tion. 

(d)  Tests at  "Pitzroyvqle," Central Queems1and.- 
The season was again rather unfavourable, excessive 
rains falling in the first half of February followed by 
two months without rain. 

I n  swards of three years' duration, Brachinrr'a 
br$zamthn, Melinis rninutiflora, and Iienya No. 1 
Strain of Ehodes grass were outstanding, each yield- 
ing over 3 tons air-dried grass per acre per annum as 
compared with 2$ tons from natural (spear grass) 
pasture. Digitaria strains yielded 4 tons per acre 
per annum of air-dried grass, 31 tons for the summer 
half-year and % ton for the winter half-year. Residue 
nleasnren~ents following grazing led to the conclusion 
that more frequent grazings in the summer are 
desirable, and that the shorter bite resulting there- 
from is much to be preferred to the ranker growth. 
I t  mas decided to subject all introductions to a 
cutting technique of 1, 2, 4, and 8 defoliations per 
annnm. Two areas of natural pasture were sub- 
jected to similar treatment and samples for nitrogen 

determillations taken, to provide a norin for com- 
parison. Strains of Paniclrm ma.rinzunz proved no 
better in yield than natural p:tst~lre but very palat- 
able. Some 22 strains axe being systematically 
investigated. 1"eriodic defoliation is also beinp 
applied to 7 strains of Pa71icuqn aoloraiir~n, 10 strains 
of I'rochloa spp., 2.5 strains of I)igitaria spp., and 7 
strai~ls of ChToris gn?jnnn. 

Intercultivatioa of rows versus swards of B~nclti- 
aria brirnnthcr trials indicated that there were no 
significant differences assoc*iatetl with row spacing, 
continnons versus dry-season cultivation, or listcring, 
but that lion-cnltiva.ted roxs were definitely inferior 
to all other treatments. 

Two strains of Jamnagar giant millet (Pennisetum 
typhoideuna) from India and ICavirondo sorghum 
from I<enya have shown promise. 

Leg1unes.-Xtylosn?zthes guiaqlensis proved a very 
suitable component of pasture mixtures, but frost at  
the Station eventually eliminated it from mixtures, 
thlls showing that it is hest fitted for a frost-free 
elivironment further north. Following elimination 
from pastures, the grass component of mixtures 
showed the beneficial residual effect of the incorpor- 
ated legumes. Burning off and cultivating proved 
the best preparatory ineans of establishing this 
legunle in natural pasture. The 1942-43 summer 
growth of Stylo was phenomenal. Field data and 
chemical analyses asre expected to furnish significant 
figures 011 its yield and value in natural pasture, 
Everything points to the conclusion that this legume 
can be introduced into natural pasture by simple, 
inexpensive metl~ods, a finding which is of practical 
value to relatively unimproved N.E. Australia. To 
bring ahont this improvement, i t  is necessary to test 
the legume in a more northerly frost-free environ- 
ment, and eventually to produce seed in quantity in 
the 39aelray-To~~nsville re,' alon. 

Moist soil conditions are favourab!e to high ger- 
mination results, but the use of a fungicide such as 
Ceresan was found a,dvantageons under such con- 
ditions. 

Yields of 20 to 25 bushels of seed per acre were 
obtained from pigeon pea (Cajnnus z,zdicus). One 
strain, "I.P. Type 24," from India yielded approxi- 
mately 25 bushels per acre. This seed is the source 
of the "split pea," of commerce. The use of pigeon 
peas, either as a standing crop for grazing or as a 
whole-ground crop for trough feeding in the pro- 
duction of fat  cattle, appears to be a sound 
proposition. 

Other distinctly promising legumes are Arachis 
~zlzarnbiqunra, Vigna z~r~guiculata, Dolichos biflorus, 
and Tera,nznus uncinntz~s-all dense, decumbent to 
prostrate, effective in competing with meeds, and of 
distinct pasture value. 

(e) Tests at  Muresk, Western Azcstralia.-During 
January, 1943, an officer of the Division was stationed 
at 311lresIi Agricnltural College. Some 145 lots of 
seed, representing grasses, legumes, linseed, pyreth- 
rum, guayule, and poppy, were sent from Canberra. 
For the time being the tests are being confined to 
JIureslc, Harvey, and Merredin. 

(iii) Pasture Plant Improvement. 
(a )  At Canberra, A.C.T.-Studies were continued 

on subterranean clover, lucerne, Dantlzonia, and 
annual medics. 

Among subterranean clovers, the variety Tallarook 
continues groming later in the season than do the 
earlier varieties. but it does not inalie a s  much growth 
during the winter. However, another late variety 
called Wenigup is very vigorous daring the winte? 
and early spring, but does not re-establish well owing 
to relatively poor seed set. The two varieties have 
been crossed in expectation of breeding a late variety 



combining winter vigour with good seed set. At 
hloss Vale, N.S.W., during the first year after es tab  
lishlnent of a sward trial of lines selected from the 
Wenigup x Tallarook cross, one selection greatly out- 
yielded Tallarool\r in  the antamn, winter, and early 
~ p r i n g ,  and a t  the sacme time produced a n  equal 
weight of seed per unit  area. However, a t  Canberra, 
the same line did not re-establish as well as Tallaroolc. 
Fur ther  sward trials are in  progress and selection for 
better seed yielcl is continuing. The selected lines 
are  resistant to leaf rrnst disease. The lit. Barlrer 
strain i s  s~~~caeptible to leaf rust, whilst Mnlwala is 
resistant. Study of an  F, population of a cross 
between these varieties indicates that resistance is 
inherited on a siinple mendelian basis, susceptibility 
Tr,eing dominant. Several resistant Iineci of the same 
matnrity as Mt. Barker are being carried on for 
further selection. 

A trial comprising 215 strains of lucerne, most of . which were received from Lawes (Queensland), is 
being cond~xcted a t  Dickson, with the object of select- 
ing strains suitable for grazing for the Australian 
Capital Territory and southern Tablelands of New 

b South Wales. 
The breeding project with Danthonia has been 

continued. The object of this work is the production 
of vigorous perennial drought-resistant grasses for 
the drier parts of the wheat areas, particularly where 
soil erosion is a problem and where reduction of 
wheat prodi~ction seems inevitable. A fairly large 
collection of species and strains has been built u p  
during the last few years, and ' a  programme of 
selection and seed increase is in  operation. 

The increase, provisionally in the Australian 
Capital Territory, of a. number of lines of selected 
annual medics has beell commenced, the aim of this 
undertaking being the ultimate supply of cheap sec.il 
in commercial quantities of legumes suitable for  use 
in temporary pastures in  cereal grosvinp areas. T h i ~  
is desirable because of the need for  rehabilitation of 
a large proportion of wheat lands and a more 
diversified agriculture in  most of our areas of 
moderate rainfall. 

A n  experiment was sown a t  Duntroon in  the 
autumn of 1940 to determine the effect of adding 
lime, a t  the  rate of one ton per acre a t  seeding, upon 
the subseqnen+ growth of several legumes. including 
lucerne and subterranean clover. A cut made in 
1942 showed that the average yield of legumes f n m  
the limed plots was more than twice as great as  that 
from the ~mlimed. 

( b )  At Lawes, Queens1and.-The investigations of 
lucerne as a pasture legume in southern Queensland 
have been continued. They have indicated that, 
apar t  from its nitrogen contribution, lucerne can 
provide considerable quantities of hiqh protein pas- 

I = tnrage in  winter and spring if it is planted thinly 
in a grass sward. Of available material, Australian 
types still appear to be the best in so f a r  as w i n k  
growth, total yield, and persistence under rotational 
grazing are concerneci. IrToxvever, an  improvemet t - 
in Australian types is possible in  so far as they are 
susceptible to rust  and other leaf diseases which cause 
considerable leaf fall and low of ni~tri t ional value 
when matured lucerne is held over for  subsequelit 
grazing. With respect to rust  i t  has hecn possible to 
select imnlune plants in other varieties, and it is llom 
planned to  transfer this immunity to Australian 
lucernes. A preliminary Lnowledge of the inheritance 
of rust immunity has already been obtained. So fa r  
as other leaf diseases are concerned, the position is 
more obscure as a nun~ber  of diseases are of import- 
ance. Varying degrees of susceptibility to the major 
ones ha,ve been observed, and i t  is hoped that resist- 
ancc. may be obtained. 

The investigations with Rhodes grass to determine 
and provide tlie most suitable strains for use i n  con- 
junction with lucerne have shown that a late maturing 
strain introduced from Kenya is promising. An 
experiment iq being planned in  collaboration with 
the Section of Agrostology to determine the rrlative 
merits of this and comn~ercial strains, and also to 
mectsnre the contribution of l n c e r ~ ~ e  in snrards of the 
two types. 

Pltt~l(rri.s flcbcrosa progenies selected for persistence 
nntier I J ~ T I - P ~  cc~nditions h a ~ e  shown a 30 per cent. 
increase in  sorvival when conipared with the best 
commerci;~l strains. Although it does not appear that 
rvinter-growing perennial grasses are likely to asslime 
great importance in this region except under irrjga- 
tion conditions. this selected material should be of 
value in extending the area nlorc snitable to Phalnris 
use. I t  will later be testecl with this object in  mind. 

3. WEEPS INVESTIGATJONS. 
Owing to the shortage of staff, worlr on nutgrass, 

mintweed, ancl hoary cress has been discontinued. 
J{Cxperinients on the cotitrol of galvanized burr  

(Rnssia Birchii) in the St.  George district in Q11eens- 
Ia~tlld have bcen continued. The nzain experiment 
coiisi&s of a grazing trial  in which an  attempt i s  
being made to control the burr by encouraging 
vigorous coinpctition from native forage species 
t h r o ~ ~ g h  co11t1-01 of the stoclting programme. After 
five years of controlled stoclring, the bur r  hat1 
decreased to a negligible amount, even where grazing 
haci been a t  the rate of a. sheep to 2 awes. Tliis has 
been attributed to the seasonal conditions during the 
course of the experiment. IIeavp late summer rains 
resulted in  a dense growth of grass which competed 
strongly with the burr, and dry  conditions during 
winter and spring proved inimical to the develop- 
ment of tlie burr. Afore favourable conditions were 
experienced during the winter and spring of 1912, 
and even though there were good rains during the 
1942-43 summer, the growth of g r m  failed to 
prevent a dense establishment of burr  on all grazing 
treatments, except where stock have been escludecl 
altogether. Thus i t  would appear a t  present that 
seasonal conditions, and not stocking, exert the con- 
trolling influence on tlie burr. In  the experiments 
with poison sprays, althonch all chenlicnls tested 
proved effective in  killing the plants to v-hie11 they 
were a.pplied, they did not prevent a re-establishment 
from sectilings when conditions becarne favourable 
during tlie winter of 1942. 

4. CEREAL INVESTIGATIONS. 
(i)  Introductions.-A number of imported wheats, 

barleys, and oats were suhjected to  test. V.50.3 
urlieat yielded a t  the rate of 50 bushels per acre as 
compared with 49 for Waratah;  Flynn barley, 
apparently well suited by the climatic conditions 
obtaining. yielded a t  the high rate of 69 bushels per 
acre au against 54 for Trabut ;  and AIulga oats 83 
hi~shels against Sunrise 71 bushels used as a check. 

(i i)  l'uke-all.--A three-year experiment on the 
effects of various agronomic practices on the incidence 
and control of talrc-all in a nat~xrally infested field 
a t  Duntroon was completeci this season. Continuous 
cropping with wheat resulted in 75 per cent. of take- 
all with a corresponding exceedingly Io~t. yield of 
grain. On the other h~nc l ,  bare fallow for two years 
gave complete control of the disease and the highest 
yield (38 bushels per acre) of all the treatments. 
The rew~lts  of the wheat-fallow-wheat rotation xere  
14 per cent. take-all hilt a good yield of grain (30 
busliels per acre). Oats-fa1 low-wheat gave only 3 
per cent. talie-all, the yield of grain being 30 btzshels 
per acre. Wheat following t ~ o  years' lucerne pro- 
duced a poor yield of grain, tlie amount of take-all 
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being 13 per cent. Wheat after two years of Wim- 
mera rye gaxe a n  equally poor yield but only 3 per 
cent. take-all. Take-all in the wheat-oats-wheat rota- 

& tion was 10 per cent., but the yield was 22 husliels 
per acre. Boots iron1 the block that was fallowed 
for two years were conlpletely free fro111 lcsions, 
\I herens those from bloclis treated otherwise \sere n1or.e 
or less diseasecl. The most severe root injury was in 
the block continuously cropped to wheat. 

An ex1,eriment in the same field to test the patho- 
genicity of eight isolates derived froin :I, siilglr asctls 
of Oplriohol~~s gran~inis indicated that variations in  
pathogenicity of the isolates were significantly djf- 
ferent for each for111 of inoculum, and the effective- 
r~ess of the inoculum varied with the plot. 

Rxperimental n-orlr mith 5-gallon drums of soil out 
of doors, at  Blacli 31onntaiu, was contin~led tin(1 
extended. 1:sing 18 drums per treatment, significant 
djfferences in the nnmbers of white-headed plants 
were obtained during the current year between the 
dr~unis inoculated in 1941, the first year of the 
csperimrnt, and those that were not jnoculatecl. The 
rlluniber of white heads was greater in tlie latter. This 
apparently curious, but expected respollse, 1.t7as d i ~ e  
11iaiu1-y to greater clepletion of plant food by the 
Illore vigoro11,s growt11 of the plants in the n1rinoc11- 
latecl drmns during the previons year. I)eplrtion 
of available plant food in fields cropped to wheat 
year. after. year therefore a.ppears to be the logical 
psl~lanation of the marked increase in fake-all 
olusrrrecl nuder such conditions. Plants growing it1 
soil in rvhich adequate amou11ts of plant food are 
available do not readily suffer from tdte-all. 

White heatls are, however, o11lj7 an  extreme expres- 
s io~i  of n discitw that affrcts rn11c~l1 laryer 1111n1l)er.s o f  
plants solnewhat less seriously. Other well l i n o ~ ~ ~ ~ ~  
symptor~s of talre-all are rotted roots, smaller grain 
size. an(1 a recluction of the total weight of grain ancl 
of the total weight of the plants. I11 the iicltl, a i d  
also in the experin~ents here reported, these symp- 
toms are ~nncll  Illore conlmon than m11:tt. heads. 

111 the carrent year's experiments, very significant 
differences in  the severity of root rotting were 
recordecl, the worst being, as already obser.vcd for 
white heads, in  the drunls in which a good crop was 
obtaincd dnriug the previons pear. By the adclitiox; 
of rather large anionnts of calcium sulphate or bnrut 
lime to the soil, root rotting was al~nost altogether 
eli~njn;~tecl. The reason for  the response to calciurll 
snll7hate is, ho~vever, not yet unclerstood, its bell>- 
fici:~l effects being only on the roots. B11rnt lime 
niakes available the plant food in the soil; this 1s 
reflecdted ill the h(.ttc.r gro\~ltb of plants ancl greatel* 
crnin yicltl than in the native soil. 

Tri these experi~nents all hut  one of the elements 
necessary fo r  ;~deq~lnte  m~trit ioll  of plants were 
atldctl to the soil in  each series of drulns in adequate 
tlnlonnts. Tlie exception was nitrocen. Frelinlii1a1.y 
trials indicate, hov-ever, that  tlie addition t o  the 
native soil of nitrakes alone is not snfficient. A four- 
year exl~eriment ciesignecl to elucidate this aspect o L '  
the problcnl is in  pwogr.ess. 

5. FRUIT INVESTIGATIONS. 
( i )  T H  Ttrsir~nnia.--The investigations centered a t  

Tlnon~.ille dealing with storage clisorders of apples 
and pears have been again rednced ~vhile work on 
problems more closely associated with \va,~-tinie 
econonly ha5 been further extended. All experiments 
dealing with gas storage, the accumulation of carbon 
dioxide in storage chamhers, and a 1111mber of pro- 
jects conc3enled with the relation between the iiici- 
derice of certain storage disorders in  apples and pears 
a.11~1 various orcharci and storage conditions, have 
been temporarily discontinued. 

The colitrol of ifiternal cork in apples by soil 
dressings of 4 lb. of borax per  tree has continued 
for  the seventh year since the applicatioli mas made. 
This disorder has now been practically eliminated ill 
Tasnialzia. "Cork" of pears has iiot responded to  
tretttrnent by many chemicals applied as soil dressings 
alicl by injec'tion. Grafting experiments to test the 
suggestion that this di.;order is due to a virus are  in 
progress. " Dinzple " of Granny Smith and Cleopatra 
apples also Iias iiot responded to any chenlical trext- 
n~en ts  nor has the past season's worli given any 
f'nrther positive res1rlt.s as regards the causes of 
diebuck. The differences in  the keeping qualities of 
f ru i t  of different varieties on different rootstocks 
previously reported were again evident. 

Storage tcsts on apples treated with different types 
of sl~rface coatings vere  continued. Certain varieties 
so treated held in excellent condition jn cool store for 
more than nirle months. During the 1942 season, 
50,000 cases of apples were treated by a ha.licl dipping . 
machilie a t  a colnmercial packing shed under the 
s~~pervis ion and guidance of officers of the Coancil 
for the Apple and Pear Acqilisitioll Committee. This 
fruit  was llelcl in cornnioti .itore with the loss of only 
lr5 per cent., which was yery low and ir~deed less than 
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the loss in  some cool stores. At the IIuonville 
1a.borato1.y 9.000 cases mere treated by an  experi- 
mental coating machine, and information obtained on 
the relative value of tiifyerent types of coating emul- 
sions ~ J I  sen~i-c*onl~llercial scale lots of fruit. The 
coating m(~t11ocl has certain limitations ancl some 
varieties g i ~ e  nilsatisfactory results. The sncdces.s of 
this niethocl r i t h  other va.ricties has, however, been 
demonstrated. 

The new problems investigated have concerned the 
deh>tlratioii of apples and potatoes, the vitaniin C 
content of local fruits and frui t  products, the sul- 
phuring of evaporated apples, and new frui t  
products; they have bee11 lulclertalien a t  the request 
of the Del~artnlcnts of Conirnerce and Agriculture, 
and Supply ancl Shipping. A considerable amount 
of technical assi.;t;lnce has also been given to 
managenlents hanndliiig the processing of f rui t  and 
vegetables. 

An experimental rotary-louvre dryer was con- 
s t r l~cted at  the Nuonville laboratory, and data  on the 
value of this type of dryer as compared  itti ti the 
tlulne! aucl lriln nletliods for apples and potatoes were 
obtai~led. Experinlelits on different metliods of 
snlphuring anti r es~~lphur ing  evaporated apples have 
g i w n  satisfactory r e s ~ ~ l t s .  The methods previously 
in  use m-ere not efficient, and mider-sulplluri~ig 
resnltctl in  poor lreeping quality of the puclr in  hot 
climates. The information collected on the vitamin 
C content of Tas~nanian fruits arid f rui t  products has 
been of consit1eral)le va* l~u  i n  ensnriug the most 
efHci(,~~t nse of the processeci f rui t  paclrs. Technical 
zcisiee :~nrl assistance to rnannf'actnrers regarding 
methods of processing l i a ~ e  also substantially 
increased the vitamin C content of local fruit  and 
vegetable prodncts. 

( i i )  .4t 8tcz)zthor-pc, Qzcee.nsland.-The investiga- 
tions of the problerns of apple and pear rootstoclrs a t  
Stanthorpe have heen retluced to a rninirnmn eon- 
sistent with the colitinuance oC the major, long-term, 
experiments. No more apple rootstoclrs have been 
prolmgated in  stools or layer beds, but the 6-acre 
rootstocli trial plot planted in  1938 has been main- 
tained. I11 addition, several minor itenis have 
received attention as opportunity allowed. These 
included fnrthel- observa.tions on the nature of the 
root systems of scion varieties grown on their own 
roots. The only commercial variety grown in the 
Stanthorpe district which develops a strong, even 
root system xvhen grown on its o ~ v n  roots is 
Delicious. Both Granny Smith and Gravenstein 



develop poor root syst'ents, and that  of the latter 
variety is also shallow and nneven. Of other 
varieties examined, Commerce and Red Sta-tesman 
developecl vigoroas root systems while Dmilis and 
TTTilliams F a ~ o n r i t e  showed poor root vigour. A 
tlisease, prohabl y identical with " apple measles, " 
oc1.11rred on Jolidthail and Delicious trees in  the ni,~i,l 
experiment trial during 1941-42. Preliminary evi- 
dence has been obtained tha.t tllc application of boroli 
corrc3ctrtl this co~~clition. 

1,ayer l~e(ls of a series of pear rootstocks, collected 
with the assistance and co-operation of the Victorian 
Ilepartment of Agl-icult1u.e from ontsta~ldiug tree, 
in the pcar clistricts of that State, have been estab- 
lished. 011ly one of these selections has so fa r  beell 
further propagated. It shows promise of being a 
good rooti~rg stocl;, and a few budded to Williarns 
appear to be colnpatible with thi1.t variety. 

(iii) At Griffit1t.-Iuvestigations haxe bee11 con- 
tinued a t  the Irrigation Iteseart.h Station, GI-iffitl~, 
on rootstoclrs and shoot and root growth of citrus. 

( ( 1 )  Kootsfoc7~s.-Many factors mltlonbtedly con- 
tribute to 1Ile unthril'tinc,ss aild early tlecline of cditnis 
qroves in the Murr~unbidgee Area. \Vaterlogging of 
the soil, especially during ~vinter,  is especially 
ilestructive 11nder certain caollditions oS snrface con- 
tour and or1 parti(*l~lar soil types. The use of 1111sliit- 
able stoclr types is probably a factor ~~lll ieh preclis- 
posts the trees to damage lintler these conditions ail(? 
nlat eriadly co~itributes to t he early (lecli~le of Inany 
groves. \Irorl; in progress aims at  finding a series of 
i~ootstoclrs compatible ~vitll the main comiilcrcai,ll 
ritrus varieties and srtited lo  the various soil con- 
ditions t h i ~ t  prevail on the Murrunihidgee and Lower 
l l u r ~ a y  irl.ig;ltion areas. 1~'11rthcr c.ollection\ of root 
cuttings from old trees of outstanding vigour and 
perforn~a~~lce in  the Mild~xra area antl coastal dis- 
tricts of New Sonth \Vales were n~acle during the 
season. Collections were rnacle from 43 trees com- 
prising types of sweet orange, lemon, Seville orange, 
mandarin, :illd Poncir.us trifolinta. Rooted plants 
froni 21  types were snccessfully raised. Trees raised 
froill root cutting., collected from ontstariding trees 
in the hIurrnnibitlgee Area itself during the previous 
season have beell planted in a. nnrsery trial. 

No gernlinatiou of seed of rootstocli- types imported 
from overseas this season ~ v a s  ohtainecl. T\r-o 
nursery trials of varions rootstocks ohtainecl from 
imported seed antl locillly selectetl seed are in pro- 
gress. The first trial p l :~ .ni~d in 1910 inclntles seven 
rooistoclr types. These mere budded n i t h  n;rrels and 
Valenc.ias d~u.ing the spring of 1942 a n ~ l  so fa r  all 
have prored conlpatiblc v i t h  both scion varieties. 
The <econcl trial mas plailtcd in 1 9 1  alto contail14 15 
rc)otstocks, including four rough lenion types, three 
Seville orange, two citron, a Tangelo, and P o n c i ~  l t c  

tvifolintrl. 
Very considerable difference in  the vigour and 

growth of these types are  already irppa~.ent. 
E'ollo~l-by the discovery by officers of the N.S.W. 

Department of A g r i c ~ ~ l t n r e  that a disease caused by 
the flnlcns Pii?yfop7zthor n cifro2111tl1orcr severely tla$m- 
aged the root systenls of citrn? trees, particula~-ly 
under. conditions where excess soil water and high 
~v:rate~.tables obtained, trials of the susceptibility of 
different rootstoclw to this disease were made. A11 
lemon a l ~ d  sweet orange types proved to he very 
susceptjble; Seville types vTere fairly susceptible and 
Polic;rz( u I?.tfoliafa practically resistant. The Potzcivzcs 
t r  zfolinttr stocdlr coninlojily used as :L rootstoclr in 
Aiistr.alia is very inconsistent in its behnvjonr. 
especidlly when bncldetl to navel oranges. Very 
frciqnently the trees are divarfetl in this stoc?r. 
Selertion of trifolinta types nhich produce vi~orolrs 
growth in the scion variety is in progress. 

( b )  Growth 8tudies.-The method of assessink 
the changes in  growth, health, and vigour of experi- 
ment trees by periodic surveys has continued to be 
applied to all experiment plots a t  the Research 
Stations. The progressive effects of varions treat- 
ments are  made apparent by these surveys before 
ally apprec.iable differences in yield 01 frui t  can be 
measurecl. These results are recorded under the 
section of this report dealing with ilie illvestigations 
of the Irrigatioa Research Station, Griffith. 

The studies made of citrns root growth during the 
season by means of the observation trench showed 
again that the period of active root gram-th did not 
commence until late November ancl ceased early in 
Alarch. The result of ~veeli-ly sa.mplings over a period 
of two years has shown that the root activity of lemon 
stoclc is a t  a nlininiurli during Jnly-October Com- 
parative studies of the root growth of sweet orange, 
sour orange, anti trifolicrtn stoclrs are  in  progress. 
Fl t r t l~er  info1.111ation has been obtained respecting 
the t l i s t r ib~~t io l~  ol  the roots of leliioii stoc lc in different 
hoil types. 

Tllc irlarching experiments described in  the reports 
for 1!):19-40 a.nd 1940-41. have failed to show any 
effec.t of this 1 rei~tnrei~t llpoll tree growth or health. 

6. DRUG PLANT INVESTIOATIONS. 
The Department of Ph~rn iacy ,  1Jniversity of 

Sydncyv. and the Department of Physiology, Univer- 
sity of ,\felhourne, have c o n t i n ~ ~ e d  to carry out the 
a11;11ysis ;r t ~ d  test ing of ~nwlerial in ~:onnedion with 
the drng plw~lt i ~ l v ~ s t i g a t i ~ n s  and have been respons- 
ible For- the i~lvesiigation of l~iethods of tlrng extrae- 
t i o ~ ~ .  T l ~ r  1)eparlments of Agric l~l t r~re  oi' the various 
States and the Srrb-Department of E'orestry, Queens- 
l;rnd, have also corltinnecl to co-operate in  the con- 
tlr~ct of ficlci e x ~ ) ~ r i ~ n c n t  plots of the tlifferent (1rug 
plants. 

( i )  IZ!joscine anct dtt.opitze.-Suitable nlethods for 
the extraction of hyoscyalnine from the native cork- 
~vood tree (Dzc~boiviu mynporoiclrs) growing in the 
Gosford area a.iicl southwards thereof in  New South 
Wales, and for the conversion of the hyoscyaniine 
illto atropine have been determined. The same pro- 
cesses are satisfactory for the mannfactnre of 
;l.tropine f rani t l ~ c  I ,la F of Woboisin Leich h t r rdl i i .  This 
species seems to be a better source of atropine than 
solltllcrn D. na?/t1poroir7e,s, b11t a snrvey lias show11 
that 11atrur;rl stands a rc  limitecl in extent. Commercial 
cdl~ltiration is highly desirable. 

considerable difference still exists between 
labovatory assay and actual yield of allialoid obtained 
on a c,ornmercial scalc froin Dtcboisiu leaf. Fnr ther  
i i~~est igat ion of ruethocls of extraction hare  been 
temporarily snspended, Ilowevcr, hecallsr the mann- 
factltrc of hot11 hyosciue and atropine is now on a 
r~asonably satisfactory basis. 

A start  has bee11 ni:ltle to select from naturally 
occurring s t a ~ ~ d s  types of 1)fcboisiu which produce 
the highest percentage of alkaloid. Assays for total 
allialoid havc been eonipleteci on some 70 individual 
tree samples. Experiments have also been startecl to  
(letel-mine the most effective and economic methods 
of cllltivation, and to study sncll iterns as methods 
of propagation, pest incitlence and control, and time 
ant1 frequency of harvest. Seed of Atropu bellado.nna 
and FIyosc~nrta?cs ?tiger has been distributed to 
growers intending to prodnce material of these plants 
for the manufacture of galenical preparations con- 
tailling hyoscine and hyoscyarnine. 

( i i )  O7)izcrn Alkaloids.--The ~o lor i rne t~ ic  metllocl 
used in  the laboratory for estimating the percentage 
of morphine present in  experimental samples of 
opiulil poppy (Papaver sonznifo.un%) material during 
the 1940-41 and 1941-42 seasons, ha8 been found 
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inadequate. Attention has therefore been given to 65 species, many of thein being common garden 
the development of a satisfactory method of extract- plants, in  24 families. Greening of floral parts is 
ing the morphine from small samples. Good progress characteristic of the disease, therefore "virescence" 
has been made. is considered a more appropriate name than "big 

Exper im~nta l  plots grown during the season a t  bud." 
Canberra were designed t o  obtain further informa- (i i)  Qun1ify.-Work on grade standards for  Bus- 
tion on the question of time of harvest and the tralian-grown flue-curecl toba<cco was contirll~ed. 11 
relative valiie of different varieties. Assay results system of grades was submitted to, and approved by, 
are not yet available. a conference of tobarco technical officers of the 

The larger areas pawn under the supervision of Council and States. Tlie proposals were then circu- 
the Collllcil for tile production of raw inaterial for lated to tobacco-growers' orpanisations and to mann- 
the manufacture of opium alkaloids were moderately factllrers for COnlmellt~ and snggestions for  improve- 
successful. The lllain crop losses experienced Itrere alent. Tlie basic subdivision of leat according to 
on an  irrigatiorl area lThere waterloggiiig of the soil stallr position is already being used by mani~facturers. 
occurred as a resnlt of excessive rains during the A practical test of the proposed systeln is being made 
winter. A t ~ t u m n  s o ~ ~ ~ i n g s  were made again this year 011 a farm in Victoria. 
on a conlrncrcial scde  uncler the Council's supervision 

(iii) Ep7~edrine. - Analysis of material of the 8. VEGETABLE FIBRES. 
plants of E ~ ~ l t e ~ l r a ,  gerardiana, E. interl,zedia, and ( i )  Flax.-At Canberra, 16 different varieties of 
E. n e ~ r o ~ e l , s i , s  established at canljerra during &larch, strains were grown in randomized bloch. Early F 

1941, Tvas made during Febrlla,ry, 1943. The alkaloid ~ r o l v t h  Was very satisfactory, but subsequently Water- 
colltents Tvere: 1.35 per (gcrartlia.na) ; 1.05 per logging caused such variability between plots that 
cent. and 0.58 per cent. (i7ztcrnLedia, tIvo types) ; and reliable con~pa~isons of varieties could not be 
0.98 per (nebrodensis). A~~~~~ of Inaterial obtained. I11 a rate of sowing trial, using the varieties 
collected at different seasons are in progress. ~h~ Stormont Gossnlner and Stormont Cirrus a t  rates of 
most vegetative growth was made by gef.ardiann and 11°, 130 lb. per there were 
the least by ?zebroclensis. one 4 lh, of seed of E. s~gnificant differences in  yield, but nmnber of plants 
gerardicrna harvested. ~h~ experiment plots llow per plot increased with increased rates of sowing. 
col~tain some 4,600 plants, and 7,000 seedlings of The morphological studies a t  Sydney university 
E. gernrdiona have been raised for pla,ntillg during were continued and the data are being esaminecl 
the corninq season. st:ltistically. 

(iv) Q~cinine.-The establishment of small experi- (n) Reffing.-Satisfactory progress has been made 

ment plots of Cinchona has been effected success- in  the study of methods of retting flax. I n  the course 

fully at one location. Tllcse plots established in of experiments aimed a t  erolvirig alternative methods, 

Queensland by t l l ~  Snb-Department of Forestry, com- fibre was prodi~ced that r a s  very favourably reported 

prise approximately 1,000 trees just orer two years on by local spinners. One of the coiitroIlirig factors 

old. has been applied in  several small-scale experiments 
in  ordinary warm and cold ~ ~ a t e r  rets with good 

(v) Some 600 plants of Cnephezis results. I t  is now being tried in  commercial retting 
@ecaczccrnha have been established in  Qneensland. ti,nlrs. 
Assay of the roots has revealed a satisfactory allraloid (jJ,) ~ i ~ ~ ~ ~ ~ ~ . - m i ~ h  the of rust which 
content of 2.5 per cent. caused more than i~siial loss in Tasmania during this 

(vi) Sanfonifl.-The pro~aga t ion  of Artemisia has senson, the maill diseases of flax are apparently due 
been contilllled. Approximately 3,000 plallts are a t  to physiological trouble. One of them, known here 
present established, and i t  is proposed to extend the as die-bacli, is associated with waterlogging near 
plots by 5,000 plants during the comin, season. flowering time, the other, browning, is of economic 

(vii) Ofhcr Drzcgs.-Small lots of sqnill ( U q i n e a  irl~l,ortance only on some peaty sails. The organism, 
Scilla),bncllu (Rarosma spp.),colchicnm (Colchic~ltm Pz[TLzcluria pzcllz~lun.~, thiit is associated with the 
az~tz~nznaJe), dill, aniseed, angelica, coriander, grin- browned areas can be isolated with equal facility 
delia, and L)ir/ifalis, are being grown for the produc- from healthy harvested straws that have been kept 
tion of seed arid propagating material. moist for aboi~t  24 honrs. It is one of the commonest 

(viii) Native plants as Sources ,,f ~ ~ d i ~ i ~ ~ l  retting organisms under our conditions. 
nnbgs.-A species of Erythrozylon, native to Queens- (i i)  Other Fibre P7ants.-T11e fibre plant, 
land, has been found to contain tropacabne. lobnta, a jute substitute, occurs nat l~ral lp  in  the 

coastal regions of North Queenslaaid, but there 
(ix) ~~rctkrzcnl.- he plot ( 3  square chains) of appears to be little prospect of its development P~rethrzcnz cinerarifoliurn a t  Canberra yielded a t  the eco,lonlically. A ,cil,,ilar position occllrs with a 

rate of 12 cwt. of dried flowers pel. acre during its llllmber of otller plallts linown to colltaill fillre, some 
- 

second season of growth. 200 lh. of seed was har- which haye attention during the year. 
vested and this seed has been used in  establishing 
la.rger areas for production. Some 25 clonal types 9. POTATO INVESTIGATIONS. 
have been obtained from the Canberra plants. Very ( i )  ~ ~ ~ ~ d i ~ ~ .  ~1~~ aimed at the 
considerable differences in  vegetative growth and dereloDrllent of resistallt to A, X, y, 

I 

habit and ~ ~ r e t l l r i n  content is apparent between the and leaf -roll ]las beell continlled. The most prom- 
various types. Work aimed a t  selectinq the best of ising l,es,llts have beell acl,ieved in obtaining cross, 
these for further propagation is in progress. bred seedlings with resistance to virus Y. The 

technique of raising seedlinps has been worked out, 
7. TOBACCO INVESTIGATIONS. and metliods of testing for virus resistance are being 

( i )  Diseases.--Further work with the jassid 1'. established. 
argentafa, a vector of yellow dwarf of tobacco, has ( i i )  Potnfo Ntocks Free front Virus X.-In addi- 
show11 that this insect is also a vector of big bud, a tion to the two varieties, TJp-to-Date and Bismarck, 
virus disease of tobacco and tomato. Many other of which virus-free stoclis have been obtained, there 
species of plant are also affected. The disease was is now a third variety, the Victorian Sno~vflalre, of 
transmitted by insects to 24 species in 12 families, which a few virus-free t~tbers  are available for 
and symptoms similar to tlzore obtained by insect multiplication. The Up-to-Date stoclis include tuber- 
transmission were observed occurring naturally on lines of varying maturity;  they are being maintained 
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as tuber-lines during multiplication. With the aid (ii) Red Beet.-This has responded part~cularly 
of the N.S.W. and Tasmanian Departments of Agri- well to the "seed to seed" method which has given 
cnltnre and the Lawes Agricultural College (Q.) ,  a good seed yields from a p l a n t i ~ ~ g  as late at  May in 
winter and suinmer crop were grown, and, consicler- the Canberra environment. lied beet has proved to 
ing the exceedingly unfavourable seasonal conditions, be very susceptible to the low lime and boron status 
satisfactory yields were obtained. of the Canberra soil. Boron deficiency manifested 

~h~ dry col,ditions llrlder which the summer crop itself in some red beet seed plots by a proliferation 
in New south Wales was grovn tested the drought and premature browning of the flowers, an occurrence 
resistance of the ITp-to-Date stocks, and showed that which greatly depressed yields. 
i t  mas superior to that of certified stocks of Up-to- (iii) Cabbage.-(a) The effect of time of planting, 
Date containing virus X. removal of the head, and seeding through the head 

The virus-free Bismarclr is producing plants of on the yield and quality of cabblage seed is being 

exceptional vigour, and selected virus-free stocks of investigated. ( b )  A line of cabbage which shows 
decided resistance to attack by the common insect the i?loericaii variety Sebago promise high yields and pests of tile cabbage is being developed. (c) Some excellent quality under Australian coaditions. The of tile colllmon varieties grown in ni~~ltiplication of these stocks is proceeding, and 

efforts are being made to arrange for the permanent show considerable pnet ic  variability nnless grown 
under most favonrwble conditions which tend to mask niaiutenance of parent stoclrs in a virus-free the variations. Witll this in mind, further . condition. 
for uniformity of type is being done. 

(iii) Transmission of Potato Viruses.-Dlucll basic (iv) Seede,At tile Dickson Experiment Station has been done in establishing sampling methods a yield of 476 lb,, per acre of good quality Phrpleb 
for estimating and studyillg the total populations of T~~ sTi.ede seed T$7as in an experiment in 

s the aphid-vectors of virus as in potato crops. This has seed to seed prodllction during April to December, involved nieasilremeats of the leaf area of \ihole plots 1942, In a subsidiary experiment it Tuas sholvn that 
potato plants; a M'OrlGible rating method has thinrling to illehcs or 12 inclles between plants had 

devised which gives resolts accurate to a few per no significant on yield, and little on 
cent. The growth of the potato foliage has bezo average seed weight. 
followed during the vegetative stage of development, 
and different varieties have shown an unexpected (v) Tomato.--(cl) Spotted Wilt.--Following work 
similarity until the incepti0ll of fluwering, particu- on the transmission of the spotted wilt virus through 
larly in the growth of the main shoots. potato tubers i t  has been denionstraked that this 

virus is normally a complex of at  least three strains 
The differences in leaf area of different strains and that have been mild, ringspot, and 

varieties depend largely on the growth rates of ~i~~ necrotic strain appears identical with the 
axillary slioots: in early maturing types the axillarj- ~~~~~i~~~ tip-bligllt virus first described in Oregon. 
growth is relatively slo~v and cea3e.i early. The IETT~ ~ i f f ~ ~ ~ ~ t  cornbillations of the three of t'ne 
methods of estimating leaf area and the infor~nation vil~l,s a mide variety of sympton,s. This helps 
they liave provided about methods of sampling aphid to explaill tile variability of the sl,otted disease populirtions are being applied in the invwtigatio~is Tvi,ic~l llas so nlany aorlcers. 
of such practical problems as the relativc in~portance 
of slid wi~lgless aphids in the trallsmission of ( b )  Varieties.-A preliminary trial of 24 tomato 
leaf-roll in the field. Cornbirled the aphid worli varieties Comm0nly grown in Australia demonstrated 
has been aal investigation of susceptibility to leaf-roll the need for the elilllinatiofi of misuifable varieties 
of the commoner Australian varieties of potato. and the introdi~ction or developnlent of varieties 
Preliminary results suggest that differences in more suited to the demands created by the war. A 
susceptibility are a function of tile plant tissues alld critical test is to be made of new and promising 
are not merely due to preferelltial feeding by aphids. varieties flqOm overseas in comparison with the 

present standard varieties used in Australia. 
(iv) Xtrain Mixtures of Virus X.-By testing 

mally ttlbers of several varieties for tlleir contellt of (c) flee~z.-Tomato seed extraction has not been 
virus X, it (1iscovered tllat differellt lots of the carnie& out extensively ill Australia. The present 
sanle variety carried stranill mixtures of the same cumbersonle and time - consumiug fermentation 
aver.age sevel-ity. some carried method does not encourage large scale tomato seed 
strains tharl others. ~ ~ ~ ~ ~ ~ ~ ~ t l ~ ,  the extraction. At Canberra, a new arld sinlple method 
of the T-ariety largely ~eterlllilles the proport~oll has been evolved which makes seed extraction prac- 
strains in the of virus X normally present tically a coniinuons process. I t  depends on the 
ill plallts and tllbers.  hi^ has a bearing on the selec- rapid dispersion of tile gelatinous seed sacs in freshly 

* tiovl and lnaintenarlce of stoclrs containing pulped tomatoes by the addition of commercial 

nlixtllres of virus X, collsistillg predominalltly of hydrochloric acid a t  the rate of 2 gallons per ton of 
mild alld therefore poterltially capable of P L ~ ~ P -  The seed can be washed within an hour by the 

higher yields than ordinary stoclrs. usual method. I11 this way the time-consuming 
fermentation of 24-48 hours is eliminated so that - tonlato seed procluction can be concentrated in large 

10. VEGETABLE AND VEGETABLE SEED INVESTIGATIONS_ which be impossible to handle by the 
At the Dickson Experiment Station, 10 acres pro- old method. Large scale commerc.ial trials have 

vided with spray irrigation facilities are being uecl proved the value and cheapr~ess of tlie llew method, 
for vegetable and vegetable seed work. I n  co-ol)era- and have tlemonstrated that cucumbers can be 
tion with the Institute of rlnlttomy, the nutritive Ilandletl in t l ~ e  same way except that acid needs to be 
values of vegetables grown a t  the Station are being added a t  the rate of 3 gallolls pel* toll of crushed 
examined. Investigations completed and in progress cucumbers. 
cover the following :- (vi) Lettuce.- (a) "Slimy Heart. "-The develop- 

(i) Carrot.-An attempt is being made to evolve ment of this in lettuce seed crops has proved to be 
cheaper methods of seed production with this crop. one of the worst difficulties encountered in lettuce 
In  this connection, time of planting of the seed, time seed production. Measures for the elimination of 
of transplanting of the roots, and "seed to seed" this trouble based on time of planting and method of 
practices are being considered. irrigation are being investigated. 

&. - 
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( 6 )  I'a,rieties.-Lettuce variety trials have dealon- exotic, which contain some cao~~tellouc. Out of the 
stratecl the valnc of tlle Imperial lettuces, partiell- rnany available plants, present investigations are 
larly Imperial D, I'peyial 44, and Imperial 847. chiefly coilcerned with three-C~lpfo~ti .8/$ g ~ a ~ l l l e .  

(vii) Pens.- (a Pea rwosai~ Virus.-To determine ""'l l'urnxacam. 

the economic sig~~ificance of this virus 011 Pea seed (i i)  Crgptostegia. - Thib introduced vine has 
production in  Australia, a cow)rehensive field become established, ma.ii~ly along ~~raterconrses in  thtl 
experinlent was made in Canberra. Usillg the corn- vicinity of Charters Towers northwards in Quee~rs- 
lnonest Australian variety, Greellfetrst, col~lpal"ison land. I t  is in scattered stands and in country not 
was made of the yield of healthy plants, plants too conducive to casy harvesting procedure. I t  is a 
infected from a very early stage, and p l a l ~ t s  infected possible emergency source of rubber if i t  call be 
late in the seilson. It was foulld that the reduction gram-11 as a crop, thereby facilitatiilg harvesting and 
in  yield of plants infected r e r y  early was only about milling operations. The pos~ibilities are being 
17  per cent. and the yield of late-infectecl plarlts was inr~rstigated. n i th  the field work in the lla8nds of the 
not reduced significantly. I n  the variety Greenfeast, Qneeuslanil I)epartment of Agriculture and Stoclc. 
an  average field infection IT itlr niosaic would he corn- and tllc work on rubber extraction untier the general 
nlercially insignificant. Conditions for the rapid supervision of Nr .  W. A. Purnell, r'tbber tech~lolo- 
dissenliilation of pea-nlosa~ic virus are normally gist of the Ilepartnlent of Supply and Shipping. 
absent in  Australia, hut in  local, badly affected areas, 
tile use of an imnlullc \,ariety s,lch will iam R T ~ ~ ~ ~ ~  (iii) Guu~ts1a.-The Divisioli introtluced this plant 

from California in 1931, and most of the original should reduce loss. 
p la~rts  are still growing iu tllc i~itrodnction area oil ( 6 )  ?Tarietlcs.-l\Ii~ch confusioi~ exists in i \~lstralia the Council's plots a t  Black Mouatain, Canberra. 

a s  to the characteristics and ljanlillg of pea varieties. Seed froln these was saved each year and was thus 
This is clue to thc i~ltroduction of a comparatively available for immediate trial plantings in  selected 
large n~unber  of new varieties which arc being used areas. F o r  111ost of these trials the Waite Agricul- 
for canning programmes. A trial of va1,ieties usctl 
in Australia is in  progress to determine particularly 

t ~ i r i ~ l  Research Iustitnte h w  been responsible, the 
Coi~ncil providing sect1 ;1.11d 3,000 transplauts. 

their genetic characteristics so that  classification can Specially selected seed has been grown by the Waite 
be placed on a more definite basis. Institute aiicl the Colulcil for permanent plantings 

(viii) Bea,ns.-(a) J1osaic.-Seed salnples of the il, tllose areas wllcre sllccess is evidently to be 
variety Brown Beauty produced in various districts expectecl, a t  present lnaillly in sou th  nustralia. ~t 
of Australia are being grown determine t,he the Diclisoa T<xperiment Station ill C a ~ ~ h e r r a .  a11 area 
imr)ortance of tllc virus disease loea(11 inossic. is plaiited n l~icll TI ill not be hayvested for ~ x b b e r ,  

(6 )  Varictics.- A large number of bean ~ar ie t i es  but which \\ill remain as a sollrce of mother seed. 
~ rew to Anslmli ;~ have been ii~troduced, particlllarlg The 1)rpartinent of the Tutel.ior illso grauted the use 
from [J.S.A., wit11 tlle ohj(lct of testing their wits- of all area of nursery ill the I'arlcs and Gardcrls 
bility to Australian contlitjons. These are being lrursery a t  Parr;rl~unla for ri1ising seedlings. 
vrowiz a t  Canberra and ;~, t  Blerbein in the Murray 
\~a~!e?;. ThOsl, \ \ I l i ra I r  \lrol\- promihi. n ill be i l lcrease~l (i") Tur(~~~acurr~r.-In the u.S.S.R.. special atten- 
and distribnted. tion has 11ee11 paid to a number of plants among 

~rllicl) n1ernber.s of the dandelion group have attracted 
( i s )  ATew Vegetahles. - s e v e r 4  new veaetahlrs favourable more particularly y'u,.aza- 

have been introduced during the year, alld all~oll:: 
(.llnr Koksar/lz.?ld a,lld T .  91,ega,inT,bi20n. Rubber in 

tllel~l are J31u~ee's Lima varieties, tllc latter i!, rek)lltet{ to be goo(] as that in fIelJca 
" Pirniento " pepper, Ft~sclriwn - resisting " Pa11 - brusilie~zsis, but the content is less than in  I ' a r u ~ a c u n ~  
Amcrica" tomato, and cal~taloupes resista~lt to Koksclghyz. I3y courtesy of the U.S.S.R. C;lovern- 
powdery mildew. ~ u m t ,  seed of "Rolisaghyz" v a s  sent to the Courlcil 

(x)  Seed Qtbnlity Trials.--The value of vegetable and tests of this plant under field conditions and in 
seed is depentlent on the type of vegetable. 111 order cultures were colnmenced in August, 1942. Spring 
to clel~lonstrate whether Australian vegetal~le seccl alld autnlnll ill the field have established 
g r o ~ ~ - n  along the right lines is the cclnal of imported poorly at callberra because of the lacli of vigour 
seed the quality of vegetables gronn fro111 ,lust~.irliwl~ ill aerlllinatioll and of tile seedlings. ullder pot 
and imported seed is being compared. c~o~~di t ions  the p la~r t  establishes slo\\-ly but -satisfac- 

(xi) Vegetuble iSeeds Prodzccfion.-The programme torily, and marlred responses to lime and phosphates 
of vegetable seeds production is the responsibility of liave been recordetl but none to nitrogenous fertil- 
the Conimon~\~ealth Vegetable Seeds Conlnlittee oper- izers. A pecnliarity of the pla.irts under greenhouse 
atiiig under the Departlnej~t of Conlnlerce and conditions is that they enter a dornia~rt stage twice 
Agriculture. I t  is safficient to state here that many tlnring the snmmer period, a proportion failing to 
difficulties of local production, caused by shortage of inalre regrowth. This dorn~ant  stage does not appear 
labour, snpplies, and espc~.ienee, and in importing to to be related with moisture, temperature, or length 
augment supplies, had to be surino~uited. of day 

Preliiniilary analyses for rubber content indicate 
11. R unncn PLANTS INVESTIGATIONS. that the percentage of rnbber is of the same order a? 

( i )  Genern7 1Tundreds of different kinds of that obtained i ~ i  U.S.S.B. Tlie roots are slllall and 
plants contail1 caoutcl~onc, wit11 or without resins, high yi~l t ls  per acrc ca:r~inot be i~ntic>ipwted, Tt>sts 011 

and, with sorrie exceptions, this rnbber substance is the seed germination, establishlnent, and J ielcl of 
found in  the latex. The maill sources of supply for rubber are being continued. Prelili~inary field trials 
the ~ o r l d  were the plantations of Ceylon, AIa.laya, ;ire being made in each State by the 
Setherlands East Indies, I>urina, Indo-China, Borueo, Departments of Agricnlture. 
Tl~ailand. and Inclia., wllich plalltations produced 
1,0.00,000 tolls of rnbber per annum. Tlie loss of 
most of these sources of supply has directed attenti011 12. OTHER INVESTIGATIONS. 
to other lesser Bl~own and actually less productive ( i )  Citr.ic Acid P~.od.uctioll.-Preliminary investi- 
sonrces. There are in Australia, particularly ill the gations were undertaken to find a high yielding 
northern half of the coiltinent and more particu1arl.r citric-acid p r o d ~ ~ c i n g  fungus and to determine 
in Qneensland, many plailts both indigenous and ~vlletllcr the acid coulcl be produced from jvheat by 



fungal fermentation. Twenty-three isolates of dif- 
ferent fungi, including species of Aspergillzcs peni- 
cilliz~nz and Trichoclerma, were first tested for acid 
production on various carbon sollrces and then for 
citric acid prodaction. Of these isolates, only three 
proved to  be acid producers under the conditions 
of the standard test. Onc of thein produced very 
high titratable acidity when glucose or sucrose was 
the carbon source, but the yield of citric acid was 
only 4 per cent. of the total carbon. l ? ~ - o ~ n  this it 
aeenls that a very large numhei. of strains of suitable 
fnngi will have to be tested in  order to find a strain 
that will produce a Izigll yield. Citric acid produc- 
lion from wheat grain was demonstrated as a result 
of two fermentation processes, saccharification of 
steallied grain with nlz~cor 1.clcenzoszL.s followed by 
acidification with u-eak sulphuric acid aiid fermetlta- 
tion with Aspergillus niger. 

(i i)  lierl~crrizcnz. - Determinations of pasture 
plants of Qncenslaiid and the Nortlzern Territory 
were made froin collectiolis made dnring the year. 
The final stages of the compilation of lists of stan- 
dardized com111011 iianzes of the more important 
A ~ s t r a l i a ~ n  grasses, other pastnre plants, alid weeds 
\TilS rcacl~cd during the year and the results pub- 
lished in Bulletin 156 of the Council's series. 

111. ENTOMOLOGICAL INVESTIGATIONS. 

1. GENERAL. 
Emphasis continues to be placed on entomolqical 

worlr of special importailce under war-time coiidi- 
tions. Investigations on medical entonlology carried 
oilt in  the interests of tlle iliedical hranches of ths3 
fighting Services have been gratifyiiigly productive. 
The study of the insect pests of s t o ~ e d  wheat and 
wool has 1;eeii contiiiued and has produced results of 
practical iinportanee a t  tlie present time. More iiiten- 
sive on the insect pests of vegetables is now in 
progress. The inve~tiga~tion of the locust problein 
continues to progress i11 spite of adverse circnm- 
stances. Parasites of several important pests have 
been successfully introdaced into Aust~.alitl aiid sonie 
of these have already becollze established in tlie field. 
Insect enemies of noxious weeds introdaced some 
years ago have produced particularly pron~ising 
effects ill the field during the past season. A 
decideclly improved blowfly dressing has been evolved, 
and other adva~ices have been made with insecticides. 
Owing to the spread of the buffdo-fly to the coastal 
rc~gions of northern Qneenslaizd, i t  has been fouiid 
necessary to take up the investigation of thi4 pest 
again, this time in  a new environment. Arrange- 
ments have been made to increase the scope of the 
cattle tick investigations and to intensify them. 

(i) Ge~~era1.-The problem of combating insect 
pests in  stored grain has been made more difficult 
owing to tlie mar-time shortage of labour, ~na~terials, 
and transport facilities. Iizvestigation of the 
~,roblen~s as they arise iu  storage dej~ots and other 
places, rsupplen~cntecl by laboratory studies, are being 
continued. 

(ii) l3z~lk Depots. - A  system of bulk wheat 
storage, siniilar to that dcv~lopecl ill Western Aas- 
tralia, has been iiitrod~~cecl into Victoria, inillions of 
bushels of ~1-11eat being stored i n  a siugle niouiid in 
an  enorinoils shed. Observations nia.de on one of 
these orer a period of nine months show that the 
moisture content, initially 9.8 per cent., reinailled 
practically unchanged, except for seasonai 
flnctuations in the top few inches of wheat near the 
surface of the nzouiid. There is also a seasonal 
fluctuation ill temperature affecting a t  least the top 

iline feet of grain, the degree of fluctuation being 
greatest near the surface, where i t  is also influenced 
by diurnal temperature changes. No apprecia*ble 
general increase in temperature occllrred in  the lower 
masses of grain. 

These physical conclitions have obviously deter- 
millet1 the nature of the insect infestation. The low 
moisture-contents have considerably limited the 
derelopmeizt of the rice and granary weevil which 
are comparatively rare. R1~i;rogertha donzinica, on 
the other hand, has increased rapidly on the northern 
slope and on the apex of the mound, and this insect 
raiser1 the wheat temperutlxre to about 103" F. a t  a 
depth of one foot (a  temperature i~luch above its 
optimum), and even a t  a. clepth of nine feet the 
tan~perature is appreciably inc~.eased. I n  the heavily 
infested pockets, Rhizoperflza occurs principally in 
tlie top foot of wheat and is not fouiid a t  a depth 
greater than 2 Pt. 6 in. It is clear that the restriction 
of the insects to the surface is not, in  this instance, 
a,ttributahle to temperature, and the possibility of a 
carboii dioxide build-np in  tlie wheat is being investi- 
gated. Preliminary worli has showii that  some degree 
of such baild-up occurs. The principal secondary 
pests in Victorian bnllr wheat are Silvunzis sz~rina- 
neel~sis a i d  l'riDolium castaneurn. T. con/?~szcm is 
rare, though this insect appears to be f a r  more 
con lmo~~ than 1'. casta~~cuwz in  Victorian flour mills. 

(iii) Control Jleasures in Bu lk  Depots. - The 
virtual restriction of insect pests to the top few feet 
of wheat i n  bulk depots colisiclerably simplifies the 
problenr of coi1t1-ol measures. Sprinkling the s1lr1ac.c 
of infested areas with carbon bisulphide, a t  a closage 
of 12 flnicl ouiicps per squa.re yard, aild c o ~ e r i n g  wit11 
a tarpaulin for  24 hoars, gave an adult Bill of about 
95 per cent. Large scale experiineizts are in  pro- 
gress, in which inert dusts (dolomite and magllcsitc) 
are spread a t  different dosages on the wheat surface, 
the dust bcing raked into some plots and left on the 
suri'aces of others. Areas heavily infested by Bhizo- 
p ~ r f k a  are treated with carbon bisulphide before the 
dust is applied. 

(iv) Fzi??ziyation of Bag-Stacks'. - A series of 
experin~ents which aim a t  finding a simple method 
by which weevily coninic~rcial bag-stacks can be 
effectively fumigated with carbon bisulphide are in  
progress. A metl~od of fumigating large q ~ ~ a n t i t i e s  
of bagged wheat has been devised, but it is hopecl 
to simplify the technique. A dosage of one gallon 
per 1,000 cub. f t .  gave a n  apparent 100 per cent. 
liill of weevil, ill 18 hours, when staclis were dis- 
~l l i~nt led and sampled. The experiments were 
parried out on staclcs of 2,050-2.800 hags, but the 
method could be applied to  staclrs of any reason- 
able size. Experiment showed that  it is not 
feasible to fumigate a n  infested portion of a 
large stack effectively with carbon bisnlphide by 
placing an  air-tight enclosure a t  the front, ljacli, 
and roof of the infested part. The rate of diffnsion 
from the fumigated section u7as so great that no 
apparent kill was obtained a t  a tlosagc1 of 12, gallons 
per 1,000 cub. f t .  

(v)  Stark-Site Sterilization. - Several fortified 
i ~ n d  unfortified mineral oil emulsions have bee11 
te5ted as contact insecticides against weevils in  the 
laboratory. Thew tests have c o i ~ f i r - ~ n ~ d  the vien 
that the addition of a toxic agent to t l ~ c  oil is 
desirable and have also shown that  the most satib- 
factory spray material for general use is a 
p r ~ p r i e t a ~ r y  nlineral oil eniulsion containing iiitratecl 
phenols. I n  the course of testing some Australian 
nitrated cresols, i t  mas found that a mineral oil 
einnlsion containing 5 pel. cent. commercial gracle 
dinitro-o-cresol possessed a toxicity comparable to 
that of tile proprietary emnlsion. 
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(vi) Bag D i p p ~ r ~ y .  - Contact spray insecticides 
of the type nsed for stack site sterilization can bse 
used for treating bags suspected of harbouring grain 
weevils. Tests have shown that either the above 
above-mentioned proprietary oil emuLsioil containing 
nitrated phenols, or a proprietary creosote emulsion, 
is satisfactory for  the purpose. The most satisfactory 
results are obtained by dipping the bags Por two 
minutes and then stacking them wet for two days 
before drying. It has also been found that 
the effectiveness of bag dipping improves as the 
environmental ten~perature  increases. 

(vii) Treutnzent with "Inert" Mineral Dusts.- 
Recause of renewed interest i n  the use of mineral 
dusts for the protectioll of stored wheat, fnrther 
tests have been made with these materials. A com- 
paiaative test with magnesite, which is probably the 
most effective dust of Australian origin, enabled the 
various grain insects to be classified in  descending 
orcler of susceptibility as follo~vs :-Laernoplzloezcs 
mir~utus, Oryzaepl~ilzcs surina)nensis, Calandra 
orysae, C. grnnaria, Tribolium castaneunz, and 
Rhizopertha dominica. 

Three sanlples of shell grits from Victorian sources 
were tested. The effectiveness of these materials was 
roughly proportional to their silica contents, and all 
were inferior to dolomite and nlagnesite against both 
C. oryxae and R. don~inica. The use of dust barriers 
to t rap  migrating grain insects was itwedtigated 
under laboratory conditions. The results indicate 
that  barriers 1 ft .  wide offer a very effective means 
of checking crawlinr infestation. 

One d i s idva i~ ta~e-of  the dust treatment of wheat 
is the impairing of the free running character of 
normal grain. Aleasuremeats of the angle of repose 
of dusted and  undusted grain showed that this angle 
may be 8-10" steeper with wheat containing 0.1-0.75 
per cent. dust than with undusted wheat. 

(viii) Self-gussi?lg by Carbon Dioxide. - Self- 
gassing of grain insects by utilizing the carbon 
dioxide produced by their metabolism has occasion- 
ally been nsed for the control of insect infestation 
R stl~cly of the production of carbon dioxide by 
populations of R. clonzinica in  columns of wheat is 
in prcigress, and variables such as time, population 
density, temperature, and wheat moisture content 
are being investigated. This investigation is far  
from complete, but it has already shown that popu- 
lations of the order found in the field can build u p  
heavy concentrations of carbon dioxide very quickly. 

(ix) Kulzing Quality of Treated 1Vheut.-In the 
earlier stages of the carholz-bisulphide fumigation 
worlr, dosages u p  to three galloils per 1,000 cub. ft .  
were used, and i t  was reported that the fumigation 
llad cansecl considerable deterioration in the baking 
quality of the resultant flour which, however, gradu- 
ally improvecl on storage. Samples taken from a 
stack successfully fumigated a t  one gallon per 1,000 
cub. ft .  were submitted for baking tests, but no 
appreciable cliininution in balcing quality was dis- 
closed. This resnlt needs confirmation, since the 
wheat nsed happened to be of particularly poor 
quality. 

The effect of prolonged storage at  high tempera- 
tnre 011 the baliing quality of wheat is being studied 
in  collaboratioil ~ \ l t l i  the lTTilliam Angliss Food 
Trades School. Wheat held a t  9 per cent. and 10 per 
cent, moisture content a t  temperatures of '70'' 90" 
and 105' F. is to  be submitted to baking tests a t  3, 
6, 9, and 12 months. The first baking tests, made 
after three months' storage, showed that over this 
period none of the wheat suffered any deterioration. 

(x )  Biology of Wheat-Infesting Insects.-Biologi- 
cal studies have been restricted almost entirely to 
Rkixopertha dominica. The lower temperature limit 

for the development of this species has not yet been 
dctermined, but it apparently lies slightly below 70" 
F., since s t  this temperature breeding !does take 
place although very slowly. A t  high temperatures 
(YO0-110' F.1 the effects of different relative 
humidities, and therefore of different moisture con- 
tents of nheat,  on development axe still being investi- 
gated. Results so f a r  indicate that increase i n  mois- 
ture coriteilt is accompanied by an illcrease in  the 
upper limit of developmental temperature, so that 
a t  8.5 per cent. moisture content the upper limit of 
development appears to  be 92" F., whereas a t  10.5 
per cent. moisture content it is 100" F. As yet no 
developmellt has been recorcled a t  temperatures above 
100" F.,  although viable eggs have been laid a t  108" 
F. on wheat of 12 per cent. moisture content. 

Preliminary studies on the biology of the flat grain 
beetle, Lae~~zoplzloeus nzilzuftcs, have shown that  this 
insect breeds snccessfully on whole wheat, bro1rc.n 
wheat, and pollard; it can just maintain itself on . 
bran and is unable to increase on white flour or 
reduction flour. The life cycle occupies approxi- 
mately 28 days a t  90° F., 40-50 days a t  80' F., and 
80-100 days a t  70" F. *. 

Studies of the weight loss caused by adults of 
Rkizopertha dominica, Calandm granaria, and C. 
oryzae over a range of temperatures showed that  the 
maximum m-eight loss per weelr by R. dominica was 
twice its own weight a t  9.5' F., C. oryzae 1.25 times 
its own weight a t  90" P., and C. granaria 1.25 times 
its oxv11 weight a t  80" F. 

(i) General.--Although infestation of stored wool 
by clothes moths has become noticeably worse, both 
in Rrisbane and Sydney, than i t  wa.5 when investi- 
gation of this problem was commenced in December, 
1911, it has fortunately not increased to the extent 
that was thoi~ght possible. Quite large numbers of 
A/)nr~tcles curpatus, a parasite of the clothes moth 
Ti)ecola biselliella, are present in the wool stores, 
and must be a t  least partly responsible for  limiting 
the increase of the moths. During the autumn a 
tremendous fall was recorded in the number of moths 
caught on a large tanglefoot t r ap  in  one of the Bris- 
bane stores. This fall cauuot be explained on the 
basis of a fall in  temperatnre, and it is being investi- 
gated further. 

(ii) Punzigation Experiments.-Laboratory experi- 
ments were carried out with the object of making a 
preliminary selection from among a number of 
materials that suggested themselves for  use as sprays 
or solid fnmigants against infested stacks. The 
results showed that diesoline had very little fumiga- 
tion power. Solvent naphtha, ortho-dichlorbenzene, 
and para-diehlor.benzene had high initial toxicity, but 
this was lost completely after seven weeks in the case 
of the first two, and a.fter nine weeks in  the case of 
the third. Creosote ancl cresylic acid were both toxic 
and fairly persistent, but tlie former stains wool, and 
the latter has very objectionable fumes when used 
neat or ill high concentration. WaphtllQene was 
strongly toxic, producing a nearly complete kill after 
one weelr's exposure, and aLso persisted with nndinlin- 
ished toxicity for  more than six months, by when 
allnost all the crystals had evaporated; a rapid drop 
in  toxicity could be expected when evaporation was 
con~plete. The most satisfactory of the liquids were 
neutral oil, middle oil, ancl the proprietary spray. 
Of these tlie first began gradually to lose its toxicity 
after about two months, but the other two continued 
to give a complete lrill, from a fortnight's exposure, 
for more than six months, when the experiment was 
terminated. 



I n  later and slightly different experiments, the 
effect of dilnting neutral and middle oil with dieso- 
l i i~e,  and of saturating them with naphthalene, was 
iilvestigated. A dilution with 25 per cent. of dieso- 
line greatly recluced the fumigative power of both 
materials but saturation of the mixture with naph- 
thalene largely restored the original toxicity. I n  this 
experinlent middle oil proved to be more toxic and 
more persistent than either neutral oil or the pro. 
prietary spray. A saturated solutio~l of naphthalene 
in diesoline proved a poor fumigant. 

Scourability tests have bee11 carried out with neu- 
tral and middle oil by the Gbrdon Institute of Tec11- 
nology, Geelong, and have shown that  neither leave* 
any undesirable residue or stain. Otlier scourability 
tests made with rnidclle oil and the proprietary spray 
have given the same result. 

I n  view of the fact that only materials that  vola- 
tilize complelely could be used iu treatments of 
scoured wool, a series of experin~ents similar to those 
already described was carried out usiiig as test 
materials solvent naphtha, ortho-clichlorbenzene, 
saturated soh~tions of naphthalene in  these two snh. 
stances (a t  70" F.) ,  auil the saturated solutioiis 
diluted with an  equal volume of lighting kerosene. 
Naphthalene v a s  incorporated to improve persist- 
ence, aud Ireroselie to reduce cost. Ortho-clichlor- 
bruzene saturated with napllthalenr nTas the inost 
toxic and persistent of these materials; this solutior~ 
diluted with lrerosene was only slightly less efficient. 

(iii) #tack Spruying Tests.--A nozzle has been 
designed that enaLles a satisfactory distribution of 
liquid sprays to be obtainecl ni thin  a v-ool stack 
wl~en used in conj~uiction with n jetting plant, and a 
technique for spra-ying stacks Brom above has beer1 
developed. With tlie object of determiniug the 
reduction obtained in the moth poptllatioa in a stack 
by the use of the proprietary spray applied in this 
WRY, tn70 identical staclrs were built in d i f fc re~~t  
stores oat of l~alec, of approximately the same type 
of wool and ~ i t h  the sanic degree of infestatio~l. The 
one stack, together r~ritll the whole of the rest of the 
store, was spr;r.yed, anti the other left uusprayed iri 
an  ~~nsprayecl store. Cefore spraying, the gopulatio~l 
of both stacks was determined by trapping the adult 
moths on tai~glefoot traps snspended ;!t a number of 
difl'erent points in the interior of each stack, and 
ai'ier spraying the population was again determined, 
and its subseqnellt fluctnatious follo~t~ed for period 
of 28 lnonths. Tile results showecl that the immediate 
effect of the spraying had bee11 to reduce the popula- 
tion to about 1 per cent. of that calcnlated from the 
catch in the untreated stack aiid the ratio of the 
populations in  the treated and untreated staclrs 
before the spraying. Subseque~lt trapping has shon~n 
110 sign of an  appreciable illcrease in the popnlatioa 
of the sprayed stack, such as might have been 
expected if nny?LcroiIs larvae in the less accessible 
parts of the stack had escaped tlie effects of the spril,,? 
ailtl hacl bee11 able to emerge as ii~otlis some wee!is 
after the treatment. 

4. INSECT CONTROL OF XOSI~US WEEDS. 
( i )  St. John's W o r t  (Hyy~ericzcnz pevfo~.c-/tunz) .- 

Three insect enemies of St. John's wort ha.17e 1101i7 

been established in Australia. Prior to 1942 only 
two insect enemies, Chrysolina lz!jperici and Agrilus 
hyperici. were known to bc established; the latter 
only in very small numbers. During the latter part  
of 1942, however, a third species, C h r y s o l i ~ ~ n  genlcl- 
lata, was fouild to have become established a t  Raker's 
Gully, Bright, Vic., as a result of 1ibera.tions made 
in that locality during 1939. Ckrysolina h?jperiri, 
the first of the overseas insects to becoille established, 
has shown a considerable natural spread during the 
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past twelve months in most areas where it has been 
established. Agri tz~s  Ilyperici is also n~alring very 
satisfactory progress aiid rapidly increasing its 
l~umbers a t  several of the sites \There i t  has beer1 
Liberated. The general progress is such as to  give 
ground that these insects ~vi l l  later give a ixseful 
degree of control of the weed. 

Cl~r?jsolina lzyperici has now dispersed along the 
Oven's VaJley and German Creelt for a distance of 
eight miles from tile original establishment site near 
Oalce's Bridge, Eright. Since 1939, when this i n s ~ c t  
was first found to be established, thirteen liberations 
have been made, nlostly in widely separated districts 
of Victoria. Strong colonies have bee11 developed in 
the field ill such widely separated areas of St .  
John's wort infestatiol~ as Myrtleford, Ha.rrietville, 
Tawonga, and Dargo. I n  areas where C. Izyperici 
has become established, the defoliation of the host 
becoines increasinglp conirnon, causing restrirted 
foliage growth and seed prod~~ct ion ,  and a gradually 
increasing mortality in  the host plants. I n  t h ~  
immediate vicinity of Bright, some small areas have 
been completely cleared of St. John's wort. I n  one 
paddoclr which had long carried a heavy stand of 
the wort, eon~plete control was effected in  a period 
of two yea.rs. 

In New Sonth Wales, eleven liberations have been 
made within approximately the same period. Colonies 
of C. hypcrici are developing satisfactorily in  the 
Orange, Soclwalls, Mudgee, and Rylstone districts, 
while other sn~aller colonies are established in the 
vicinity of Tnmbarumba. Apart  froin the Tnmba- 
nmiba liberations, all others in New South Wales 
have beell made sirice the end of 1940, and in the 
period which has elapsed the majority of them have 
nlacte ponsiderable progress. 

Clwt~solina gen~cllatcc is n o ~ v  becolning well estab- 
lislled a t  Eright, and cluring the past year 5,700 were 
liberated a t  the top of Nullo Mo~untain, near Rylstone, 
N.S.W., where there is a solid stand of St. John's 
wort amongst open forest country, extending over 
several thousand acres. 

Ayl-ilzcs hyperici, a root-boring Buprestid, was 
introdncetl from southern Fra,nce and liberated in 
1939 and 1940 in two districts, one in  Victoria and 
the other in New South Wales. It has become estab- 
lished a t  each of the seven sites where liberations 
have been made. At  several of these sites the popu- 
lation is increasing rapidly, and i n  the vicinity of one 
of thein 50 per cent. of the plants are infested. Some 
plants hare been killed, while the growth of others 
has been restricted. If the increase in numbers is 
maintained, a considerable effect on the weed should 
become apparent within the next few years a t  this 
particular liberation site. The Victorian liberations 
of Agrilus hypevici have all been made a t  Baker's 
Gully, Bright. I n  New 80~1th Wales three colonies 
have been established ill the Mudgee district; two a t  
"Yamba," Piambong, and one on the Catchment 
area. Here progress is very satisfactory, though not 
so rapid as a t  some of the liberation sites a t  Bright. 

( i i)  Lantarra ( I ~ u ~ n t a n a  canbara). - There have 
been no recent developments in  regard to l'eleonenzia 
scrrz~y~zclo~.sa,, and the position is much the same as that 
recorded in  the previous report. While the position 
in northern Qneenslancl appears to be quite satis- 
factory and to be improving as time goes on, no 
fnrthel- evidence is available to suggest that libera- 
tions in southern Queensland and northern New 
South Wales have been snccessful. 

5. SIIEEP BLOWFLY. 
Work on the sheep blowfly problem has been dras- 

tically curtailed during the year owing to the neces- 
sity of transferring staff to problems of medical 
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entoi~~ology. The iirost iinportant advance made was months, dnring which not a single swarm had been 
tlre illlprovenrent of the contact toxicity of the reported anywhere i n  the Sta.te, a few swarms had 
B.T.B. blowfly dressing. This was achiever1 by appeared in Ihe Warr~unbungles outbreak during the 
replacing the original ta.r oil fraction ~ v i t h  a inixtnre 1941-42 season, bnt generally unfavourab!e con- 
of different Itincis of i~on-irritating contact agents. ditions in this area had prevented any great increase 
Laboratory exl>erin~ents and limited field tests have or spread of the iufrstation. The spring i ~ n d  sunimer 
sllown the niodifieci dressing to  be re ry  effective. of 1942-43 were extrelnely farourable, i~omever, arid 

by Novernber STT7ilrlnS were reported in  as many as 
6. MEDICAL ENTOMOLOGY. six different outbreak areas in  the northern and 

The work of this Divisioll on llledical elltolllology central parts of the s ta te .  These slrarms spread 
has heen expandetl consiclerably. Most of the prob- consicierably ill the usual directions, invadil~g exten- 
lenls ]lave beell illvestigated ill colljunctioll wit11 sive areas of new country and laying there. L11 

entomologists or at  tlleir request. These hare  Deceniber a second generation hatched over the whole 
illc]~Lxded the study of sprays for use against flies of the infested area, and when this generation became 
allcl mosquitoes, insect repellents, and oils for  use atlnlt in Ja11ual.y aiid February it  rigra rated still 
against mosquito larvae. For  security reasons these further south anc1 east. During January the number , 

investigations cannot be discussed here. of s \ ~ ~ a r n ~ s  \\'as increased by smarin formation in  two 
additional ontbreak areas, bringing the toial of active 

7. CATTLE TICK. areas to eight. The secaond geileration laid very 
Work on the biologf of the cattle tic]; has been extellsi~ely, but d ry  c o l l ~ i i t i ~ l l ~  ~upervelled, and J 

colltillned. ~h~ of the length of the l ife of these eggs had still not hatched with the arrival of 
non-parasitic stag-es at collstarlt temperatllres h a  wi~l ter  temperatures in J m e .  Whether they ~vi l l  be 
been conllIleted, and investigatiolls are now being capable of hatching in the spring of 7943 callllot he 
made of thc effect of fluctuating temperatures and pr~dicted.  5 
humidities, siulilar to those found i i r  the field, or1 Although s ~ \ ~ a r m - f o r m a t i o  occurred in  tlle Bogan- 
the lengtl~ of life and viability of the same stages. 3facquarie ontbreaIr area, i t  jvas not observed on any 

Ilaboratory and field investigations of dips have of the properties on which investiga.tions are being 
been inacle, illclncling the q~xestions of the composi- carried out from the Tranzir Field Station, so that 
tion of the dips, wetting properties, the retention of the opportlmitp of studying the details of this p1.c~- 
films of dip on the ticks, aiid the mechanism of the cess was inissed. Ho~vever, thc Trangie district n a s  
pelletration of the i~ltegument. It was shown that  inr-aded by s\yarms formed furthcr to the iiorth, and 
larvae in the parasitic stage are much easier to kill baiting had to be carried out on a few properties. 
with arsenic than ill the 11011-parasitic stage. Follo\v- 
ing sllggcsriolls that the llse of salt \\rater improves (ii) Work 0 7 2  Pasltsres and Roils.-MTorl~ was ~011- 

the of dips, tests were lllade but no tirlued on the species coinpositio~~ of tlie hcrbaceo~~s 
improvement was observed. cover clevelo~~ing on the eight ~na,in soil types recog- 

~t ] l a y  tJeeil &inled that all arsellic-resistant strain nized in the Bogan-Jlacqnarie outbreali area. Obser- 
of tiel< has appeared ill certain districts in Queens- ~ w t i ~ l l ~  were made a t  type sites of each soil type at 
land. I n  association rnith the C$neenslalld Depa.1- (iii'fcre:lt titnes of year. 
melit of Agriculture and Stoclr, illvesligat:ons have 
been made to  test these clainls. I t  llas been sliown (iii) Jlefbods of Control in the  Otcfbreak Cefztrcs 

that  dips as a t  present used fail to control ticks i l l  
-Parts of fonr outbreali centres in the immediate 
neighborhood of 1'ra11::ie have been fenced to permit 

some districts, but i t  is clear that,  even if an  arsenic- of the testing of treati~lci~tx designed to render these resisiallt stmill of tic]< does occur, the failure of the areLis illcilpable of pl.orlllcing swarllls of Ciloi.inieefri. 
(lips due to is sot'1e Each fellcetl ontbrealc celItre has beell pairctl off evidence that there is an  arsenic-resistant strain of 

;,ll ullfe,lced colltrol \,;.;l,icll not trei-ltrllellt. 
tick, bnt this is not a t  present conclusive. Treatment consists of l~louql~ing the bare grountl of 

8. BUFFALO-FLY (Lypero~ia~  e~iyzca) . the oviposition site with a view to stimulating pas- 
ture growth, planting a barrier of trees betueen the D"rillg the past year this pest 'pread to "lo eiLIt oT~ipositioll site the food-shelter llueleos (eollcw- r o u t  of Australia and has lnoved as f a r  south as tratloll or a conlbillation of both llor\nsrille. I t  tlireateils to extend its range fa r  down 

the east coast. All of the Divisioll of Economic R c s ~ ~ l t s  so fax obtai~lctl wit11 plouglii~lg alone I1;tve 

F;ntonlology has been sent to  the newly infested dis- not been very encouraging. Although the pasture 
cover was improved, particularly in one of the treat- 

trilts a preliminary of problem mellts, collsirlerab,e bare areas still rmIailled, alld with file object of selecting the best centre for future  after lllont,ls the was already beconling 
worlc on the problem ancl of oblaiilirrg the inforrna- compacted once inore, so that i t  was questionablr 

requirecl order to draw up adequate 'Ir0- \vlicthcr tllc improvement \ronld be permanent. After 
S 

gramme of research. consultatioa with officers of the Commonr~ealth , 
9. AUSTRALIAN ~'LAGTTE LOCUST (Chortoicetss E70restry Bureau ancl the  New South \FTales Soil 

tcvn~in ifcrcz) . Conserration Service, the f o l l o ~ ~ i n g  species of trees 
tillcl s11l.ubs were selected as being the inost snitable 

On the locust problem 'la' lnaill'y for  tllc tree-barriel. treatment : old man saltbllsh 
conlined to field investigations in the Bogan-Mac- (Atriplex: ntwzn~ulnria), J l~oporunx nwufnnzcnl, p ~ p -  
(lllarie (Warrell-Dandaloo) outbreak area. Unfortu- per-tree (,ychrlllls nlollc,, arl(j river reel gnnl (I;i'z[ctr- 
n a t e l ~ ,  inl~ossibi l i t~ of securing labour to carry l?lptzrs camuldzc!cnsis). These species have beell 
out essential constructional ~vorli and fencing has cnltnred a t  the Trangie Field Station or obtaiiiecl 
made i t  necessary for the scientific staff to devote a froin else\vliere, and a first lot, conlprising mainly 
consi,lerable proportion of their time to worlc of this 
kind, with the result illat it has been irnposcible to 

peppers, was planted out ill tlie anttunn. 

aclhere to the programme of research mapped out for  111 coilnexion with the probleni of producing a 
thp sensoll. This preparatory work is now allnost pasture cover on scalded areas suita.bla as oviposition 
completed. sites, two such areas, in addition to those forming 

( i )  The Locust Positiolz Duriag 1942-43.-The part  of the outbreak centres already mentioned, have 
season was notc~vorthy for a serious cleterioration in been fenced off with a view to comparative testing of 
the locust position in New Sonth Wales. After tell various pasture species. 

- L z e G *  *zs. 

-- 



(iv) Labora*tory Work.-The experimental work 
on the effect of constant temperatures and relative 
humidities on the rate of development and mortality 
of Chortoicetes was continued. The resnlts obtained 
are of soille interest in relation to field observatio~~s 
on the i ~ i ~ p o ~ t a n c e  of "shelter" in  locast habitats. 
The tenipcrnture a t  the snrftxe of bare sunlit soil in 
the regions inhabited by Cizortoicetes frequer~tly 
exceeds 130" F. for  several hours a day during the 
snnznler. 1'11~1s newly hatched hoppers on an  egg-bed 
may be rapidly killed by heat nllless plants casting a 
little shade are within their reach. The results 
obtained a t  110°, combined with those reported 
previously a i  90" and 100°, indicate that the optimum 
for rate of developnient and survival lies near 100". 
A rough test using rather small ntrn~bers of hoppers 
indicated that 100" was more favourable than either 
95" or 105" ; a t  105" none of the hoppers reached the 
adult  stage. I n  the field 10.1" F .  has been Co~r~ld to 

a be the temperature selected for baslring by adults 
and advanced nymphs, and the preferendum for 
young nymlshs is probahly below this, so that in this 
species the preferendum apparently coincides wit11 
the temperature that is most favourable biologically. 
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10. RED-LEGGED EARTII MITE (Halo ty t leus  
des t ruc tor ) .  

Owing to shortage of staff aud the pressure of 
mar-time ~vorlr, i t  has al~fortunately been found 
necessary to  interrnpt the investigation of this pest 
for the time being. The only work carried out 
during the past year has been further analysis of 
data obtained previously, and the p repa l -a l io~~  of 
accounts of the work for pnblication. 

11. ORIENTAL PEACII ~IOTII  ( C y d i a  moles ta)  

I n  the Goulburii Valley, infestation on all varietiw 
of peaches was light daring the 1942-43 season. I n  
December, 1942, a survey similar to that made the 
previous year, was made by a n  officer of the Victorian 
Department of Agricnlture to determine whether th? 
parasite Il!lacraccntrus anc?jlivor?~s had become estah- 
lislzeil. KO further parasites were illtrodneed froill 
thc United States of Anzerica. As in the previous 
seasoii, no evidence of the presence of introduced 
parasites was obtaine:d, aud it must be collclitdecl that 
they have failed to establish theinselves 

13. CABBAGE BUTTERFLY (P ier i s  rapat?). 
Dnring the past seasoii this recently introd~rceu 

pest has considerably extended its range in  Australia. 
Fur ther  consignments of the parasites Apnnte les  
glonzcrntzcs and A. rzsberula have been receivec! from 
Eng!avd and have been bred under laboratory con- 
ditions. Far ther  liberations of A. giol~tzeral~bs have 
becn 1~1ade a11d evidence that it has become estab- 
lished ill the field was obtained. 

Field tests with several sprays and dusts for  the 
control of this pest have also been ~ilade. 

14. UNDERGROUND GRASS GRUB (01zcopera spp.). 
9 fnr ther  trial  consignment of the parasite A l o m y a  

debellat or  was received, but  unfortunately a t  a 
time when the host illsects were in  an  unsuitable 
stage for attack. The chalice of this parasite proving 
successful seems small. 

13. GREEN VEGETABLE BUG ( N e z a r a  z'ividzcla) 
A further attempt to introduce the parasite 

Trichopocln pc ~znipss from Florida was made. Omiilg 
to certain features of its life cycle, this insect is 
particularly difficult t o  transport over long distances 
and, an; a result, only a few ~vealtened parasites sur- 
vived the journey. Efforts are being made to improve 
the methods of sending. Some small-scale tests with 
dusts for tllc contvol of this pest were made. 

A preparation coiisistir~g of creosote, naphthalene, 
and soft soap, referred to as "Creonaph," was found 
to be ltiore efYeclive against this  pest !ha11 ally other 
spray tried Efforts are being made to improve the 
spray, for  thongh i t  appearh safe when used on nzany 
lilllds of plnl~ts,  i t  was observed to caL1se some injury 
to certain others. 

17. APHIDS. 
A \earcity of nicotine sulphate, which is largely 

imported from orerscas, has made the probleill of' 
aphid control very real. Therefore, a search was 
made for  some insecticide available in  A ~ ~ ~ t r a l i a  and 
effective enoun'ci to be nsed as a substitute. I n  field 
tests it was found that " Paranaph, " as developed 
by 11. A. Coi~siiis in  1895 (see Council's J o t ~ r ~ z a l ,  
Vol. 16, pp. 107-108, 1943), was very effecti~e when 
used a g a ~ n s t  cabbage aphid, I3revicoryne brclssicae 
L., but TI-as not so good as nicotine sulphate when 
used against areen  each aphid, 3 I y a . i ~ ~  y~o'sicne, and 
potato aphid, ~ a c v o . s i p h z ~ n ~  gei. Wher; *used against 

12. POTATO MOTH (Gnorimoschenla (Pl t t l lorimaea) cabbage aphids, its great advantage over nicotine 
operculel la) .  sulphatc is its effectiveliess a t  tempcratnres as low 

The potato 1110th caused severe crop losses on the as .jOO F. I t s  extreme wetting properties enable i t  
nlainlalld in the season 1948-43. These losses, undel. to \ ~ c t  the insects 011 impact, and thoroughly wet the 
war-time conditions. are r e r r  imuortant because of ~ l a l l t s  sprayed. 
the greatly iiicreaskd dema& f o i  potatoes and the 

C shortage of manpower. 
The results of studies on the effect of the acetylene 

treatment of potato tnbers on potato moth, atiil the 
use of inert mineral dusts as a means of control for 
potato moth in tubers wei-e pnblished in the Cou~lcil's 

a Journal  (Vol. 15, pp. 268-269 and pp. 257-261, 1942). 
Experinlellts were carried out with a nulrzber of 

tnateri:~ls used as sprays for the cotitrol of potato 
boil1 iarvae in the haulms in  the field. Of these, hasic 
copper a.rsenate gave the most promising results. It 
appreciably I-educed the destruction of growing 
shoots and prolonged the gro~ving period of the 
plonts. The experiments neecl to be repeated to  
obtain conclusive results. It llas been fourlci that the 
potato nioth is very seldom attacked kg parasites in 
Australia. Arracgements have consequently been 
made for  the collcction of promising parasites of 
this pest in  California and for their in t rodnct io~ 
into Australia dlrriilg the coming season. 

18. CITRUS RED SCALE (Ao.ilidielln, a z ~ r a n t i i ) .  
Three co~zsignlnents of the Chinese race of the 

parasite Compericl la  bifnscintn were received from 
California dnrjng the past season. These paraiites 
were bred in  large n~11111)ers under laboratory con- 
ditior~s and later were distribnted! to  entomologists 
in Queenalnnd, New South Wales, Victoria, South 
Australia, and Western Anstralia. There are 
already indications that C .  bifnsciata has become 
cr;!ablished ill the field in several States. 

19. BROWN OLIVE SCALE (Saisset in  oleae) .  
Two consignments of &Ietaplzycus helvolus, a para- 

site that 1:as proved particul:~rly eficieilt in  con- 
trolling the above scale ill California, were introduced 
illto Anstrnlia during the past seasoil. It has bee11 
bred nnder labors-tory conditions, but so f a r  only 
small numbers have been liberated in New South 
Wales. This parasite attacks several other pest scale 
insects besides the brown olive scale. 
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20. INSECT VECTORS OF PLANT VIRUS DISEASES. 
( i )  Tobacco 37e110mo Dwarf.-Since the completion 

of a study of the life-history, habits, distribution, 
and host preferences of the brown jassid, I'harn- 
no te t t i x  nr.cgentutn Evans, ~nelltioned in  the last 
report, further investigations on tobacco yellow 
dwarf have been suspended fol* tlie duration of tho 
war. 

(ii) P o f a t o  Virus Diseases.-(a) A p l ~ i d  Survey.- 
The detailed survey, begun in 1941, on the abund- 
ance of the green peach aphid, M y z u s  persicae Sulz., 
and the potato aphid Macros iphuf~z  gei Koch, vectors 
of leasf roll and mosaic viruses of potato, was con- 
tinued a t  Black ~Ionnta i i i  and Diclison, Canberra. 
A.C.T. 

I n  Canberra, eggs of the green peach aphid were 
laid on peach trees in  the autumn. and the aphid 
continued to Isreed throughout the winter 011 cabbage 
and swede plants ill the cxperimelltal plots. The first 
flight occurrecl a t  Black Mountain on August 24, 
1942, and the first mass flight was recorded in the 
mechanical nets on Octoher 2. Apterons fornis 
appeared on potatoes in  the experimental plots on 
September 9, after which the popula,tion increasecl 
to a peak on October 22, a month earlier than the 
preceding season. Aftcr this, the population 
decreased and disappeared for three months froni 
abont the iiiiddle of December. I n  RIarch, 1943, n 
small antunin generation appeared on potatoes ant1 
produced winged migratory individuals. 

The potato aphid again bred on a iiunlber of host, 
plants throughout tlle winter, rhief cf which was 
sow tl~istle, Solzchzu oleracezcs, and il~vasion of the 
potato plots in the spring began abont tlic same time 
as the green peach aphid. rose to a peak of populn 
tion early in November like the preceding year, ancl 
then disappeared froin potatoes for the rest of the 
season. Breeding continued slolvly on a aiuiiiber of 
host plants throughout tlie summer, and then 
increased to a peak of population in the iate autumu 
when winged migratory indiriduals appeared. 

The population of both species was very much 
lower on potatoes in 1942-43 than in the 1941-42 
seasou. 

21. SPSTE~XATIC AND GENERAL ENTOJIOLOGY. 
Throughout the year, numbers of insects have, as 

in  the past, been identified for institutions and 
individual ~vorkers throughout Anstralia and ATexv 
Zeala.lid. I n  addition a considerable amonnt of time 
has been devoted to a+ssisting scientific worlcers ~ ~ i t l i  
various taxonomic problems. 

As a result of fieltl tr ips during the past twelve 
months and by exchange \vith other entomologists 
and institutions, further additions of sl~eciinens have 
been made to the Divisioll;~l collectiotl. These addi- 
tions consisted maiiily of insects of ecoiloiizic import. 
ance, either not previonsly represented or else 
represented by iuadequate rna.teria1. 

Irilorniation concerning methods of controlling 
pests in stores of equipment has been made availillole 
in  response to requests from the various fightitlg 
serrices. This work iilcludetl advice 011 tlle control 
of cockroaches, clothes moths, and other insects 
responsible for damage. The Austsalian Arrny 
Medical Services have been assisted by thc 1oa.u of 
Culicidae from the Divisional collection for use in 
the identification of mosquitoes as part  of the general 
scheme of control. I11 addition, information about 
the occurrence and distribution of certain types of 
insects lrnown or suspected as vectors of certain 
diseases, has been made available to assist the Ans- 
traliari aiid Allied forces. 

IV. ANIIIAL I IEALTH AND NUTRITION 
I S V E S T I  OAT1 OSS. 

1. GENERAL. 

Previously the programnle of worlr had been 
modified to meet war-time needs and the depletioil. 
of staff. U)~u.i~rg the year tlie work proceeded very 
much as during the preceding year. More attention 
was given to the immediate needs of the animal 
indt~stry  ant1 to the aapl,licatioii of existing knowledge 
for the preveiitioll of wastage. 

-4s ill the past, the work has been carried out at 
the three main centres i n  Sydney, ~lclbourne,  and 
Adelaicle, as well as a t  the field stations at  Cunna- 
r~rulla ( Q . ) ,  Jhdgery's Creek (N.S.W.), and at 
Werribee (V.),  and in  addition on several private 
properties. Co-operatire work wit11 th r  State Depart- 
nients of Agricnlture has continued. Inter-1)ivisional 
co-operation has been mailitailled through the 
Veterinary Entoluological Committee, the Agrosto- 
logical Committee, and the Drought Problem Com- 
mittee. Sonie officers of the Division of Indttstrial 
Chemistry and of the Division of Food Preservation 
have been housed and given facilities at  the Labora- 
tory in P w ~ ~ l t ~ i l l e .  ;\lclbonrne. 

2. ANIMAL HEALTH RESEARCH LARORATORY, 
MELBOURNE. 

( i )  Plelcro Pneunzoniu of Catt le .  - The comple- 
ment-fixation test elaborated by this Division has 
ooiitinued to give very satisfactory results in the  
control of o ~ ~ t b r e a k s  of the disease by State Depart- 
melits of Agriculture and Stoclc, to whom antigen for 
the test is supplied. Antigen is also supplied a t  
special request to the Stock Departments in  Kenya 
ancl Taiiganyika. 

J h ~ r i n g  tlie year, 454,650 doses of culture vaccine 
were forwarded to distribnting centres, mainly in 
Qneeusland slid Northetun Territory. An experiment, 
designetl to conipnse the degree of immunity six 
inouths after va.ccination with freshly prepared 
vaccine and with raccine liept at  4' C. for 56 days, 
sho~vetl no significant differences; in  each case 20 
head of cattle showed no signs of infection when 
autopsiecl five ~veeks after exposnre t o  atomized cul- 
ture, although one aud two anilnal;, respectively, had 
given transient, positive con~plei~lent fixation reac- 
tions, ~vllereas 18 out of 19 controls became infected 
and showetl 1esio11s when autopsied. 

Field reports have indicated that  calves do not 
respond well t o  prophylactic vaccination. The 
snscc!)til)ility of very young calves to experimental 
vaccination was exaniined: 10 calves froin 1 to 14 
days olcl, vaccinated a t  the t ip  of the tail, neither 
showed local reaction nor clereloped complement- 
fixation reac t io~~s .  One calf three days old developed 
sn-olleri joints froin which the causal organism mas 
isolated. 

l'roy-c.ss has been made in  preparing and 
assembling the groups of vaccinated cattle for  the 
experin~eut designetl to determine the influellce of a 
very low plane of nutrition upon the maintenance of 
iiliniunity agaillst pleuro-pneumonia. These groups 
will be testetl for imnnulity after three years, 
together with others ~vhich will have been vaccinated 
for shorter intervals. 

( i i)  Entern-l'oa-aenliu of Sheep and  Other  Diseuses 
Dztc t o  ('lostritl rtr.-The r e s ~ d t s  of work referred to 
in the last report hare been pnblished. This work 
having clarified tlie principles according to which 
strains of Cl .  zuelchii type D should be selected for 
preparing aiiaculture vaccines, attention has been 
directed to  defining the optimal conditions for 
toxoiding with formalclehyile. The optima.1 tempera- 
ture, concentration, and time have been defined for 



bacteria-free toxin so as to reduce to the mininlum 
the antigenic loss during toxoiding. The next stage 
is to extend these studies to whole cultures. 

A study of the haemolysins of the CE. webhii 
group has led to a great extension of the Inlowledge 
of the delta haernolysin of type C, the causal organism 
of the sheep clisease ['struck," which has not yet 
appeared in Australia, and to the ~ lcv~lopment  of a 
hacmolytic reaction on blood agar which is likely to 
be of great value as a presmnptive test for the 
organism. This work will be the snbject of a 
pnblication. 

Observations on tlie nature of the normal anti- 
llaen~olysin mechanism of blood have yielcled infor- 
mation which may be of some practical v a h ~ e .  

(iii) Cuseous Lym~phadewitis of Xl1ccp.--Study of 
tlie antigenic make-up has contiizued as opportunity 
alloweci, and is likely to be consiclerably aided by 
the separation of sereral variants. The vaccinatiol~ 
experiment referred to  in tlie last report is 
coi~tinuing. 

(iv) Bozjine Haernatz~riu.-A11 active work on this 
disease was brought to a close during the year. The 
cause of the disclase has renlained obscure. , i n  
adequate investigation calls for intensive cheniical 
and bioclienlical investigation in  the enzootic areas, 
and this cannot be tuzdertalren u l ~ d e r  war-time 
conditioi~s. 

(v)  I1I?y~omatosis.-The field trial which had been 
planned for some time was sta-rted in October, 1942. 
Some early results obtained were very favourable, 
but in other areas and a t  other times of tlle year the 
results were quite unfavourable, no control of the 
rabbit population heing obtained. It has been 
explaiiled in previons reports that the disease, 
although very deadly and specific for the rabbit, does 
not spread very readily unless ~ i t h  the assistance of 
an  insect vector. The presence of predatory animals, 
esp~cially the fox, tuider field conditions favours the 
early reinoval of sick rabbits aald vritli them all 
sources of infection. If there is rapid spread through 
Ihe assistance af an  insect vector the momentum 
gained may be snffieiently high to prevent the pre- 
datory animal from removing all sources of infec- 
tion, and the disease may bring a b o ~ ~ t  an effective 
control of the ra.hhit population. The work has not 
been completed, but the indications ar? that the virus 
wonld be of use only under special and limited 
conditions. 

(vi) iWastitis i n  Dairy Cuft1e.-During the year 
the last cow added to the experimental herd com- 
pleted its fifth lactation period. This marlred a 
point a t  which tlie first epidemiological study x7as 
brought to  a close. The accumulated data have been 
subjected to statistical analysis, but this has not been 
concluded. During the year a s tar t  was made on a 
second epidemiological study by taking calves from 
a herd free from infectiou ~ v i l h  the mastitis strepto- 
coccus and subjeetijlg then1 to three different environ- 
ments. Systematic bacteriological examinations will 
be made on the nlillc of these ai~imals \\-hen they come 
into prodi~ction. Also, during the year special atten- 
tion was given to the development of recommenda- 
tions calculated to limit the spread of n~astit is  in 
dairy herds and to alleviate the wastage caused. 
Recommendations were drawn u p  by the Investiga- 
tion Committee, and they were based on tile institu- 
tion of efficient rnillri~ig methocls and the introduction 
of efficient disinfection of teats and teat-cups in the 
milking shed. Attention was also given to methods 
of treatment of cases of mastitis. The short supply 
of suitable drugs has limited the amount of work 
possible. 

(vii) Toxwen~ic Jau?ztlice of Slzeep.-The co-opera- 
tive ir~vestigatiori was continued. The experimental 
floclc a t  Tjarooga was divided into two groups, one 
receiving free and tulrestricted grazinq, whereas the 
other was 1)laced under restricted grazing. A few 
cases of toxaernic jnundice developed during The 
year, but in May and J ~ u l e  the death rate increased 
dramatically soon after tlle ewes had lambed. Most 
of the sheep dirt1 rather snddenly, hnt soille were 
seen to be obviously sick for tivo or three days or 
more. Jaundice mas present in many of tlie animals 
siclr or dead from the disease, but pathological 
examination revealed that the disease Tvas distinct 
from toxaemic ja-~tndice. There seems to be little 
doubt that in the past this disease has been regarded 
as a manifestation of toxaemic jatundice, and that i t  
is responsible fo r  very heavy mortality in sheep from 
time to time. The actusl cause of the disease was 
not clrtermined. althongh definite progress was made 
in the study. Further  studies are expected to reveal 
the true nature of the disease and to point the way 
to its prevention. 

(viii) Peg-leg of Gnttle.-The experiment referred 
to in the last report has been unsatisfactory, mainly 
because the lick, coinponnded with the calculated 
rrqnirements of iron, copper, nickel, cobalt, zinc, and 
manganese, has proved nnpalatable. Even when the 
iron, zinc, axid inanganeje were omitted, the lick was 
still not consumed. The trouble appears to be that 
intake of salt and bone-flour lick is not sufficient, and 
that the amounts of "trace elements" added are so 
c o l ~ c e ~ ~ t r a t e d  as to make the lick unpalatable and 
thus defeat its purpose. 

(ix) Contagiozcs Abortion of Cattle.--During the 
year the Consultative (Joinmittee ( V ~ t e r i n a r y )  repre- 
senting States and Cornmoiimealth gave consideration 
to the problem of the alleviatioll of wastage in  dairy 
herds from contagious abortion. It was recorn- 
mended that the attenuated strain of Rrucella 
abo,ttcs known as Strain 19, which has been used for  
the vaccination of calves in U.S.A., might be used 
for vaccinating calves and non-pregnant adult cows 
in selected herds. The vaccination was to be under 
the control of the Chief Veterinary Officer in each 
State, and the vaccine, consisting of the live bacilli, 
was to be prepared in the Government Laborator i~s  
in each State. As the bacteria in  the vaccine must 
be kept alive and the numbers must cot  be allowed 
to fall, the greatest care must be talren in its prepara- 
tion and standardization. 

I n  order to assist i11 this work, a special stndy of 
Strain 39 was ~mdertadten. This included the study 
of growth rcqnirelllents and the reqairenients f o r  th .: 
longevity of suspensions to be used as a vaccine. 
Arrangements were niacte by which the laboratory 
rould serve as a centre for the distribution of stan- 
dard cultures to State laboratories a n 3  for the cheitlr 
on the standardization of the vaccine. Dif5cnltie~ 
were encoantered in the adoption of the standa.rd 
nlethotis evolved by the Bureau of Animal Industry, 
CJ S.A. The standard nutrient medium is a potato 
agar, but as potatoes cannot he standardized a 
primary difficulty is met. Progress ~ v a s  made in  
overcoming this and other difficulties, and plans were 
made by some of the States to s tar t  the vaccinatiol? 
of selected herds. 

(x) Sfzcrly of t l ~ e  2lfechunzcs of Haend-feeding 
Sheep.-An experiment was started to determine if 
sheep could he kept on a maintenance diet by giving 
them a week's supply of food a t  one time and thus 
save the laghour of daily feeding. The feed selectzd 
was a nlixture of equal parts of lucerne ].lay all l 
wheat. One group was given the daily requirement 
each day and the other was given seven times this 



amount once a week. The ~veekly fed group con- 
sumed all the food placed in  front of i t  in  two and a 
half to three days. Tke ration was increased dnring 
the cold \ileatller. The experinlellt has proceeded for 
about seven months and a t  all stages the ~veelily fed 
group has utilized its food almost as efficiently as tl15 
daily fed group. The slight difference ~vonlcl appear 
to be of no practical importance, especially in  view 
of the labour saved. 

(xi)  Toxicity of Wlzeat fo r  Stock.-Aa investiga- 
tioll was started to  determine the izatnre of the toxic 
phenomena that occur in sheep which have cons~~med 
large amounts of \;heat. If the cause he lriioml~, 
prevention of the phenomena may be possible. 111 
the preliminary experiments the erratic incirlence of 
the untonitril glicnomeua increased the diffirnlties of 
the investigation. Dramatic changes in the bacterial 
flora of the rnmen and the rest of the alirneiitary 
canal were found. Attention was given mainly to 
the l ~ o ~ s i b l e  role of histanline arising from decarb- 
oxylation of histidine. The investigation i~ being 
con tini~ed. 

(xii)  Periodicity of Oestrus of flheep.-Obserra- 
t ~ o i ~ s  were continued on groups of sheep which 
~ec~eivccl green Feed for a period of three rnonths a1 
four different quarters of the year. They received 
dry  feed during the remaining nine months. The 
effect of tllis laegimen, ~v1iic.h were lriore evident wlleu 
the ewes were immatnre, were on the l>ercentage 
incidence, but the period of maximal activity was 
not altered. 

(xiii) Miscel lu~~ous.  - Ae~culin from Bl~rsar iu  
spinosrr.-A high yield ( n p  to 3 per cent.) of 
aesculiil wai obtained from the native shrnb Hzirsnriu 
spinosn, and methods were devised for extracting it. 

3. THE ~ I C ~ ~ A S T E R  ANIMAL HEAI~TII LABORATORY. 
( i )  Pa,rasitolollicnl Inuc.stigations.- (a) Epidemi- 

oloyiccll Xtzcdies. - Observations were starter1 in 
Queensland a t  Gooi~c l i~  indi, Rarara.  Yandilla, 
AIacalister, and Jondaryn. Some broad relationships 
between changes in worm burden and weather con- 
ditions mere foilnci, but the oklsrrr-::t;nlls must be 
extended before conclusions can be reached. Further  
obiervations were started in  central Queenslaild a t  
Clerl~lont, Capella., Emcrald, and Gindie, and in 
western ceiitral Queensland a t  Aramac, Barcalcline, 
Ulaclrall, and Corfielcl. These are being carried out 
in co-opei.ation with the Queensland D ~ p n r t m e n t  of 
ilgriculture and Stoclr. 

( B )  Pzwther Xtzidies uriflt P11enotlziaxiq~c.-For the 
control of Oesopl~rrgoston~z~m coltinzbia~~unz (nodnle 
~ ~ o r r n )  it is necessary t o  remove all the worms from 
the gut if possible. I t  was found that after a single 
close of 40 g., \:.hich is twice the usual dose, all the 
15~orms were removed from 14 experimental sheep. 
A single dose of 20 g. removed all th,. worms from 
11 of 14 sheep, but a second dose of 20 g. removed 
all the worms remaining i n  the three sheep. As the 
do11l)Ie dose is likely to remove all the worms from 
all the sheep treated, i t  should prov2 s~~ccessful  i l l  

plans for rjpid colitrol of eradicatio~l of Oe. 
co?umbianzcm. 

To determine the efficiency and safety of suspen- 
sions of phenothiazine which have been stored for any 
length of time, three preparations were tested after 
vario~ls perio(1.s of storaye. Tllr resnlts s l~o~i~rc i  that 
storage for eight months did not impair their anthel- 
milltic properties, and substances toxic to  the sheep 
Irere not evolved. 

(c)  Anthelnzi?ztics Against Huenzonchz~s contort~rs 
(T,nrge Rtonrnch Worm) .-Experiments were carried 
out on the effiriency of scc:inrri arseuite, a rxn ic  
pentoxide, copper aceto-arsenite, and tablets contain- 
ing copper sulphate aiid sodium arsenite. The 

tablets proved to be quite ineffective. Another 
experiment demonstrated that em~~lsification does not 
impair the anthelmintic eficiency of carbon tetra- 
chloride. Oil of tnrpcutine in a salt lick, as used by 
some graziers, was tried and fonnd to be quite 
v;tl neless. 

(d) Rearck for  NPU: A~~thclw~intics.  - A large 
nnmber of organic and inorganic compounds were 
tested t o  determine their anthelmintic efficjency 
;i.gninst the cornruon internal parasites. blany were 
found to be without anthelmintic effect and others 
were found to have little value. 

(e)  Parasitological Stzctlics nt Arnzidale. - The 
epidemiological stl-tdies were continued and the 
rrsnlis of the broader relationships observed were 
used to draw up an outline of all a~n ina l  pla.11 for 
the control of haemonchosis, trichost~~ongylosis, and 
oesopha~ostomiasis in northern N.S.W. The treat- 
nlent of hxcinonchosis untler "o~~tbrea l i  conilitions" 
was investigaied. It was fonnd that under outbreak 
conditions phenothiazine is the oilly anthelmintic 
whicll is highly efiicient. I t  was also fomld that the 
rnovernent of sheep after treatment to  a paddoclc 
v-hich lias been spelled for three weeks or more has 
clefinite value. 

(ii) Ezterrtal Parasites of Sheep.-(a) Control of 
a lolls were the Skin 3-life Psorergatcs ovis.-Observ t '  

made on the stability of polysnlphide dips under use 
in tl-te field. I n  one experiinent 10,000 sheep mere 
put thro71g.h a dip  made from a proprietary concell- 
trate containing approximately 20 per c e ~ ~ t .  of poly- 
snlphide sulphur. The dip was adjusted to 1 per 
cent. polysnlpllide sulphur. Dipping was carried out 
over a period of seven days and the dip was repleti- 
ished wit11 1 per cent. polpulphide in  water. Addi- 
tional concentrate to  mailltaiii reasona.ble strength 
was added on one occasion. Scrapinas from the sltin 
of the sheep were examined periodically after the 
dipping, and inites could no longer bz fonnd. 

(b)  Study of DiIps and Di2)ping.-Inclnded in  the 
ohervations made were the estjmation of suint In 
dipping baths a ~ d  the rstimatioll of arsenic absorbed 
during dipping operations. 

(iii) The I j low-Fly Xtrikc Problem.-Assistance 
was given in  the campaign for  the applicatior~ of 
strilre control methods in  New South Wales. The 
experience led to improvement in  the breech opera- 
tion method. Fnrther study of tail strike was made, 
as ~vell  as of tailing methods to give the optimal tail 
length for protection against strike. 

(iv) Infectious Diseases of Sheep.-Pizxle Rot.- 
Field experiments showed that a period of fasting 
or of low food intake for abont three weeks caused 
thc lesions to heal in the majority of affected wethers. 

(v )  Biocli emistry.- ( a )  Pregnancy Toxaemia in 
S h e e p . 4 t u d y  was made of the effect of a si~ddei? 
and severe check in food supply in  a flock of 500 
Merino ewes dile to lawb aiid in good condition. The 
cheeli precipitated abont 90 cases of pregnancy 
toxaemia in the floclr. All the ewes that becanre 
affected, with only two or three exceptions, were 
carrying either t~v ins  o r  triplets. Data from patho- 
logical and biochenlical examinations have not been 
completely studied. 

( b )  Oxalates i t )  Plaxt Material. - Chemical 
analyses were made of two species of Portulaca and 
one of Oxalis. The vah~es  for total oxalate content 
ranged from 8.5 to 15.5 per cent. Consumption of 
these planti; was possibly associated ~ v i t h  an  ontbrealr 
of clinical hypocalcaemia in ewes. 

(c) S"I-?dies o ? ~  ilIineral Jfetqbolism of Sl1eep.- 
Studies were continned on the inflnence of supple- 
menting with calcium, sheep rations which contain a 



high proportion of cereal graiiis and their by-pro- 
tlucts. The standard ration v a s  wheaten chaff 44 
parts, oats 25, bran 25, linseed meal 5, and sodium 
chloride 1 part. Lambs wealled on to this raticm 
snffered 100 per cent. mortality. A large propol.- 
tion of deaths occurred withi~l  from 3 to 6 months. 
IVeaners and atllllt sheep hecame severely hypo- 
calcaeniic. Serum magnesium and inorganic phos- 
phate were co~isiderably elevated. D e n t d  develop- 
~ n e n t  was grossly sEected in every instance. Appe- 
tite was seriously affected ~vithiu 2 or 3 months. 
When tlie ration was supplemented by the addition 
c.f I per cent. finely ground limestone all these 
abnormalitieq were prevented. IIon7eve1; the supple- 
nient hacl little or no curative effect when giver1 aftel. 
the abaormalities had developec!. The linlcstone 
ni i~st  be f i ~ ~ e l y  ground to  be efficiently ntilizetl by 
the sheep. Experiments failed to show that slakad 
iinle is a satisfactory substitute for finely groniicl 
limestone. Experiments were also started x ~ i t h  mix- 
t ~ w e s  containi~ig eclual parts of ~vheaten chaff and 
grain, either maize, oats, or wheat. 

( d )  Urinary Calculi in Sheep. - ExperimentaI 
a ~ ~ i m a l s  on the cereal diets have shown a tendency 
to form calculi in the n ~ i n a r y  tract. The under- 
l y i n ~  cnuse of these urinary calcnli has been under 
investigation ~vhich is extended to the study of 
calculus formati011 under natural conditions. Evi- 
dence so fa r  accumulatecl suggests that a high mag- 
nesium content of the urine is a contributing factor 
to calculus formation. 

(vi)  CJ~emical and Physical Stzcdies om 1Vool.- 
Chenlical' analyses were made on fleece samples as 
par t  of an  in~est igat ioa into the factors associated 
with susceptibility to fly-strike. The results show 
that there appears to be a relative increase in  
epithelial debris to clean dry  ~vool in  samples from 
the c n ~ t c h  of ,sv.sceptible sheep. The ratio of nitrogen 
to clean dry  wool was, on the average, 32 in  fleece 
from suspectible as  against I8  for the more resistant 
sheep. 

On account of the exigencies of war, study on the 
physical properties of wool has been interrupted. 

(vii) Wool Biology.-(a) Biological i l ~ z u l ~ ~ s i s  of 
the Fleece. - Far ther  advance was inade to~vards 
establishing a method of analysis by ~vhich the maill 
sources of biological variation ~vi lhin  atid between 
fleeces can be studied under ~vell-coiltrolled arld 
uliiform conditions. I11 one series of observations 
Merino ewes with obvious individual differences both 
in  type of fleece and in  conformatioll were studied 
for two esperilnental periods of about 100 days each. 
The observations inclnded the rate o f  production of 
d ry  ~vool per  unit area of skin, rate of g r o ~ i ~ t h  in 
fibre and staple length, rate of crimp formatiol~, rate 
of production af wax and suint, \,ariation in fibre 
thickiiess, fibre and follicle population density, 
variation i11 skin wriiililes, variation in body weight, 
and deily food intalie. Obszrvations on the sliin a.od 
fleece characters were made on eight different hotly 
regions of each animal. 

( b )  Pro.qeny llesting in Rkeep.-Further progress 
was made towards establishing metliotls of conduct- 
ing progeliy tests with BIerino rams under station 
conditions. The observations are concerned with the 
more limited objective of establisllil~g lnetEiods of 
husbanciry, measurenlent gracling, and statistical 
a n ~ l y s i s  ~vhich are necessary before the system for 
tile selection of sires can be pu t  into practice. Dnring 
the year 230 progeny of 22 sires were evaluated on 
two occasjons a t  t h ~  ages of 7 and 18 months, respec- 
tively. Tlle characters evaluated mere (1) body 
w i g h t ,  (2 )  raw fleece weight, ( 3 )  yield per cent.. 
(4)  clean-scoured fleece weight, (5) staple length, 

and (6) approx~lliate fibre uniformity grade. In  
addition the progeny were graded for the degree of 
skin fold development. 

(c) Stzedy of Prinzary and Secondary Follicles 
ancl T l z r i ~  Fibre Types.---Using skin sections a study 
~ v a s  started on the separate populations of primary 
and secondary follicles aiid of their characteristic 
response to environmelltal change. 

( ( 1 )  Fleecr-Densit?~.-&fateri;~l was collected from 
many sorlrces for  the study of the range of variation 
in  the follicle and fibre population density. Most 
of the in~portant  3lerino strailis i n  Australia are 
represented in  this collection. Values ranging from 
14,000 to over 90.000 fibres per square inch have 
hei.11 found and indicate the remarliable possibilities 
for rariution in the fibre population density in the 
i\ustralian IIerino. The constitution of this popu- 
lation also varies. The ratio of primary follicles to 
tlre total foliicle p o p ~ ~ l a t i o r ~  was found to range from 
6.0 to 3'7.0 or, expressed as a percentage of primary 
follicles, Pro:ii 2.7 to 16.7. The range of density for 
primary follicles alone was frorn 1,400 to 4,500 per 
synil.re inch. Therefore, among the domestic breeds 
of slicep the nferil~o has an  unparalleled variation in  
the hair follicle population density. 

(e)  "Banded" 127001 ?"n the Merino.-The nature 
of "banding " in pigmented wools from Queensland 
was placed nndrr stndy. 

4. TIIE: F. D. MCMASTER FIELD STATION. 
(i) General. - (a )  Bcusonal and Pasforal Con- 

ditior1s.-From J u l y  1 ,  1913, to May 17, 1943, 25.6 
inches of rain fell. Rain in November aiid Ilecemher 
was favourab l~  to  iiitestiiial parasitism and there was 
some increase ill blow-fly strike. I ~ a s t  season's oat 
crops yicltled approxiiiiately 55 tolls of hay. A 15- 
acre crop of so~ghunl  was sold standiiig in  the pad- 
dock. This season's oat crop, approximately 50 acres, 
is well advanced and should provide a considerable 
quantity of winter grazing. Eighteen acres of 
Rerseenl clover was also sown. 

( b  ) Li~*cstock.--The lanib shearing and crutching 
tallies providc.ci a count of all sheep on the property. 
The fignres were 109 rams, 62 wethers, 618 ewes, arld 
182 lailzbs ; total 973. Sale was arranged for approxi- 
ma tely 201) surplus sheep. Sixty-two Boonoke-bred 
ewes and three ranis were purchased from Dooliie 
Ag~*icnltural College, Victoria, during the year. The 
relr~aining Zebu heifer is well and has beell running 
with a Jersey bull for some time. There are seven 
draught horses and oiie light horse on the Field 
Station. 

(c) Aforestation.-No new v7or1c was undertaken, 
bv.t the eucalypts already planted have made satis- 
factory progress. 

( d )  In~prouente~tts. - About 50 chains of sub- 
divisional 1vil.e fencing were erected. Painting and 
building programmes were suspended. 

( ( 3 )  Biafjl. - llltlion$ progress cannot be out- 
stailding under the conditions of a depleted staff, no 
problems hasre been discarded but others have been 
nnclertaken. The overricling plan is to accum~zlate 
experimental animals of kno\vn pedigree and from 
planned matings. Data frola these will be aoailahle 
for adequate examination when the research staff is 
ai~gmented. 

(ii) ZeOzl Nybridixtrtio.12.-~z-A comprehensive report 
was prepared for pi~blication. I t  discusses the 
problern as an  ecological experiment and reviews the 
nhole position. Andyses of data disclose minimal 
possible advantages of the ~llethod to be an annual 
increase of about 9,000 tons of beef, worth approxi- 
mately £245,000. I n  addition, and resulting from 
vross-bred cattle being ready for market a t  least one 



year earlier than British-bred cattle of sirnilar 
weight, there would be an increment of 392,331 
bullock-pears; equivalent approximately to an  addi- 
tional 7,000 square miles of country capable of 
carrying 20 head of cattle to the mile. The only 
deterrent is the teinperament of the cross-breds, but, 
as work during the nine-year period under review 
has shown, this difficulty is readily snrmonntable. 

(iii) Pcrtility of Sheep.-The results of upwards 
of 200,000 observations dnring a period of five years 
on the occurrence of oestros have been exaniilled and 
prepared for publication. The obser\rations disclose 
that all ewes, including Merinos, have annual seasons 
of high or low sexual activity. In  the late spring 
and early summer rnontils sexual activity is lowest, 
commonly resulting in  a non-breeding season. How- 
ever, although this is so for  the mass behaviour of 
diversified breeds and strains of sheep in widely 
different environments, individual behaviour is char- 
acteristic of some ewes. These differences are 
attributed to the individual heredity of the ewes 
and probably provide n~ater ia l  from which early, 
mid-season, or late varieties conlil be selected. Supple- 
mentary investigations were unt1ertal;en a t  "(:ilruth 
Plains," south-west Queensland, and a t  Werribee, 
Victoria. 

(iv) Inheritnnce of Skin 1Vrinkle.s in  Sheep.- 
Numbers are still being increased and the investiga- 
tion is proceeding according to plan. 

(v)  Inlzeritance of Pignzeqzted TVool. - A final 
mating has been made and r e p o r t ~ d  for this project. 
I t  snpports the earlier hypotllesis that pigmentation, 
as clefine;! earlier, is a recesive condition. Appar- 
ently i t  depends upon one of a pair ( I F  genes. The 
dominant allcl probably inhibits pigmentation. The 
other. two asperts of the problem, namely, pattern 
i~nd intensity, probably axe polygenic. Work up011 
them has been discontinned because an  adequate 
nuinbrr of experimental sheep ~vonld overstoclc the 
property. 

(vi) Inheritance of Horns in Sher,p.-Resnlts to 
date are confusing principally because lye have not 
yet been able to secure or breed a "depression" rani. 
IIowever, work is continuing in  the hope that when 
we do get a ram of that nature, which should be 
homozy~ons for  polledness, our present data can be 
straightened out. 

(vii) An Inbred Plock of Australian Aferinos.- 
Sixty-two ewes and three rams of the same strain 
have heen adcled to the group. Rlatings to date have 
not been consanguineous bnt appropriate lines asa 
being built up. These sheep are being used exten- 
sively for tvool studies. 

(viii) Pn?dts of Merims.-A new departure has 
been to co-opt leading stud-masters and to invite 
them to specify ontstanding faults of Merino sheep. 
These have been coufi~led largely to those other thtltl 
wool faults or to thern only in  a general manner, e.g. 
to hair. The fa111ts hare  beeu classi8eLl accortling to 
their importance. Sheep have been securer1 and 
matings are bein? arranged to determine the part  
heredity plays In the incidence of the faults. 
Already three such investigations are  under way; on 
"parrot mouth," "hair," and "grip." "Develop- 
ment" is being investigated as " ~ ~ r i i ~ l d i n g . "  Ra,?il$ 
with all these fanlts are being mated with appro- 
priate ewes. 

(ix) TVool Fibre Measurements. - Wool fibre 
diameters have been associated with spinning counts. 
and the uniformity within a series of such measare- 
ments has been the snbject of wide interest. Littlc 
has beell done to determine whether the particular 
distribution curves are characteristic of incliviclnals. 

\\-bether the sllapes have hereditary associations, or 
a t  what age the curve becomes stabilized, if this talies 
place. These possibilities have been placed under 
investigation. 

5. TIIE ANIMAL NUTRITION LAI~ORATOILY, A D ~ A I D E .  
( i )  Energy iUctubo1isnz.-The illrestigations con- 

cerning the eEcieocy with \vhich the sheep utilizes 
the available energy in  its fodder that were men- 
tioned in  the  previo~is report hlrve Ijeol completed. 
'llhis information provides a chapter in  a compre. 
hellsive study of the energetics of rnininant nutri- 
tion, whicl~ is now in  the course of preparation for 
publication as a scientific monograph. The nutri- 
tional enrrgetics data provide the fnndamental 
linowledge that is essential for the unilerstanding of 
the nutrition of the sheep. 

(i i)  Drought Feeding. - (a)  Energetics. - The 
major part  of this broatl project is iiltirnahtely asso- 
ciated with the study of energy metabolism men- 
tioned above. Activity under this section has been 
for most part  devoted to evalnating the capacity of 
various classes of feasible fodders t o  provide energy 
to the sheep; that in  the former section has been 
concerned mainly ~vitl i  the utilization of energy by 
this animal, and has led to the discovery that a large 
propol.tion of the energy which is assimilated by the 
sheep from some fodders cannot be utilized by the 
normal inetabolic processes. 

The intensive study of the capacity of pure celln- 
Ime to supply useful energy is nearing completlo~l. 
The generally accepted assumption that digested 
starch and digested cellulose provide equivalel~t 
amounts of energy for ruminants, which was fonndrtl 
on liellner's classicd determinations and which 1s 

the basis of current feecling stalldards, will need to 
rse abandoned in  the light of the unequivocal findings 
cif these investigations. The new sta l~dards  ~vhich 
have been drawn up and xvhich are  b e ~ n g  subjected 
to exhaustive trial, will provide a prccise, scientific- 
ally secure, and readily uudel-stanclable basis not 
only for the procedure of hand-feeding, for which 
the investigations were oripilially designed, but also 
for all fundamental nutritional studies of the 
ruminant. 

( b )  Vitami% A.--The importance which vitamin 
A is lilrely to assume in d ry  grazing and drought 
feeding has been mentioned in p r e v i o ~ ~ s  reports. In  
order to provicle a sound basis for the s t ~ t d y  of the 
vltarrlin A status of sheep grazing under varioiis 
conditions in  Australia, the corrrlation of the vitamin 
A and of p-carotene concentration in the blood with 
the extent of storage of the vitamin in the liver was 
investigated ill esperilnental sheep confined in  pens 
and fed on a diet practically devoid of vitamin A 
and of its precursor carotenoids. The results sholv 
conclllsively that the vitamin A concentration of the 
blood remains collstant until the liver stores are 
depleted, at  1~11icll stage i t  falls precipitately and the 
deficiency syml~torns of nyctalopia (nig-lit blindness) 
appear. Terminal symptoms of paralysis due to 
demyclinatiol~ ill the spiaal chord snpervened after 
32 nlonths 011 the deficient rations. The investiga- 
tions have provided a sound and direct basis for 
surveying the vitamin A statns of grazing floclis. 

Two prelii~linary surveys have beeu carried out, 
and the results indicate thak vitamin A deficiency is 
not likely to  occur in flocks until they have been 
snbject contir~nonsly to  dry grazing conditiolls for 
approximately one year. The stndies are being 
continued. 

( c )  Inorgalzic Nitrogen i n  Drought Feeding.-The 
symbiotic flora in the rumen of sheep are known to 
produce protein from sinlple nitrogenous substances. 
The factors which co~ltrol this proaess are  being 
investigated in  order to determine the feasibility df 
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e1npIoyin.g synthetic nitrogenous materials such rn ( B )  P ~ e q u e n c y  of Adnzinistrqtioa of Copper SUP- 
urea, instead of more costly protein for supplementary ple?nenis.-Although copper under some conditions 
and drought feeding. The results bear directly upon is stored by the sheep i n  very considerable quantities, 
what is uiidonbtedly the most irrlportalit econoriiic it is apparent from experimental observation of the 
problem associateti with the nutrition of sheep. performance of Jferino sheep on copper deficient 

( i i i j  Tnpzcence of t h e  state of NIGtritiolZ On wool  country a t  Robe that  large doses ailnliliistered  on^?^ 

Prodacctio12.-The first of espcrimellts designed in five  eelis is are not as effective as corresponc1in~!.l~ 

to  determine the the nlxtritional level N~M"I doscs atinrinisterecl three times \~eel;ly. 
exerts the gro\.i.ih, conformatio,l, and the wwl- difference manifests itself niost clearly in the nature 

growing propensity of Merino sheep has now been Xvool. 
conlpleted a t  the end of three years' irltensive obser- (c )  The fieaction 'f to Ad"zinistrntion of 
vations. The rPqn]ts clearly show tile nature and tilt! Excess Ca~~er.-T1le designed to study 

of the efyects that llutrition on the difference i n  behauionr of Merino and Border 

sheep themselves and ha,ve provided qualltjtative Leicester sheep -1vhe11 trcateil wit11 varying doses of 

answers to niaiiy outstanding pro'olenis of sheep copper while depastnred on the deficient terrain a t  

T2,e observations are bei,,g prepared for Robe has been continued. Very little obriol~s differ- 

publication as a monograph. The e17ergetic ence has bepi? observed ill the well-being of the two 

and wool-growing efficiency of sheep that have been hreetls a t  any oue intake level u p  to 50 mg. copper 
subject to cliff*erent dietary  regime^ during t)lPjI' pey (lay. Five of the six Border anilna's 
gromring periods is now being estiniated, a i ~ d  plans receiving 100 mg. copper per day, I lo~~ever ,  have died 

are being made to apply the knowledge to  the selec- slio111ing haemolytic jaundice and other typical si::ns 

tion of the most efficient types oC sheep for each of of copper poisoning. Oiily one of the correspo~iding 

the large variety of nutritional environni~nts afForcled 31crino group has died, but two others have siclielied, 

l~y  grazing conditjons in rlustralia. The investiga- and  the study has indicated that the Merino under 
tions concerning the hfluence of nutrition on wool these ro~~di t ions  is less susceptible to excess copper 

production of Merino sheep have been colisiderably intake. 

extended both by laboratory experiments and by 
observations of experimental flocks in tlie field. 

carried out. 
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A progranilne of research was drawn up  as a VI. lltnIGATION SETTLEXENT 
result of experience in construction work and a INVESTIGATION\TS. 
number of projects begun. The chief of these A.-COMMONTVEALTH RESEARCH STATION (MURRAY 
concerned the loss of density which had been found IKRIGATION AREAS), M S R U ~ ~ N ,  vICTOHIA. 
to result from the inevitable delays occuring 1. GENERAL. 
between the wetting and rolling of the soil-cement 
mixture. It has been slio~vn that  such losses in The Commonwealth Research Station, Merbein, 
density occur generally in  soil-cement made from .rvas established primarily for iizvestigation of 
all but the sandiest soils. Tlle importance of problems associated with the production and 
rapidity in processing has been further demonstrated processing of dried fruit, including irrigation of 

* 
by detection of considerable losses i11 compressive the ancl maintenance of soil fertility. At  the 
strength where there is a delay of one hour or outbreak of mar, many of the major projects had 
more between wetting and compacting. The loss reaclled the stage ~ ~ ~ b e r e  the results of the investi- 
in strength is almost entirely due to the correspond- gations \T7ere illcorporated in rural practices. Over 
ing loss in density, and despite a delay of sonle the past two years, owing partly to diminished staff 
hours i t  may be largely overcome if the material and partly to Common~vealth requirements for 
is compacted to specified density by the expenditure special products, some of the investigational work 
of additional energy. has been suspended and replaced by investigations 

I t  is proposed to continue with the research on clealiiig x~ritli special war-time requirements of the 
soil-cement and engineering properties of soils. nation. The experience of the Station in primary 
Five soils of diverse origin, texture and character production under irrigation conditions, and in the 
have been studied comparatively in  the above drying of foodstuffs, is being fully utilized by 
investigations. A mass of evidence is being Commonwealth Departments dealing with the 
accumulated on the relatioiiship between soil types processing aiid storage of dried fruits and vege- 
and their use in soil-cement corlstrnction, and corre- tables aiid in the production of special crops not 

- 
latioii is being sought with American classifications previously grown in commercial quantities in 
and standards. Australia. 

(ii) &'oil S'tabiEixatiorb. - Investigations on the Fruit drying investigations have now been 
stabilization of soils with calcitxm chloride were extended to practically all dried fruits required by 
carried out in the laboratory and in field plots. It the aut]lorities alld include attention to the 
was show11 that dressings of up to 6 lb flake calcium end-point of processilig, to preservatives, and to 
chloride per sclnare yard were insnfficiellt for stabil- the general specififications necessary for high quality 
izing soils in illland southern Australia under con- producfs, In collnexion T,it]l the of 
centrated traffic. plants for which the Commoiiwealth uiidertakes the 

financial responsibility of production, the Station 5. BACTERIOLOGY. has assisted in the development of approximately 
Symbiotic nitrogen fixation has b~e i l  the principal 500 acres of laad, brought under irrigation since 

subject under inrestigation, as it is a major factor in the adrrnt of the war. The nlants grown include 
the establishnient of popnlatioiis of rhizohia of hiall vegetables a t  military establishments, grass covers 
"effectiveness" in the pastoral areas of Sonth Aus- for aerociromes, and drug plants. 
tralia. Exisling pure cultures of Ehiaobi?cnl have The curtailment of the supply of certain requisites nlaiiitai'led in the laboratory and tests made for dried froit prodllction the p.uT,&iolr of sllb- periodically for nitrogen-fixing capacity. stitutes for substance., not now obtainable, have 

The has the required alterations in production and processing 
centre in and a The staff of the Stetioll assists in an 

60 strains covering cross groups investipntiollal collsulta,tive capacity in these 
of all legumes are maintained for reference or reacljustmellts. distribution. 

experiment has been conducted in the glass- Certain long-dated investigations have been 
house to determine any possible benefit to a grass continued. These include the cumulative effect of 
growing in associatio~~ Tvith a legnnie when the latter fertilizers alld of pruning on the ~ i e l d  of vines, 
is clipped periodically to withill an inch of the reclamation measures for  the heavier soil types, and 
ground during the active growing period. so far seasonal yield variations. Crop estimates, based 
no such. benefit has been observed. A loss of nodules 011 the percelltage of fruit buds determilled by 
ensues with a possible release of nitrogen into the rni~soscc"pic examiliation at  the dormant stage, have 
soil on their decomposition. been undertaken this year a t  the request of the 

In  collaboration with the Mineral Deficiencies dried fruits industry. 
group at llie Waite Institute, work is nearing The Merbein Station has been relatively highly 
completion on an investigation of the effect of the subsidized bg organizations lvhich benefit directly 
trace element nlolybdenuni on the nitrogen nutrition froln the lhesults of the investigations. BJT 
of grahsrs aiid legumes. part icnlarl~ as i t  affects consent, certain grants have beell reduced following 
iiifectioiz -with R l ~ i z o b i ~ ~ n z .  rec'luctions in staff. The Australian Dried Fruits 

Further strailis of Rlzizobiz~nl for more tropical Corltrol Board, one of the principal contributors, 
legumes have beeii isolated. The method previously being agreed that dried fruits production has 
devised of growing tropical legumes in a heated reached a high standard of efficiency and that the 
cabinet to lengthen their growing season in Adelaide diversion of officers to Tvork more directly collcerned 
has been employed for coatinned stltdies of cross war effort is justified, has reduced its inoculation. 

During the 1942 season, 840 cultures for inoeula- grant to approxirnate?v e600, one-third of the 
tion of legume seed before sowillg have been amount originally allocated. Minor subsidies for 
supplied to 126 individual farmers for sowing special investigatiolls in the Wakool and Cur l I~aa  
approximateIy 7,100 acres, This represents a districts, N S.W., have also beeii reduced. The 
considerable reduction on the previous &eason2g sirbsidy froin the Mildnra Packers' Asso:.iatioa has 
figures, conforming to decreased supplies of 8uper- been mailltailled at  £1.000, principally for the work 
phosphate. described under (6) below. 

- - 

& 



There has been an almost complete cessation of 
capital expenditure on agricultural drainage! by 
State authorities, and a marked reduction by mdi- 
vidual landholders. The results of investigations 
have been published; they cover fairly completely 
the information required by settlers in  districts 
where drainage facilities are available. Investiga- 
tions now in progress are limited to a continuation 
of studies on heavy soil types giving doubtful 
response to agricultural tile drain's. 

Estimates were made in October of the potential 
dried fruit crop, for the information of the industry. 
Maturation of s u l t a ~ ~ a s  was studied, and as a result 
i t  mas possible to recomnieild early picking, thus 
enabling growers to make better use of the limited 
labour available. 

The treatments were continued on long-dated 
viticultural trials, viz. fertiliz,er trials a t  the Station, 
a t  Red Cliffs, and a t  Woorinen, a pruning trial a t  

- Red Cliffs, and an oil spray trial a t  the St,ation. 
Yield data were obtained on the Red Cliffs fertilizer 
trial. ar~cl on the oil spray trial. The latter was 
initiated to determine the effect of a summer 
spraying oil, in varyiug Iiigh concentrations, applied 
during the donuaiit period, as a nzeasl~re of frost 
protection. The delayed bud burst obtained gives 
a measure of protection from frost oveF the first 
fortnight of sprouting, but, with the higher concen- 
trations of oil, a decrease in yield resulted. 

The advent of the war has expanded commercial 
production of vegetables and popularized production 
in home gardens Suitable irrigation and cultural 
methods for germination of the seed ancl for the 
gro~vth of vegetables have been practised for some 
years in the Murray Valley districts, and present 
no special difficulties, thongh usef:~l ririnor 
acljustments have been necessary. There is. 
however, little information in reference to seasonal 
development, and inadequate knowled, ~e as  to the 
varieties best suited to the District and to the season 
of the year during which they are required. To 
obtain information on these points, monthly sowings 
were made, over a period of one year, of the more 
popular vegetables. These included carrot, parsnip, 
recl beet, white Spanish o~~ioir,  sweclz. lettnce, and 
cabbage, one variety of each being used. The data 
obtained include the rate of growth, obtained by 
regular measurement of the diameter at  the largest 
section, a record of the seeding habit, and general 
observations on growth aud palatability. The arowth 
curves obtained from plants grown a t  different 
seasoils of the year are proving useful in determin- 
ing the optirnum season for quick and satisfactory 
development, and the possibilities of production at  
off-season periods. 

As selection from the off-season plants producing 
the seed is not possible, i t  is necessary to select the 
parelit plants in tlie previous generation. 

5 .  DRUG PLANTS. 
In order to determine its suitability and to gaiii 

experience in production ulzder irrigation conditions, 
the 3Lildura district was selected as a centre for the 
cnltiratioii of difYerent types of drag plants. 0110 

variety of the opium poppy was produced in corn- 
niercia.1 quantities, arid others were iiicorporated in 
variety trials; conl~nevcial prod~~ction is being con- 
tinued oil a more exteiided scale. Pyrethrum has 
also beell grown successfully in the district; i t  has 
proved a hardy plant, capable of beirlq transplanted 
111ider sunlruer conditions. Plots of pyrethrum and 
ai.ten~isia are also established in comnlercial quan- 
tities. Ephedra gave poor results. The drug plant 
programme is directed by the Divisicm of Plant 
Inclustry. 

6. FRUIT PROCESSING. 
The sliortage of some essential supplies required 

in the clried fruits illflustry has become more acute 
during the course of the war. The Research Station 
has eirdravoured to anticipate such shortages and to 
have satisfactory substitutes ready in advance. The 
use of Australian cottonseed oil instead of imported 
d i r e  oil, and of vine ash extracts instead of com- 
mcrcial potash, have bee11 mentioned in previous 
tbeports. 

C'c~ttonseed oil and oleic acid, which are used in 
the preparation of oil emulsions for dipping pur- 
poses, are llovr in very short supply. Investigatiolls 
carried out clurina the ~ a s t  veal- have show11 that, in 
tlie preparation df cottbnse&l oil emnlsions for dip- 
ping purposes, oleic acid may be snccessfully replaced 
by linoleic acid, stearic acid, or commercial "black 
acid" from t!le T~vitcliell process. I t  has also been 
sho~vii that when snitably emulsified, a mixture of 
equal parts paraffin white oil and cottonseed oil may 
be used in5tead of pure cottonseed oil. 

I n  response to a reytlest from the Controller of 
Defence Foodstnffs, storage trials have been carried 
out n-it21 clried apricots to deterinine the suitability 
of various rontainers and the lreel-~il~g quality of the 
fruit iuzder service col~ditioris in the tropics. Con- 
la.luers were packed and stored in the open at Mer- 
bein during hot weather, ulider coliditions probably 
as severe as those usually experienced in the North. 
T11esa trials showed that i t  is inadvisable to store 
dried apricots, ancl presutnably other dried fruits, 
in the open in stcel drums in a hot climate without 
protection from tire sun. Under such conditions a 
tiliplate container inside a woodell box is more suit- 
able tlit~n an unprotected steel drum. Dry pack 
apricots are more suitable for storage in the tropics 
than moist pnclr apricots. 

Further investigations have been carried out oil 
the dehydration of pears and clingstone peaches. I t  
has been shown in the case of peeled pears and 
peaches, that the usnal sulph~lring treatrnetlt (expo. 
sure of the fruit to the fnn~es of' burning sulphur in 
a sulphur box for lengthy periods cn:i be replaced 

AS in most districts, the two main crops of by an immersion for a period of 1 to 5 milllltes in a 
carrot, ~a r s l l i p ,  and beet are produced from auturiln ,ulpiiite solution of suitilble strength s ~ d  pl l .  This and from spring soluings. 111 the nfildura district, iinnlersion pTocess has the advantages of being more 
however, these root crops grow fairly well when coliti~luous than tbe fnlrie method, and reqoirir~g 
sown a t  ally period of the year, though heavier fewer dehydrator trays; aolie are needed during the 
crops were grown a t  the more favourable seasonal snll,1iuri~lg 1,rocess. 
periods. For seed of satisfactory quality, i t  does Peeled aad sliced pears and peaolles, sulphsred by 
not appear necessary to grow the plants at  t l ~ e  the iin~ilersiurl method, may be dried in 10 to 15 
periods of the year when the edible portion grow8 hours overall from fresh fruit to finished product. 
brst . For example, a strain of lettuce (Imperial 
615) quickly ran to seed after a short growing 7. ADDITIONAL ACTIVITIES. 
season in which the body of the lettuce developed The clirersion of nlanliower occasioned by the war 
poorly. This seed ultimately proved quite good. has brought new problems to the dried fruit areas. 



There is a large field of experimental work await. 
dereloprnent in co~~nexion with newer types of 

synthetic resin glues and methods of plywoocl nianw 
facture and use. 011e of the great dificulties i l l  

developing in  this direction is t l ~ c  illabiliby to  get 
trailled staff of the right type. 

1111 officer of the Divisioll has spent several m o n t h  
in U.S.A. studyillg lakest developments there, and 
will return early in  1944. It is Eloped that  the 
Australian plywood industry will benefit appreciabl~ 
by his kiiowledge of recent advances in plywood 
technology. 

The followiilg summaries of the worlr of the 
Sections set out the main lines of w0r1c during the 
past year :- 

2. 'CVOOD CHEMISTRY. 
The Wood Chemistry Section has devoted much of 

its time to the continuance of the study of fund;:- 
mental problems on behalf of the Anstralian pa<per 
industry. I n  addition, sonle time has been devoted 
to miscellaneous chemical and paper investigatiolla 
related to the war effort. 

With tlie increasillg importance of wood, pulp, 
and paper in  the war effort and, eventually, in  post- 
war clevelopments, it was only natural that frequent 
requests for  methods of tvood and pulp analysis 
should have been received. I t  was accordingly 
decided to take the initial steps for the setting up of 
standard methods. I n  the light of experience gained 
during the past five years, the methods employed by 
the Section hare  been revised aiid set out in  a form 
suitable for  use by the Australian pulp and paper 
industry. Oil the whole, the methods have been well 
received and, subject to minor amendments, it is 
anticipated that  they will be adopted, a t  the next 
Paper  Industry Conference, as standard methods for 
use throughout Australia. 

Following the resignation of the officer morlring 
on the chemistry of the lignin of Australian euca- 
lypts, this investigatiol~ was interrupted for a periocl 
of six months until a suitable successor was found 
The investigatioll tvas resumed in  January, 1943. 

When sonle pilot experiments were made on the 
samples that had bee11 usecl earlier, i t  v a s  f o ~ n l d  that 
the lnethal~ol extraction method for "native lignin" 
gave very low yields. Since i t  was collcluded that 
the ageing of the wood had rellclered the ligiliiz less 
soluble, a new tree ( E .  regnnns, 1932 regrowth at 
Powelltown) was obtained and a representative 
sample of its sapwood tvas reduced to sawdust. The 
latter was exhaustively extracted mith clistillerl water 
a t  50' C. ancl then stored under methaanol until 
required. Methanol extraction of this sawd~zst at 
150' C. has yielded abont two-tliircls of the total 
lignin present. Half of this ligilin is water-soluble. 
Yielcls and solubility have been unaffected by drying 
the wood. A source of difficnlty has been the precipi- 
tation of the water-insolnble lignin in a filterable 
form. Eventudly, i t  was discovered that a floccn- 
lent, easily filterable precipitate could be obtained by 
maliing the colloidal suspension first allialiiie and 
then acid. It is quite possible tha t  the low yields 
from the earlier wood sample may have beell due to 
failure to precipitate the lignin rather than to 
extract it. The study of eucalypt carbohydrates has 
been discontinued, with the conselit of the paper 
inrlnstry, until such time as a suitably qualified 
officer can be obtained to continue the work. 

Chemical pre-treatment of battery separators has 
been investigated during the year. The study has 
been concerned mainly n~itl i  the occurrence and 
removal of nia.nganese fro111 separator stock. It was 
demonstrated that  a recommended allraline pre- 

w~nese con- treatment could not ensure that the man, 
tent n7as reduced to a safe level. I n  fact, the allrali 

proved to  be most ineffective in removing mineral 
matter. Of the ~voods examined, oiily Queensland 
kauri contained manganese in  amounts which miqr~t 
be regardetl as serious, but i t  was established that, 
if the alkalille treatmellt was followed by soaking ia 
cold 10 I,er cent. sulphuric acid for  24 hours or ia 
boiling 1 per ceilt. sulphuric acid fo r  1 hour, and 
then by wasliing in cold runlling water, the man. 
ganese content was reduced to  less than 2 mg. per 
100 granzmes of wood. This result could be obtained 
no iliatter what the manganese content of the 
untreated wood. 

I n  co~ljuilction with several other departments, 
investigations were carried out to improve the water- 
resistance of chip-board containers, used for specifio 
purpose. I11 a n  effort to develop a suitable snbstitute 
for rosin as  a paper-sizing material, experiments 
were made mith Xanthorrhoea resin (blacliboy gum). 
I11 conceiltrations u p  to 1 per  cent. in  pulp, this 
material was shown to be almost as eEective as rosin, 
but its sizing properties did not improve above this 
conceutratiol~. 

Ninor investigations have included the following: 
( i )  Reaso~ls for  the failure, a t  the cream line, * 

a Ian of millr containers made from Austr 1' 
paper as compared with those made from 
ErLglish paper. The chief difference 
between the papers was shown to be 111 

the  mineral loading, the English paper 
c ~ u t a i n i n g  a large ainonnt of calcium 
sulphate. 

(ii) Exalllillntion of "floss" from Crgptostegia 
g r a ~ ~ d ~ f l o t * n  with a view to its possible 
ntilizatiol~ as a source of alpha-cellulose. 
Attention was drawn to the water-repel- 
lent properties of this material. 

illethods of pulp evaluation have been actively 
investigated during the year. The study of variables 
ill operating the 1,ainpen mill has recently been con- 
cli~cled by the co~tsidcratioi~ of various other pulps, 
some of which are now in common use in  Australia. 
I t  is anticipated that the results of this study will 
shortly be implemented. BIessrs. Ai~stralian Paper 
RIanuf acturers Ltcl. have authorized the setting u p  
of a permanent Pu lp  Evalllation Cornillittee within 
the Company. This coinlnittee proposes to adopt a 
standard procedure recolnmended I.ry the Section. 
When adopted, this procedure will be adhered to iu 
all the conlpa.ny's laboratories where Larnpen mill 
evaluations are made. One of the committee's func- 
tions will Ite to ensure strict nclherence to the stan- 
dard procedure. Amendments to the procedure will 
be made only on recommendations submitted by the 
Section and based on esperirnelllal evidence. 

Various other aspects of pulp eva1u;ition procedure 
have been examined during the year. The Section 
has sllcceecled in developiilg t ~ v o  types of apparatus 
for mixing and sampling pulp stock for freeness 
tests and sheet-making. Investigations have shown, 
by their use, that stoclr may be sainpled with a muclz 
higher degree of precision than is normally obtained. ; 

It is anticipated that oiie o r  other of these instru- 
ments will be adopted by the industry for use in 
both laboratory and mill testing. 

Other investigations have been concerned with the 
variation within a stack of sheets as the result of 
pre::sing, and the number of sheets that  may be 
pressed sinlultalieously. It has been demonstrated 
that any nunlber of sheets, within the capacity of the 
standard press, may be pressed simultaneously. 
However, there is a distinct trend in sheet properties 
with position in  the press, and i t  seems very desirable 
that, other things being equal, the lowest sheet ia 
the stack during the first pressing, and possibly tlie 
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uppermost sheet as well, should be excluded from found and the amount of brittie heart observed was 
testing in  miorlr where a high degree of precision IS not great. Silver quandoi~g was solnewhat prone to  
required. compl*essicm failures, and the specinlens containing 

A search has been made for possible causes of the these faihlres Tvere examined extensively. The area 
characteristic phenomenon in eucalypt kraft  sheets, of brittleness in  these specimens was restricted to 
knonii as "skirrning" or "peeling," during tear the close vicinity of the failures, and the wood 
testing. Consideration of the inflixence of blotters, between the various failures was normal. 
couch rollillg, method of stacking in the press, the (i i)  Rcactiofi Wood.-Further information con- 
glazed Press plates, and of Pressure, has failed to cerning reaction wood and its properties has beell 
reveal the cause of this plienolllellon. I t  m ~ l s t  be collected during the year. TIle il1flueIlce of tension 
concluded that  i t  is an  inherent characteristic of wood on the properties of bollywood has beell investi- 
eucalypt kraf t  caused by the lack of lateral adhesion gated, arid it m7as founcl that the tension wood 
between felted fibres within a sheet. During the ocearrcd in llarrow obljyue bands (not paralleling 
course of this study it Was revealed that both b~lrs t -  the gra,in) alternating Tvith bands of llornlal wood. 
ing strength alld bull; are proportional to the Four  ollt of five trees examined showed this ten- 
l ~ ~ a r i t h n l  of the pressure employed, the regressioll s;oll wood, although it was  lot easy to detect macro- 
of each of these properties 011 log (press~lre) being scopically. From the observation of F ~ t h  slip planes 
lineal within the 99 per cent. probability range. and ~ m ~ n e r o u s  ininnte compression failures ill th?  

The influence of water snpply and, in  partictllar, tension TToocl, it has been cancluded that these 
of dissolved salts on the Canaclia.li stailcli~rd freeness features are developed in tile living tree and are not 
determiuation has received a colisiderable amount of a of subsequent treatmellt of-' the wood. Ten- 
attell~ioll dnrijip the YeaT. The res l l l t~  reveal t h ~ :  sion \vood 2rea,.; have also heen recorcled in specimellj 
fntility of placing niuch faith in freeness values, ,f silver ash, ill S~lillillg gllnl, and ill a number of 
except, for ~ n i l l  control, where a particular pulp, specill,el,s of locally grown lvillom. the Tvillow, 
~ i z i n g  material, and water supply are concerned. these Ir(lrC SUfiicielltly prO1lO1lllce~ to prerellt 
The iilfl~lel~ce of Alnllcli Tester c l iapi~~agm thiclrness the lltilization of the logs for match 
on b ~ ~ r \ t i n g  strength was examined, and it t r r a ~ i f i c L c u l t i e s  have been encolllltered ill the macro- 
s1.101vn that, ~ v i t l ~ i n  the range of thickness studied, scopic detectioll of colllpression lvood ill both hoop 
i . ~ . .  within the range of a trial order >upplied hy hn arid icing jvilliarn pine, two tilnbers utilized ill 

' Australian n~;tnnft~c.turer, diapliragn~ tl.liclrnes\ had aircraft collstrl~~ioll  and from which i t  is essclltial 
no significant influence on the bursting strength for  coIl,p, i.ssiorl wood to be sonle 6,500 
ualues. esanli~lations of boards have been made, and micro- 

Sorne investigations have been carried out with scopic methocls had oftell to be to detect 
the object of finding ways of increasiizg the liuiliber conlI,ressioil wood with any I I ~ ~ ~ ~ ~ ~ ,  
of tear readillas per set of pulp lland sheets. A this experielice it is ]low possible to separate 
suitable 1)rocetlure has possibly been developed the large lllajo13ity of boards 
~vliereby nine rraclillgs instead of three, each on four lTnod by macroscopic nlealls, pnrther experiments 
plies, may be obtained for each set of six pulp hand llave beell carried out usirl~r tlle nlethod of detection 
sheets. 

The accuracy of basis weight determinations has 
also been examined. It has been shown that  pulr) 
hand sheets inv;iriably spread during pressing, and 
their area is larger th;~n that normally assumed (200 
scl. cm.). The template method is also inaccurate, as 
 ell as being very variable. Sufficient data have 
been collectecl to  perinit a nlore accurate calculation 
ol' sheet arca a t  any beating po i~ i t  for pulps most 
c.oinmonly used in  Australia. 

( i )  1nvestigafio.rzs of Structure iw Relation to 
Properties.-(a) I11 the testing of aircra.ft quality 
ply~vood made from different Australiaii timbers, it 
has been observed that in  some cases the shear 
properties were particularly poor. Certaiu experi- 
merits TI-ere accordingly designed to investigate the 
possible relatioil between this fact and the anatomical 
structure of the timbers in  question. F o r  these 
experiments, jlK in. veneer, cut from each of a dozen 
different species, was lamiilatcd into 3 in. boards 
(veneers from the one species only in each board and 
all verieers in  the one direction). From these boards 
shear specimens were cut and tested, both pardlel  to 
the lainillations and perpendicular to them. Micro- 
scopic examination of sections cut through the 
failures rc~~ewled that there was a definite tendelley 
for tlie failure to be related to a particular struc- 
tural feature i11 any one species. These observations 
are being continued, using solid shear specirneils 
from the same tinibers. 

( b )  During the year, particular attention has 
been paid to the examination of all test specimens of 
silver ash and silver quandong, two species used as 
aircraft timbers, to determine the relationships 
existing between structure and properties in  each 
case. I n  both species little or no reaction wood was 

developed by the U.S.  ores st Products Laboratory 
(viewing of thin cross-sections against a strong 
source of light) ; these sho~vecl that the method was 
80 per cent. effective with hoop pine, but coil- 
siderably less effective with King TVjlliam pine. 

(iii) Identification Work.-In addition to 4,000 
identifications lnade for the Section of Timber 
AIecha~~ics in  conaexioii with their specificatioil 
work on aircraft timbers, a further 275 have been 
carried out d u r i i i  the venr for various outside u 

bodies. Other interesting a:icl iniportant identifica$- 
tion problems have been related t o  specimens of 
wood flour where it was necessary to  have sorne idea 
of the constituent timbers; samples of wood 
shavings; nunlerous paper salnples where reports on 
the identity of the fibres present were required. 

(iv) h'cw Cuineu llinzbers.-During the year this 
Divisioli 113s bee11 approacl~ed by the various Services 
for the inforination available on New Guinea and 
L'npuan timbers. It will be realised that  very little 
definite informatioil on the timbers of these regions 
was available before the mar, since only relatively 
Ccw species had reached Australia11 markets. HOTV- 
ever, the Division has ~~ildertalcen to prepare material 
on a large number of tinibers which have been 
selected as most common in occurrence and likely t~ 
prove most useful. I n  the preparation of the data, 
reference has, of course, been made to Lane-Poole's 
"Forest Resources of New G ~ ~ i n e a "  and also to 
recorcls a i ~ d  publications concerning the tiinbers of 
the Dutch East Indies, the Philippines and other 
Pacific Islands. Many of the important species of 
Sew Guinea and P'apua have more than a local dis- 
tribution and it has therefore been possible to obtain 
useful infornlation concerning them. 

(v)  Strz~ctzcre of llnproved TVooc1.-Other investi- 
gations on the manufacture of improved wood under 



varying conditions and using various types of phenol- 
formaldehyde resins have been assisted by the exam- 
ination of the structnre of the imprdved tvoods so 
obtained. This structural examination has also been 
extended to  improved woods manufactured com- 
mercially and those made in  the laboratory, but 
using colnl~iercial resins zinc1 tego film. The effect of 
altering certain conditions of manufacture, e.g., 
pressure used o r  amount of resin employed, can be 
rea,dily detected in the structure of the product. One 
important observation was a definit2 difference in 
general appearance when lightly condensed resins as 
opposed to more advanced resins \Irere employed. 
With the latter type the resin is observed in  the cell 
cavities, whereas with the former type there is 
apparently a greater penetration of the cell wall, 
since resin is not prominent in the cell cavities. Bj, 
examination of structure i t  was therefore possible to 
obtain some idea of the degree of advancement of 
vesin employed in the manufacture of the improved 
wood. 

(vi)  f i b r e  Exnimimutions.-Rraft pulp from E .  
regaans has been examined nlicroscopically a t  vari- 
ous stages of beating in  the Clarli-ICollergang labora- 
tory beater and compared with similar pulp beaten 
to a con~parable degree on the Lampen mill. Certain 
differencerr in fibre characteristics were noted, and 
these were apparently related to the method of 
beating employed. 

(vii) Photography.-With the increased activities 
of the Division, and with the handling of negatives 
from the Australian Scientific Liaison Office, London, 
and otller work for Head Ofice, the photographic 
work has again increased considerably. 

4. TIMBER SEASONING, 
( i )  .Aircraft Timbers.-The development of kiln 

schedules for aircraft timbers relnained olle of the 
major projects of the Section throughout the year. 
Twelve kiln schedules for a further three species 
were finalized, and these were released fo r  use in  the 
cominercial 1ciln drying of aircraft  timbers. To date 
l~or l r  has been cornpleted on eight aircraft species, 
namely, alpine ash, mountain ash, TCing IVilliam 
piilc, Queensland maple, hoop pine, northern silver 
ash, Queensland silver ash, and silver quandong. 
Worlr on two fur ther  species, namely, white birch 
and sassafras, is still i11 hand. 

Supervision of the commercial seasoning of all 
aircraft timber kiln-dried in Victoria for the Depart- 
ment of Aircraft Production, which was ~uiclertalren 
a t  the request of the Department, and which involves 
the testing and certification of all material for f ind 
moisture content and stress condition, was con- 
tinued. Many tllousands of super feet of various 
species were dried and forwarded to  the Department 
of Aircraft Production stores during the current 
year. 

The preliminary selection of all timber supplied 
from mills in  Victoria to aircraft requiremei~ts, was 
also continued by an  officer of tlie Section on behalf 
of the Department. To accelerate the grading, 
resa~ving, arid seasoning of Australian and overseas 
aircraft timbers in  N.S.W., plans for the constrac- 
tion of a new timber seasoning aiinexe 'ivere prepared. 

(i i)  Rifle Purnitlcre.-Supervjsion of the drying 
and treating of all rifle furniture a t  tlie only 
n~unitions annexe of this nature in Australia, and 
the lnaillienance of tiniber supplies at this plant, was 
continned, one officer giving his full-time attention to 
this work. 

(iii) Pood Dehydrating.-By virtue of experience 
g:~.ined in  the design of drying units generally, the 
:rcction was able to give considerable assistance to 
various authorities responsible for the corlstruction 
oC Sooci dehydrating eqni1)ment. I n  particular, a t  

the request of the Food Production Committee, U.S. 
Army Serrices of Supply, a design was prepared for 
a progressively operated blancliing un i t ;  advice was 
P A S O  given on the construction of a food dehydrating 
plant a t  present in course of erection in  Jlelbourne 
for the Australian Government; experimental morli 
was cal-ried out to determine the most suitable life 
of the Australian timber species for drying trays, 
and the avoiding of staining or sticking; and experi- 
mcntnl kilns were made available to test the suita 
bility of varions surface finislles fo r  metal drying 
trays. 

( iv) Naval Life-Saving Rafts.-On behalf of the 
Navy Department, worlr was carried oat  to deter- 
mine a suitable n~a.terial for life-saving rafts in place 
of balsa, an  extremely low density Xonth American 
wood which is normally used for this purpose, but 
is now in short supply in  Australia. The experi- 
nlental ~vorlr indicated that  an excellent float can be 
made from pressed granulated corli (prepared from 
cork ~ v a . ~ t c )  faced with resin-bonded plywood to give 
gi.e<itt>r xlcclianieal strength. f k e n  after full sub- 
lnersioll in  water for over 34 days, no breakdown 
occurred in the float construction, and the density 
increased from 10.3 Ib. per cubic fool to only 11.78 
lb. per cubic foot. The tests indicated that the con- 
struction produced an apparently unsinlrable life 
raft ,  for ~vhic!i the buoyancy is little affected by 
damage to  the outer facing. I n  service, bonlb or 
bullet clamage slionld not affect the serviceability of 
the raft. 

(v )  Army Eqz~ipnzent. -At  the request of the 
Army Design Directorate, and in  association with 
the Veneer and Gluing Secbion, an  instr~mlent box 
capable of reasonable life under tropical conditions 
wiis developed from hot-press resin-bonded plywood. 
Urea re.iin glue mas used in the box constructional 
joints. No failure occurred in the box daring testing 
under simulated tropical conditions. The work was 
instituted b c c a ~ ~ s e  of the rapid deterioration of 
instrunlent boxes of standard construction in  tropical 
conditions. An under-surface roof cuating, to prr2- 
vent the formatioli of c.o~ltlcnsate on the inller s~lrface 
of the metal roofing of nliliiary hutments and stores 
during cold weather, was developed a t  the request of 
the T'.S. Army. Satisfactory results were obtained 
with sa~vdust  and bitumen emulsion sprayed simul- 
taneously on to the metal to a depth of about .i\ in. 
or so. The darlr ibppearance ca.11 be improvecl by a 
final spraying with lime wash or other material of 
that nature. The equipment and experience of the 
Scction was utilized from time to time for testing, 
~ u l d e ~  high temperature high humidity conditions, 
aircraft equipment, tank, equipment, and other 
electrical gear. 

(vi) Otkcr Activities.-Worlr was carried out 011 
Queensland lawyer cane to  determine whether i t  
could be kiln dried satisfactorily and utilized as a 
substitute for the rapidly decreasing stoclm of Java 
cane. It was found that,  ~v i th  proper selection, the 
lawyer cane made a sakisfactory substitlxte. I t  is 
now being used in the construction of sporting goods 
for the Army. 

A fairly large par t  of the time of the Section was 
taken u p  in  the preparation of designs for timber 
seasoning kilns. Designs for  approximately 30 
installations were issnetl during the year. A ntunber 
of special designs were prepared, among which were 
those for a laundry drier for drying the field equip- 
ment and clothing. etc., of military persolinel locate(? 
in the north of Australia. 

It is of interest to note that  there are now sonw 
800 timber-drying units in Australia. Of these, 616, 
with an  estimated annual output of 300,000,000 
super feet of timber per year (1-inch basis), are on 
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1 qolid timber, 9 1  are used for tlie drying of veneer or 
redrying of plywood, 55 are used for redrying timber 
for corestoclr or for conditioning veneer, and the 
remainder are either special types or laboratory 
Irilns. Advice on the modification of existing Irilus 
so as to ohtain more eficient service wrts also given. 
Kiln lesls carried oat  during the year emphasized 
the in~portance of this ~yorlr to  the timber i n d a s t r ~  
of Al~strelia.  The ineffieieiicy that can result if kilo 
design is left enlirely ill hands of mlskilleci private 
enterprise was aiuply demonstrated during the year. 

Aahi:,tniice was give11 in  solving certain illanufac- 
turing difficulties which developed during the early 
stages of batiery separator veneer production ill 
Australia. 

T l ~ e  col*respondenre courses coiidlicted for the 
trainillg of kiln ol)cr,~tors w r e  continued; a further 
23 st~idents have commenced study. Since the 
inception of the cotlrs~s, some 215 s t n d ~ n t s  have been 
eurol!cd. Of this in~mbeu 63 p r r  cent. have corn- 
pleted the preliilli~lary section aiid 16  per cent. have 
completed the full course of 23 lessons. 

The usual contact with the timber trade and the 
public generally, per niecliui~l of the usual ~niiior 
enq~xiries received, was maintained. 

5. TIMBER PHYSICS. 
( i )  Ph?jsical ~ ; + o ~ ~ e r t i e s  of Australinn Timbers.-- 

Detailed investigations are, being i~iade of the 
slirinliage ancl the clensity of the illore i~uportant  
Australiall tirnbe1.s. These studies include the varia- 
tion of' tllrse properties with positiol~ in  tisee, and 
the effect on tl~eiii of the presence of reactiolr u-ood. 
A b o ~ ~ t  24 spec2ies have already heen covered. F ~ u l d a -  
rile~ltal sh1*iuliage si~rrlies have been nladc to cleter- 
inirie the palat played by the ~nediillary rays in  nrood 
on the over;~ll tangential and radi:rl shrinkages. The 
evidence obtaiirecl c~ntro~dicis  stateii~ents recently 
published 011 this subject, and a criticisr~r of these 
statelnents has been 1)reparecI. Worli is in progrerc, 
011 the therinal espansion of both i~ormal  wood and 
improved wood. 

(i i)  Relation Bcf zc9een Sil~licztltz~re and Plz ysical 
Propel ties.-As opportunity permits, the series of 
tests begun about three years ago on behalf of the 
Qneenslanrl Fovcst Sc.rvice is being complelcd. Eeceut 
work has coiicerired the sl~rinkage and density of 
plantation-grown cypress pine, loblolly pine, and 
hoop pine. 

(iii) Mocstz~rc Cowtent Relations of P1~jwood.-It 
has been sl1o~z.11 that the e q ~ ~ i l i b ~ i u m  moisture con- 
tent curves for plywood are influenced to a large 
extent by the type of glue used. Absorption and 
drying equilibrium curves have been llelermined fc;. 
the principal types of glue. IIethods of determining 
the moisture content of plywood have been examined 
in detail. 

(iv) The Effect of High and Low Temperature on 
the Xtrength of Wood, Pl?jwood, and 87zierl Joints.- 
The first part  of this TTOI '~ ,  namely, that on material 
a t  13 per cent. moisture content, has been completed, 
and the investigatioii is now being extended to other 
moisture contents. 

i v )  I3uttery Separators front Az~strcxliun Tiunbers. 
- -hloll!nvir?g preliruinary investigations to determine 
the suit ability of various Aust~.alian timbers for 
battery sel~arators in pltice of in~portcd Port 01,Forti 
ceclar, the liiore promising species have now heen 
snbiectetl to accelerated life tests. The results have 
s h o ~ ~ ~ i i  that properly selected a.nd treated Q1i~c.n~- 
land kauri and hoop pine call be used with con- 
fidence. Anstralitln Standard Specificatiol~s have 
now been proinulgated to cover the inai~l~factare  of 
Australian timbers for various types of batteries. 

The niajority of separators are now made Prom Aus- 
traliarr timbers, mainly hoop pine ancl Irai~ri. Other 
suitable timbers are celery top piile aiid King Wil- 
liam pine, the latter for stationary batteries only. 

(vi) Co?np)*essed Wood.-Experimerits have beeii 
coinmenced 011 the inannfacture a ~ i d  properties 01 
colripressed wood (lignostone), but  owing to the 
clcnlands on the press for other work only slow pro- 
gres'i' is being made. 

( r i i )  lLliscellaneous Investigations.-At the request 
of the IIousing Cornn~ission of Victoria, a con~parisoll 
is being iriade of the heat insulation of the standard 
brick conxtn~ction and a cheaper tyge of prefabri- 
cated caoncre-te constructioll. Tn-o types of tests mere 
iu:c!ertaI<en, the first irivolvii~g the measurement of 
the heat required to maintain a constant tempera- 
ture, and the second being merely the coutinuol~s 
recording of the te~nperstures i n  similar houses 
which are occupied. The first test has already been 
cmnpleted and the seco~ld will be concluded shortly. 

6. TIMBEII R~ECHANICS. 
( i )  iWz~nitions Boxes.-Close liaison has beeii main- 

tained vi th  the Directorate of Explosives Snpply, 
the Factory Eoarcl, Timber Control, the Army Design 
Directorate, and numel.ous box man~~fac tnre rs  with 
regard to tlie design wild construction of boxes and 
crates for all types oP m~mitions. Attention has beer1 
paid both to the design of boxes for new purposes 
and to the re-design of existing: boxes in order to 
save lahour and material. Whenever possible, tlie 
cleated plywood type of construction has heen 
adopted as standard, because it rednces the quantity 
of tiluber per box by abont 50 per cent.. and, pro- 
vided that i t  is properly designed and constrllcted, 
it is stronger than the conventional type oL' box. 
Overseas practice is to nail llie plywood lo the oleats 
but, on the recolnmendations of the Division, in  Aus- 

. tralian-made boxes, the plywood is glued to the 
cle,~t,i, thus nlaliing a. stronger and generally ]nore 
satisfactory container. 

( i i)  Tiwber St~~zccfures.-Tjrtiber is ilom the stan- 
dsrd material of construction for munitioi~s factories, 
stores, hangars, ctc., steel being used only if i t  is 
impracticable to  use timber. Some of these struc- 
tures arc very large, and their design and constrnc- 
tion were greatly facilitated by the data obtained by 
the Division d u r i i ~ g  the last I,> years aiid published 
in the "Tlanclboolr of Struct l~ral  Timber Design" 
and Suppleinent. This Ifarldboolr is iiotv universa!ly 
regarded by-engineers and arrhitects the standard 
referer~ce boolr on the c'nesign of tilnber structares 
ancl has been specified as the legal authority on worlr- 
ing stresses for timber in  t l ~ e  draft  " IJiliform Guild- 
ing Ttt'pnlatjons for Victoria," which has just been 
published. These Regulatiol~s also specify the 
Division's pamphlet on "Knilding: Frames" as the 
anthority for deterniining the size of tinibers to be 
nsed in domestic buildings. 

Probably due to the nniversd use of green timber 
of comparatively poor quality, certain troubles, due 
to "creep" of the timber uncler long coirtil~ned loads, 
have manifested th~rnselves iiz a nunzber of these 
builtiings, rrsnlting in exces.sive deflections and, iu 
some cases, structlwal failures. Very l i t l l ~  is k n o ~ ~ - n  
abont the effect of long-contil~ued l o a d i ~ ~ g  of timber, 
and n~etl~or!s of ol-ei~orning the tro:~li:l(.s enconutered 
have ~~ecessarily been largely empiricsl, based on :I 

few tests made by the Division before the war. How- 
ever, tltc p~.o!~lem is of srlc>h in i l~o~tance  that i t  llas 
been clecided that large-scale systematic iiivestiga- 
lions should be made 011 (a )  the phenomenon of 
1 L creep" ill timber, and ( b )  the effect of long-time 

loading on the strength of timber joints. 



These tests are now being planned, and to study 
"creep" it is proposed to carry out long-time load- 
ing tests on specinlens of nloantain ash over a range 
of stresses from 250 to 3,000 lb./sq. in. in compressiorl 
and from 1,000 to 5,000 Ib./sq. in. in tension. The 
loads ~vill  be applied by springs anrl the strains wi!i 
be determined by measuring ~rlicroscopes. The 
specimens will be kept in air-conditioneil cabinets at  
a constant tenlperature of 95" F. Specinlells will be 
tested at  three moisture contents (green, 23 per 
cent., and 14 per cent.), the hunlidities in the cabi- 
nets beiilq maintailled at  the appropriate levels. I t  
is intenclrd eventually to investigate the inflnence of 
such factors as variations in moisture: content and 
temperature, and the species of timber. 

The effect of long-time loads on the strength of 
timber coiiiiector joints is also being iizvestiga.ted. 
Recently, a nliinber of failures have occlxrred in the 
tension joints of Prat t  roof trusses. The trouble 
first i~lanifests itself as an end-split which gradually 
~videns until failure may occur some months after 
erection, under dead loads 011ly. Analysis of the 
failures indicates that with green hardwood the 
strength of timber connector joints is rery much 
lower than was expected from previous tests which 
were all made with short-time loads. Preliminary 
short-time tests showed that an end-split caused by 
drying stresses can produce an appreciable reduction 
ill the strength of the joint. IIomever, the provisio1l 
of a. stitch bolt brings the strength back practically 
to normal. These tests also indicated that to develop 
the full strength of tlie ,joint in green hardwood the 
end distance for a 28 inch ring should be 8 inch 
rather than 54 inch as recommended by America.n 
authorities for Douglas fir. 

I t  is proposed to investigate the various factors 
involved by long-time loacling of a colisiderabIe 
nmnber of joints, since the prelimillary short-time 
tests showed that the great recluction i11 strength 
experienced in practice could not be reproduced in 
the laboratory by short-time loading. The loads will 
be applied by bolts and hantl-operated nuts, the loads 
being deteriniiied by measuring the previol~sly 
calibrated bolts by means of strain gauges. 

11s nientioneil previously, the quality of timber 
being used in most of the structures nuw being built 
is very poor. The proper grading of all structural 
timber has been strongly advocatecl, unfortunately 
wit11 little or no success. I t  is inlpossible to design 
structures ratjonally unless the timber is graded, 
and it js considered tlia,t the extensive use of ungraded 
tirllber will cause unduly high maintenance costs and 
under sollie circumstances may be responsible for 
serious structural failures. 

(iii) Aircraft Tinlbcr Invest igetions.-(a,) Solid 
Tin~ber.-About 33,000 tests (exclnsjve of moisture 
content deternzinations) mere made during the year. 
The testing of northern silver ash and silver quandong 
was completed. Tlle analysis of the results of the 
tests on the various species so far investigated was 
coatinuetl, and dcsign stresses for hoop and bunya 
pine and King William pine were issued. 

An investigation on the Izod tests has shown that, 
a t  any rate in the tougher timbers, the notch has no 
effect on the results obtained or, in other words, an 
unnotched specimen will give identical results with 
a notched specilnen of similar size. Further tests 
will be nlade on brittle timber to checlr this conclusioli, 
but i t  ~vo11ld appear that the standard Izod specimen 
is unnecessarily elaborate, and that considerable 
savings ill man-hours in the preparation of the 
specimeils would be ~nade  if the notch were 
eliminatecr. 

Rate of loading tests in compression parallel to  
tlie grain have shown that i11 Australian timbers the 
increase in strength with rate of loading is much less 

than the figure given by the U.S. Forest Products 
Laboratory for spruce. This has been taken into 
account in drawing up design stresses for Aust,raliaii 
aircraft timbers. 

( b )  Xpecijicatio~z Tests. -At the request of tho 
Department of Airwaft Production, specification 
tests are made on all A~lst~alian-grown aircraft 
tiniber used in Victoria. illany tl~ousands of super. 
feet per mouth are tested in this may, entailing a 
total of about 125,000 tests during the year. A con- 
siderable amount of time was devoted to analysing 
these results and also tlie results obtained by other 
laboratories doing similar worlr. Because df the 
large nn~nber of specinlel~s tested, i t  is possible in 
this TI-ay to obtain much more precise lnformatioll on 
certain of the properties of the species concerned tlia~i 
can be gained from the necessarily limited anlou2t 
of timber tested in the research programme. 

( c )  Venecrs and Plywoot1.-In co-operation with 
the Division of Aeronautics, tests are being n~acle to 
deterlnine tlie strength and stiffness of veneer of 
different species at varying angles to the grain. Such 
information is in the design of stressed 
pl~wood portions of aircraft. The results so far  
obtained checli the theoretical values very closely. 

With the increasing use of wooden aircraft in which 
stressed plywood is extci~sively used, detailed infor- 
mation on the p r ~ p e ~ t i e s  of plywood is urgently 
required. Systematic tests are being made on the 
effect of moisture content on the properties of 
plywood-an important subject on which there k 
very little jaformation. 

The strci~gth and elastic propertiw of plywood 
panels subjected to shearing stresses are being 
investigated, the apparatus used being identical 
with that adopted by de IIavillancis, so that the 
results obtained by the Division may be directly 
comparable with those obtained by that firm. I t  has 
heen found, by the use of electrical strain gauges, 
that the stress distribution across a plywood panel 
in shear is anything but uniform, and i t  is antici- 
pated. tl~ereforae, that the strength and elastic 
properties of the plywood panel will vary with the 
size 01 the panel. 
il satisfactory method of mewsnrilzg the compressive 

strength of p ly~~ood ,  using n number of pieces 
clamped together at  the ends, was developed. Routine 
te<ts have been made on a nuiilber of species to 
determine their suitability for use in aircraft. IIoop 
pi~le, whicah is the commonest Australian ply~vood 
ti~nber, has been fouilil to have very favourable static 
strei~gth properties in relation to its density. 
IIowever, its impact strength and pliability are low. 
I t  should be very valuable in the ninny parts of 
aircraft where high impact strength or pliability are 
not required. h draft specificatioll for aircraft- 
quality hoop pine plywood ~vnq prepared by tlie 
S.A.A. 

Other timbers, such as brush mahogany, silver ash, 
and niyrtle beech, hare been fo~xad to have sufficiently 
good properties to be used in aircraft, but the 
eucalypts have proved disappointing, owing to the 
difficulty of obtaining satisfactory adhesion with 
waterproof resin glues. Also, a short series of rotary 
cut moilntain ash and alpine as11 gave very disap- 
pointing results, the inechanical properties being 
coii~paratively poor. I t  is possible that sliced veneer 
would give lnore satisfactory results. 

Service tests on l e a t h e r ~ ~ ~ o d ,  which had been found 
to have excellent properties, showed that this species 
has very corisiderable promise and a full-scale 
commercial test was arranged. IIowever, the logs 
obtained were generally of poor quality and the 
recovery of aircraft plywood was very low. It 



appears that, if this timber is to be used commercially, 
great care will have to be taken to select logs of 
satisfactory quality. 

(iv) Pelloe il1anzcfacture.-Following the develop- 
ment of a glued laminated Pelloe for army general 
service wagons, the Division was requested by the 
Ordnance Factory to manixfacture 2000 felloes to 
cope with the denland while the Ordnance Factory 
-was being equipped for prodnction. This morlr was 
satisfactorily completed. 

Much advisory work has been carried out during 
the year on behalf of the various fighting services 
and governmental depa,rtments. P'roblems dealt wi'tli 
inclnded termite darnage of different kinds, n~arin:: 
borer infestations, mould growths, fire hazard, and 
others. Reconzmendatio~zs for termite control, moult1 
control, and marine borer control have been issued 
to the Army. 

Experimental work has beell commenced on the 
production of plywood that will be rcsistallt to 
ma.rine borers. An investigation has been commenced 
on the resistance of tego-bonded plywood to marine 
borer attack. A s in~i lar  investigation into the 
immunity of tego-bonded plywood to lyctus attack is 
also in  progress. 

Inspections have been made of the pole test sites 
in  Victoria and New South Wales. I n  a11 these tests 
the poles treated over truewood show a inarked 
aclvantage over the untreated controls. Creosote- 
irnpregnnted poles in general show no sign of brealr- 
do~~7r.n ; poles treated with inorganic salts are 
suffering from decay. 

Assistance aizrl advice have been given to the 
investigator studying the problem of pin-hole borcr 
attack in  salvage-felled timber in Victoria. 

8. VENEERING AND GLUINU. 
(i)  GenernJ.--During the year, the scope of the 

morlr of the section has been changed, improved m7ood 
i11rrestigz:ations being transferred to Ihe Wood 
Structure Section. The Veneer and Gluing Section 
is now i n  a position to concentrate on immediate 
problenls affecting the use of ply~vood for  defence 
purposes. Technical data on plywood, and particu- 
larly on water-resistant synthetic-bonded plywood, 
are  in  greatly increased tlemand for aircraft :1nd 
varioas inarine cmft.  The project naturally resolves 
itself into two components, the preparation of suitable 
veneers, and the developnlent of methods of gluing. 
Both aspects are being actively investigated by the 
Section a t  present. 

Anticipating increasing use of moulded plywood, 
the officer-in-charge of the Section has spent several 
months in  America investigating latest technical 
developments. 

( i i)  T'e?zeering of Australian Timbers.-During 
the year, veneer has been peeled from alpine ash 
(F. giganten), blaclrbntt (E .  pilz~laris) , karri  (E .  
tI~vers;color), monntwin ash (E. regnuns), spotted 
gum (I?. mncz~lata), shining gun1 (E. nitens), brown 
alder (Aebanza nzu~lleri) ,  bollywood (L{tsea 
reticziTafu), Iioop pine (Araz~ca?*ia czunninghamdi) , 
myrlle beech (iXot7~ofagu.s cunninghn?lzii), scehted 
satinwood (Cerafopctalunz upeialunz) , turpentine 
(Syncarpk lazcrifolia), willow wattle (Salis sp.). 

Defence requirements make the exploitation of all 
suitable veneer supplies essential, and the chief 
veneering experiments have been in  connexion with 
species which seeriled promising for various reasons, 
bnt which were not generally produced commercially. 
Of these, the eucalypts, for reasons of high strength 
and availability, axe most important. l i a r r i  
( E .  cliversicolor), received recently from Western 
Australia, has sho~vn possibilities as rotary-cut 

veneer. Results of investigations of problems of 
peeling and plywood manufacture from lcarri are to 
be nsed as the basis for establishing the plywood 
industry in  Western Australia. Rotary-cut mountain 
ash has been found to  be a satisfactory substitute 
for inlported aspen for match splints, and is now 
being nsed for this pnrpose, following the manu- 
facturers' adoption of necessary adjustluents to their 
peeling machinery. Peeling of spotted gum 
(E. muez~lata) and blackbutt (E .  pilularis) is also 
being investigated, but the formation of fine craclcs 
in  the latter during peeling is still a difficulty. 

Myrtle beech, (h'otlzofagus cunningJta?nii) was 
peeled a t  the request of a company commencing 
plywood manufacture in  Tasmania. Information on 
peeling and drying technique derived from this work 
was subseyuently used by the Company, who also 
received considerable advisory assistance. 

Rontine peeling of scented satinwood and hoop 
pine lias been contiilued for use in  this Division and 
in  the Ilivision of Aeronantics. A11 other species 
peeled n-iihout difficnlty, with the exception of bolllly- 
wood (Litsea reticulain) and ~vi l lo~v xat t le  (Salix 
sp.) which proved unsuitable through the presence 
of tension T V O O ~ .  

(iii) Gluing of Australian Timbers.-Gluing 
investigations have been centred largely on synthetic 
adhesives, which are bccoming ir~creasingly important, 
Work on the locally-produceti film nilhesive lias becn 
continued; i n  conjnnction with the Division of 
Industrial Chemistry, mechanical aud chemical 
factors have been investigated a t  the plant and at 
the lnborato>+y. Very shortly, a n  Ai~straliaii firm 
shonld be in a positioii to si11)ply the entire Al~stra-  
lian requirements a t  their present estimate. The 
Section lias also co-operated with the 1)ivision of 
Indnstrial Chemistry in the project oil dereloping a 
low temperature liquid synthetic adhesive, which is 
showing encouraging resnlts. 

Tile use of synthetic adhesives for eucalypt veneer 
is being investigated. As might be expected, with 
several species (blackbutt ant1 karri for instance) 
excellent bonds are obtaii~ed with the urea (acid- 
catalysed) adhesives, but results with pllenolic (and 
crmylic) films are less conclusive. Rarri ,  however, 
is a ~ o t a b l e  exception, in  thdt exceptionally high 
shear-strength values have been obtained with tezo. 
Contrary to  general belief, high strengths have been 
obtained a t  relatively high (12-16 pc.r ccnt.) veneer 
moisture contents; exceptiona!ly strong ply can be 
produced by pressing a t  uelati~~ely high pressure and 
moistilre content. Spotted gun?, thongh to a lesser 
extent, also shows promise with hot-pressed 
nhenolic film. 

I n  addition to long-term experiments, numerous 
shoi-t tests have been condncted on problems of 
gluing lechiiiqne and manufacture a t  the specific 
request of various government arid conimercial 
boclies. Noteworthy among these were the solving of 
difficnlties in bonding nletsl to impregnated fabric 
for vital parts of aircraft. 

( i )  General.-During 1942-43, the work of the 
Utilization Section was devoted almost entirely to 
problems associated with the utilization of timber for 
niunitions, and for  essential requirements of the 
Services and civilian popalation. The items listed 
below clisclose the general nature of enquiries 
received during the year. They were numerous and 
i t  was impossible, in many instances, where it seerlied 
that guidance only was needed, to go f u r t l i ~ r  than 
make recolnmendations to overco~ne the difficulties. 
The type of problem presented was generally similsr 
to that of the previous year, but, with the extension 
of activities i n  New Guinea, requests have been 



received for a.clvice and information 911 the "tropic- 
proofing" of wood. Freqiiently, the lac$ of all 
intimate knomleclge of the service conclitions made it 
difficult to teiitler advice 11711ich rniglit be applicable 
in the field, aiicl it soon became obvious that  a survey 
of the coliditions and service requirements was neces- 
sary before some of the problenls coulcl be salved 
satisfactorily. Arrangements have been made by the 
recei~tly formed Scientific Liaison Bnreau for such 
a suryey to be made. 

(ii) Liniso~z.--Liaison with Australian Govern- 
inent Departments, including Savy,  Army, Air, 
fiIanitions, Supply and Shipping, and Interior m7as 
maintained, as was also contact with the U.S. Forces 
in  Australia. Information was supplied to the 
Australiali Advisory Committee on Aeronantics, 
Arrriy Design and Experimental Directorate, Army 
Inverltioris Directorate, Navy, Army and Air  Tmpec- 
tion Branches, Controller of Timber, Ordunlice l'ro- 
dnction Directorate, Footlstuffs Committee, Contract 
Board, Department of Aircraft l'rodnction, Trade 
a11d ( ' I IS~  onis and others. 

(iii) Conf erences.-The Section was represented 
a t  conferences on portable prefabricated huts, char- 
coal ant1 p r o d ~ ~ c e r  gas, wooden aircraft constractiorl, 
hot press plywood construction, estixnatecl reqnire- 
ments of logging conversion, ~voodworliing ma.cliinery 
frorrl overscay, revision of aircraft timber st;~ndard:,. 
the preparation of emergency standards for battery 
separators and marine plywood, and the standardixa- 
tion of flooring profiles. 

( iv) Advisory Work.-Advice has been given to 
enquirers seeking information for timbers for the 
nianufact~ure of 72 different articles, icclnding agri- 
cnltural machinery, aircraft-timbers and plywood, 
arnbularlce stretchers, assault boats and various other 
types of boat, battery separdors ancl boxes, bridge 
and wharf construction, cable dl~nnis and reels. clog 
soles, crayfish boiling vats, derriclrs, clocliyarcl con- 
struction, ins tnu l~nr t  tripods and cases, lapping 
sticlcs, mining timber, moulded ply~vood, piclcii~g 
sticlts, piclrli~lg vats, pike poles, portable prefabri- 
catecl huts, p~ol)ellers,  radio direction-findilig equip- 
ment, refrigerators for blood tanks and food, 
shuttles, slide rules, slip~vl.cya (marine), teasiilg 
rollers, tent pegs, textile rollers, trays for dehydra- 
tion of foodstnffs, wheels for industrial trnclrs, 
perambulators, kc.. woodcn tubs ancl b~ickets, ancl 
woollen iriill equipment. 

(v)  Becrefcr~icrl Duties.-The secretarial work of 
the Tin~ber  Sectional Committee of the Stt~ncfards 
Association of Austra-lia was maintained. and secre- 
tarial services \r7ere provided for a Committee set u p  
by the llepartnlent of Aircraft Prodnetion as the 
"Technical Sub-Committee on Timber. " When this 
Committee was abandoned and replaced by a newly 
constitnted Tinlhcr set 11:) by the Australi:~vl 
,lclvisory Coninlittee on Aeronautics to perform a 
silni1a.r function, the same officer was again appointed 
Secretary. 

(vi) Specifications and Modificutims of Design. - 
A number of specifications for moodell articles or 
components of wooden articles were written or 
lnoclified to meet Australian conditions. Tliese 
spccifications refer to  types of timber to be used and 
their quality. liaminated constrnction was sug- 
gested in  appropriate instances, espec.ia.lly when it 
would be impossible to obtain immediately seasoned 
timber in the large dirrleilsions 1~11ich were reqnirecl. 
Sr~ggestions were made for the modifications of 
design of wooden components of various articles to 
facilitate their m;~ililfactnre wit11 a snlnller numher 
of oper a t '  lons. 

(1%) Iq~terstafe Visits.-An officer visited Tit+ 
mania in coiinesio~i wit11 the production and utiliza- 
tion of timber for mmunitions and essential require- 

ments. Some tinie was spent in  Sydney investi- 
gating the aircraft plywood industry and snpervisin: 
the preparation of leatherwood plywood for service 
trials. A snrvey of the ~ e n e e r  and hot press plywood 
plants in  N.S.W. and Qneensland was made with 
reference to the requirements necessary to  enable 
expansion of produc.tioii of waterl~roof plywood to 
meet demands by boat-and-shipbnilditig and aircraft 
construction programmes. 

( i )  Tl~cilcr Retti7zg.-Iiirestigatiorls have been con- 
tinued, both in the laborwtoi-y :nd a.t tile mills. to 
determine the best conclitions of retting Australiat~ 
flax with regard to yield and quality of fibre pro- 
clnced. Some of the t'nc.tol.s being consiclered are 
temperature, water changes, and purity of water. 
Froin the results of this work, recommendations have 
heen m;ltic which will effect substantial savings i l l  

the supervision of the retting, in  boiler attendance, 
and some saving in water as compared with tllc stan- 
dard overseas method previously used. The effects 
of the time of harvesting and of storage of flax on 
the retting and on the yield and qnality of the f i h ~ ~ t ,  
prod~reed 11;lve been studied. I t  would appear that 
harvesting could, with advantage, be carried ont a t  
an  earlier stage than a t  present. Tile new rettitlg 
1,lant at  1,;ltrobe IT as started and instructiol~s given 
in the operation of the tanks. Some preliminiiry 
attempts have been made to accelerate the water 
retfi i~g by the aclditioll of small amounts of chemicals 
to the liquor. Retting times have been halved by tho 
use of 2 per cent. snperpl~osphate, for instance, bul 
the morlr is not snfficiently advanced to be able to 
report on the econonlic feasibility of s ~ ~ c h  a. process. 

Co-operation is being p r o ~ i d e d  in  the flax field 
trials being made by the State Departments of Agri- 
cwltnre i n  Victoria. Sonth Australia, and Tasmaiiia 
These trial.\ iliclntle va~~ieties,  t inie of sowing, nietl:c,;L 
of so~ving, rate of sowing, fertilizers, and crop rotii- 
tions. S;~.inples froin each experimental plot are sent 
to the laboratory for  rettiilg and fillre evnlnation. 

(i i)  Chemical Retting. - Following considerable 
snccess xvit11 this method of retting on a laboratory 
scale, i t  mas decidcd to irlstall a semi-commercial 
plant a t  Ballarat. This plant has been in  inter- 
miltent opc~.:rtion for the last few months. 

(iii) Dew 1tefting.-With recent developnients in 
the harvesting of flax, whereby the straw is spredd 
for rettinq a t  the same time as it is cut, the question 
arises r s  to the effcct of retting under slimmer con- 
ditions on the quality of the fibre produced. An 
investigation of this problem has been made, and the 
?.chnlts are  now l)ei~?> ;~nalysecl. Other dew retting 
tests on hand inclnde the effect of storage of rettecl 
flax on the yield and quality of fibre obtained. 

(iv) Fibre 7'cnfs.-Fnrther ~ i~or l r  has been carried 
out on the use of physical and chemic,ll tests fo r  the 
evaluation of fibre quality. There is a real need for 
m~t!lotls of grading fihre whic)~ are independent oi 
t!le personal factor, and some progress towarils this 
end has been made. 

(v)  Dryin!! of Straw. - Further  tests on, and 
improvements to, cdommercial flax driers have been 
effectell. 

VITI. FOOD PR.ESERVATION 
ISVESTIGATIOXS. 

1. GENERAL. 
During the period under review, the work of the 

1)ivision of Food Preservation and Transport has 
been almost entirely devoted to problems of direct 
inlportal~ce it] the nrar effort. The canning and 
cleliydration of f oodstliffs remain the most important 
fields of investigation for the Division. 



' The amount of advisory and extension work under- 
taken has increased considerably. Close 1ia.isoii exists 
with the fichti~rg forces. the Department of Comnzerce 
and Agr icn l t~ lu~ ,  and the Departa~ent of Supply and 
Shipping, and many problems have been referred to 
the Ilivisioa by these Departments for advice or 
investigation, Advice arid assistance has also been 
given to many food processors. Several schools of 
instruction i n  the technology of canning and 
tlel.iydrction have bee11 concinciecl a t  the IIorilebusli 
laboratory c l ~ ~ r i n g  tlle year. Those attending these 
schools havc included inspectors of the Department 
o: C'snimerclo ~ n d  Agriculture, officers of the Depart- 
11ient of Snpply and Shippi~zg, Arnly supply officers, 
ancl vegetable dehydrator operators. Fur ther  schools 
have beer1 requested and will be arrangecl as soon as 
possible. The Blood Preservation Q.zcaric.rly has been 
continued and its circulatiolz has much increased 
tlnring the year. 

A further extension to the laa?>oratory is under 
construction. This will house equipmeiit and provid? 
adclitional space necessary for a greatly expanded 
progrnmme of ~vorli on the dehydration of foodsinffh. 

Tlle work of the Division has again been greatly 
assisted by help i n  money, per~onnel,  and facilities hp 
many outside bodies. The Australian Meat Board, the 
Sydney BIetropolitall Meat Industry Commissioner, 
the Q~:eensla.nd &at Industry Coard anti the Egg 
Prodncers' Counril have again gisren very su 'ns t~~i t ia l  
financial assistance. Generons donations f ro~i i  BI~ssrs. 
Alfred Laxvrvce &s Co. Ltcl., ilfcssrs. W. Angliss & Co. 
Ptp.  T~td., and AIessrs. Lewis Berger & Sons hare  
enabled the Divisioll to b ~ l y  specialised equipment of 
very great value in its work. 

I n  April, 1943, the Chief of the Division left 
Australia to visit North America in  order to attend 
several conferences and to collect iufornzation bearing 
on all aspects of the work of the Division. The Officer- 
in-charge of the Canning Sedion of t h ~  laboratory is 
also visiting America. 

2. MEAT INVE~TIGATIONS (BRISBANE) . 
( i )  General.-This laboratory continues to  give 

nluch technical assistance to varions food industries. 
The arnoullt of consnltation work, and tlze number 
of minor investigations resulting therefrom, have 
increased, so that they now occi~py a major part  
of the laboratory's activities. Close 1i:isiou exists 
with the Defelice aatliorities and various Common- 
wealth and State Government Departments, and 
rec.il~sts for advice and technical assistance are 
frequently received from represeiitatives of vanrious 
food indnstries or related undertakings. 

(ii) Cxil(7iny and Eqztipnltwt. - The special 
electrical installation mentioned in  tlle last annual 
report, has been extended to supply 240 volt power 
to all parts of the laboratory. New equipment has 
been designed, constructed, and calibrated, much of 
it being reqaired for  investigations on dehydration. 

(iii) E'I-oxen Packaged Bo~~eless  Bccf. - Illany 
contracts have been execated by Q~ieenslaiid meat- 
works for frozen packaged boneless beef, using a 
method which is, in  effect. a sini~lification of that 
evolved by the Division for similar beef destined for 
use by the Eritish Admiralty. For  purposes in and 
around Anstralia, soine of the packaging require- 
ments for the Admiralty sl~ipmelits were unneces- 
sary. The wooden case employed holds about 601b. 
of beef, is unlined, and is sizcply filled with cuts of 
l>oned-o~~t  beef, each of which is wrapped in  grease- 
proof paper. This allows of individual cuts being 
ta.ken from frozen storage as required. 

(iv) I~ztmstate Tf.nnspor.t of Chilled and Frozen 
Reef.-With the increase of transport difsculties dne 
to Defence needs, further problems have arisen in 
the intrastate and interstate transport of chilled 

and frozeu beef. Conferences have been held with 
ofiicers of the Railway Departments conceriied and 
steps liave been ta$en to overconie some of the major 
difficulties. A discussion on the subject was pub- 
lished in the December issue of Food Preservation 
Qz~ur~terly. 

(v) Dehydrated Beef.-The main investigational 
worB of the laboratory has been i n  conllexion with 
dehydrated beef. A n  article on the subject was 
contributed to Qz~eensland Country Life for its 
annual beef supplement. The investigations have 
yielded results leading to a closer definition of ideal 
processiilg conditions and, i t  is hoped, they may lead 
to a reduction of processing costs. Particnlar 
attention has been given to the inlprovement of 
flavour. This has been brought about by (a )  reducing 
the temperatures to which the material is subjected 
during processing to the lowest point practicable; 
and ( h )  returning the extractives which come out 
of the meat in  the initial cooking. &fa!iing the latter 
econonlically practicable appeared to be a difficult 
problem, knxt i t  seems that i t  will be feasible to  return 
the extractives without previous concentration. 

I n  work 011 storage, the most valuable observation 
was that dried meat is very subject to  infestation by 
a beetle, Dert?icstes vulpinus, the most obvious 
evidence of which is its very active larval form. I n  
the ~lhseuce of a normal environment such as soil, the 
larvae chose laboratory corks for pupation. Both 
beetle and its larval form mere completely destroyed 
by heat treatment at  140' F. for 30 minutes. Experi- 
ence certainly indicates the desirability of prompt 
packaging of meat after dehydration so that this 
beetle, which is quite common in  most meat works, 
being seen especially in  horns, will have 110 

opportunity to  deposit its eggs in  the material. 
'She field has been surveyed for begilining work on 

the dehydration of pork. 
(vi) Jloisture Contelzt in Meat Extract. - 

Investigations into the rapid method for the determ- 
ination of moisture in meat extracts referred to  in 
the last ananal report were interrupted during the 
year, ~vhen the woi.1~~ with which the laboratory was 
co-operating temporarily discontinued the manufac- 
ture of the extracts. IIomever, work on the method 
has llom been resumed, and should bz completed in 
the near future. 

(vii) Canning.-A number of calls have been 
made on this laboratory for assistance, particularly 
in  eolinexion with ( a )  problems of spoilage of meat 
caused by microbial proliferation due to  either 
inadequate chilling sad storage before the meat had 
reached the boling room, or subsequent to boning-out 
but before caal~iing; ( 6 )  vacuum lines, especially in 
relation to vacuum closing of 6-pound taper cans; 
and (c) removal of occluded air  from cans of cold- 
cured rnlxtton. The investigations under (a) 
revealed some serious deficiencies in chilling facilities 
and indicated that, in  some cailneries in  the summpr 
nzonths, the microbial margin of safety was so small 
that only a very short period of further holding of 
meat before canniug would lead to  spoilage. 

3. CANNING INVESTIGATIONS. 
(i) General.-The Canning Section has continued 

to give a considerable amount of direct assistance 
to the Controller of Defence Foodstuffs and to the 
Department of Commerce and Agriculture in 
connexion with current production programmes for 
canned foods and canned and bottled f rui t  juices. 
Close liaison has been maintained with food 
technologists in  the U.S. Army. 

Pcnding the development of the Food Technology 
Section in the defence foodstuffs organisation, the 
Canning Section undertook the regular examination 



of samples of canned foods paclced in  N.S.W. and of 
f rui t  juices from all producing States. These samples 
were exanlineti for  quality, bacteriological condition, 
and efficiency of can sealing, with a view to 
determining their acceptability for Service use. 
Dnring the year, approximately 500 san~ples of canned 
foods and 200 frni t  juices have been reported on. 
This examination work has given t l ~ e  Section a very 
l~sefnl  and compreliensive picture of the cannling 
industry, and ninny canners liave beell directly 
assisted in improving their procluction methods. 

The Section was respollsible for drawing u p  a 
series of specifications for canned vegetables, based 
on American Standards, which were adopted as 
Anstralian Food Council Specifications. Educational 
activities hare been continned in  the form of brief 
courses of lectures and practical demolistrations in 
canning technology and the inspection of canned 
foods. Two group? of Department of Commerce and 
Agric~llture offieel-s, two groups of Department of 
Supply and S1.1ipping officers, and one group of 
Army Supply offieelas receiveil iustnlction at  tlie 
laboratory and in  cosninercial plants. 

The research activities of the Section have been 
greatly assisted by the ii,slnllation of ncn. equipment, 
including a steam blancher, an  internal pressure 
can-testing machine, and a powered grincling 1~11eel 
tilble for clltting sections of can seams. 

(ii) Vcgctable Can9ziqlg.-The section has given 
a considerwhle amount of time to the solution of day- 
to-day problems encountered by vegetable canners 
in  the course of recent accelerated prodnction 
programmes. Serious spoilage has occurred in some 
vegetable p;~clrs, chiefly because of the use of 
bacteriologically inadecluate processes. The position 
has now beeri remedied by the adoption of processes 
reconlmendci! by the National Canners' Association 
of America, for all vegetables packed for Defence 
contracts. The N.C.A. spinach process has been 
applied to silver beet, bnt snch application has been 
qneationed. programme of heat penetration 
studies on silver beet paclrs has thertfore been under- 
talten, in an  encleavoar to establish suitable processes. 

I n  co-operation with the Y.S.W. Department of 
Agricalture, cannin: trials TTere conducted on 12 
varieties of field beans from the New Englancl 
district and 15 varieties of tomatoes froin the 
Batl-~nrst Experiment Farm. 

A survey was macle of the vitamin C content of 
tomato varieties grown in the Bathurst district and 
of t l ~ c  vitamin C content daring the processing of 
canned tomatoeq tomato juice, and tomato puree. 
The results indicate extreme variability in the vita- 
min C contents within varieties. The vitamin C reten- 
tion during processilig is high, ancl canners should 
have no difficulty in  complying with the content 
of 17.5 mg. per 100 ml. reqnired by Australian Flood 
Council specifications for toxnato prodnets. 

(iii) Meat Ca,n~zing.-In this field also, many 
canners have been assisted with production problems. 
One problem encountered by several canners, is that 
of low vacuum, and the appearance of "springy" 
cans in various packs of canner1 meats. A generally 
satisfactory solution to  this problem has not yet 
been reached, but several interesting lines of attaelr 
harc been opened up. Another  vides spread problem, 
that of blacli-staining in corned mutton and corned 
beef, continues to crop u p  apparently haphazardly. 
Opportunity has been tolren at scvcraJ ontbrealrs to 
collect inforination on the probable causes of the 
black-staining phenomenon. 

(iv) Container Invesfigations.-The Section has 
been greatly concerned by the high proportion of 
leaky cans ~vhicll is present in canned food consign- 
ments anrl by the number of cases of spoilage in 
canned foods which are directly attributed to fa~ l l ty  

can manufacture or can sealing. The laboratoiy has 
developed convenient techniques and ecluipment for 
the rapid testing of cans, ancl ~nai iy  canners and 
can-makers have been assistcd lo in~prove the 
effifiriency of their can-sealing. An attempt has been 
made to obtain fundamental data in this field, and 
ihe effect of variations in tillplate tliickness on 
closiilg machine adjnst~nents was stnclierl. I t  has 
been encouraging to note ill recent moutlir a signi- 
ficant decrease in the p ropor t io~~  of Iriiliy cans in  

a ion. samples sublnittecl for  esainin t '  
Larpe sized tinplate and blackpli~te coi~tainem 

have also been tested for suitability for gas-packing 
d r y  foodstnffs. The " Parlierising " phosphate 
coating has been applied as a surface treatment for 
blaclcplate drums for d ry  fooclstuffs. hs i s tance  
was given to tlie Dairy Research Section in  arranging 
two esperimcntiil shipments of dehydrated butter 
fat  in plain ancl lacquerecl blaclrplatc drums. 

Investigations on internal l a c q ~ ~ e r s  for food cans 
have continneil, chiefly performance tests on coni- 
n1e~eia.1 forml~lations. Essential raw materials for 
lnany lac(111ers of well e s tab l i s l~d  repntation are  
now in short supply and substitutes are being 
sought. The estt~rnal coating of cans to prevent 
rusting was stnclied, and 10 eo~nmercial external 
lacquers .were tested for  protective qnali'ties. I11 

general, petroleum-clistillate-solnbl e fiiiis:les were 
superior in  performance to alcol~ol-solizble types. 
The use of ~vool-Eat ant1 tallow as rust  preventatives 
on cans was also investigated. Wool-fat in particu1:xr 
gave very efficient protection, but there are certain 
practical difficulties a~socia~ted with its use. 

( i )  Dried Egg.-Experiments to determine the 
storage life of different samples of dried egg under 
various conditions have been coatinnled. The results 
confirmed those ob~taiileci previously, namely, that 
deterioration of flavour and disprrsibility was rapid 
a t  temperatures of 85°F. or higher, and that 
salnples of initially good quality had a longer 
storage life than poorer samples. Some samples 
which had been stored for twelve morllhs a t  approxi- 
mately 18"B1. were transferred to higher tenzpera- 
tu rc .~ ,  and i t  was fonncl that the rate of deterioration 
was approximately the same a,s that  of the fresh 
samples. The examination of samples from vom- 
mercial plants showed that the general quality of the 
ontpnt was superior to  that  of the 1941-42 season. 
SOYIIP time has been spent on the comparison of 
analytical methods used here and in  oveweas 
laboratories. 

( i i)  Dried Meat.-The storage experiments on 
dried mutton commenced during the previous year 
were cornplelecl. The chemical determinations carried 
out on the fa t  extracted from the ]neat proved to be 
of no value in determining changes during storage, 
and i t  was necessary to rely on the results of 
stanclasdized tasting tests. When air  mas excluded 
by packing the meat in  sealed containers in a n  inert 
gas or in the form of a compressed bloclr, storage for  
as long as twelve months a t  96°F. appeared to cause 
little deterioration in quality. Investigations aiming 
a t  obtaining a satisfactory contpressecl product have 
heen comlnenced. Various methods of determining 
the moisture content of dried meat harc been 
comlyred. 

(iii) Dried Vcgetab1es.-Five schools have beeri 
held in  the course of the year a t  the request of 
~ a r i o u s  dept-~rtnlents. Lectures and demonstrations 
covering the various phases of processing and 
testing were arranged, and samples were prepared 
to illnstratc the effects of both good and bad practicr. 
A set of detailed notes on the dehydration of 



vegetables was prepared with the assistance of 
officers of the Department of Commerce and of the 
U.S. Army and has been widely circulated. 

During the year small scale work in  the laboratory 
has covered the dehydration of potato, cabbage, 
carrot, turnip, parsnip, beetroot, celery, pumpkin, 
and parsley. I11 the case of potatoes the variables 
studied have been methods of peeling, type of sub- 
d i~ i s ion ,  blanching time, blanching method (water 
or steam). the use of sodium si~lphite in conjnnction 
1vit11 peeling and blanching, and temperature and 
htxmitiity conditions during drying. The effect on 
the retention oi' ascorbic acid mas studied as well 
as the general quality of the product. Similar ~vork  
was carried out oil cabbage in  addition to study of 
the retention of ascorbic acid a t  various stages dnr- 
ing drying a t  different temperatures. This latter 
stuciy was extended to swede turnip.  In the case of 
other vegetables the oiily rarinbles TTere blanching 
time and drying temperature. 

The effect of ~ a r i e t y ,  district, and soil type on the 
quality of Tasmanian potatoes for dehydration is 
heilig studied, the material being collected by officers 
of the Tasmanian Department of ilgricnlture. The 
effect of the concentration of reducing sugar on the 
quality of the dehydrated product is being followed, 
ant1 cha.ngec: in reducing sugar content of the fresh 
potato during storage are  being deternlined. ,4 
limited amonat of work is also being done with 
potato varieties from other sources. Eight varieties 
of onions were colnparcci a t  the request of the N.S.W. 
Departrnetlt of Agricultnre. These variettil studies 
will be extended shortly to  carrots and cabbages 
in c~llabora~tioli with the Commonrvealth Research 
Station, Merbein. 

Some work was clone in the older dehydration 
p la i~ t s  early in  the year in  which the chief stndy 
mas of the change in vitamin content of the 
vegetable during processing. Recently, various types 
of work have been clor~e in a new plant. 

Storage experiments have been carried out with 
varions vegetables, but i t  has not been possible yet 
to follow u p  in  detail the many variables involved. 
Dehydrated vegetables prepared under proper 
conditions appear to keep well a t  temperatures of 
70°F. o r  lower, but  further worlr needs to be done to 
iniprove the life a t  t e l n p e ~ a t u ~ e s  in the vicinity of 
100°F. The storage life is coilsiclevably prolol~ged 
by drying to low moisture contents. The use of 
socliurn sillphite i n  conjnnction with blanching has 
been found to be beneficial, particularly in  the case 
of cabbage. 

3lethod.s of analysis which have been intensively 
studied are  the determination of moistnre, carotene, 
and thiamin. 

Investigations on shell eggs have been continued 
as p;brt of the five-year programme carried out ill 
co-operation with the Egg Producers' Council. This 
programme was completed during the year and, the 
major canses of ~vaslage having been defined, further 
experirneilts on shell eggs, are not proposed a t  
present. The investigations on the bacteriology of 
egg pulp will be continued. 

Tcsts of nleaslires for  the control of n~ould 
mast:ige i n  apples mere continued from last year, 
bnt no further trials dnring the war are 
contemplated. 

(i i)  Egg  Investigations.-(a) Cleaning and 
Slorage E:.zperiments at ~Yydlzey and fife1~bown.e.- 
Tlle results reported last year were confirmed in  a 
further series of experiments i n  three States. This 
year attempts were made to discover the mechanism 
by which infection is introducecl into the  eggs, and 
to devise suitable measures to control wastage 
resulting from ~ i ~ a c h i n e  cleaning. It has now been 
established tha,t thr  cleaning machines, and not the 
soiled eggs themselves, are the important source of 
the bacteria nrhich cause the ~ ~ a s t a g e .  During 
machine cleaning these bacteria penetrate to 
sitl~ntions m-here they are protected substantially, as 
disinfectm~t dips after machine cleaning failed to 
reduce wastage significantly. Suitable disilzfectant 
solutions used during the cleanillq operations have 
resulted in  the reduction of wastage cansad by 
clea.ning machines. Ilomerer, the minimum concen- 
trations which, ~vhen  applied reynlnrly, will be 
required to  control wastage effectively, are not yet 
l u ~ o ~ v n  precisely. The keeping quality of ~ ~ n w a s h e d  
clean or soi1e:l eggs was again shown t o  be excellent. 
I t  is proposed to prepare the results of the f i~~e-year  
programme for publication. 

( b )  Egg Pulp Bacteriology (at Melbourne).- 
The major portion of these investigations has been 
connected with the development of a simple rapid 
test for  the cval~xation of cgg pulp quality. The 
reductase test, using resazurin as an  indicator, has 
given promising results and the results of so:ne 
experiments with c ~ m r n e ~ c i a l  sainples of Victorian 
egg pulp have been published. Tests have shown 
that the type of organism present in  the egg pulp 
has a consitlerable influence on the rate of reduction 
of the dyestuff, and work is now in  progress t o  
determine the part  played by varions bacterial types 
in the reduc ta~e  tests on commercial pulp samples. 
The recluctase test is applicable to samples of frozen 
pulp when materials such as gelatine are  used to 
stabilize the homogeneity of the emulsion. 

(iii) Canning Bacteriology.-The greater par t  of 
the resources of the laboratory are given over to the 
bacteriological examination of caned foods. In  all, 
some 3000 iiidividnal cans or bottles have been tested 

(iv) Special Ratio~s.--At the request of the Army during the Year. Ap~roximately  half of this 
a collsidcrable of lvorlc has heen (lone on material was s1:bmitted by the Controller of Defence 
special rations. Foodstuffs for reports 011 the bacteriological condi- 

tions of Il:e product. Routine examinations are  made 
5. MI~ROBIOLOGICAL INVESTIGATIONS. 

(i)  Gonem1.-The work of this Section has been 
devoted almost entirely to canned foorls anil to egg 
investigations. 

During the year the examination of canned foods 
has become the major activity a t  the Sydney 
laboratory, the iluinber of samples examined being 
more than twenty times that submitted in the 
previous year. The volume of this work has often 
beell a strain on the resources of the laboratories, and 
consequently the comprehensive iiiveetigation of 
some problems'has been delayed or suspendecl. It is 
expected, however, that this position will soon be 
relieved when some of the examinations are taken 
orer by other laboratories. 

after standard incubation tests for  spoilage 
organisms. These examina.tions will shortly be taken 
over by the Department of Colnlnerce and Agricul- 
ture. The remaining half of the material included 
spoiled or suspected material submitted by private 
organizations or government departnients and some 
experinlental material canlied in  the Division's 
laboratories. With these examinations the significant 
results are usually determined within a few days, 
but occasionally more extended investigations are 
required before the cause of fatllts can be eqtablished 
alitl corrective m e a s ~ ~ r e s  indicated. 

Research projects are  being prosecuted as f a r  rtr 
the above commitments will allow. A considerable 
array of sporing organisms isolated from spoiled 
canned foods await further study, and cstirnates of 



the thermal death tinles of their spores. To  expedite 
this wnrIr the full-time services of one member of 
the staff have now been directed to thermal deiath 
time studies. 

hlstrociion in  canning bacteriology has been given 
to several gronps from various governnient depart- 
ments and to bacteriologists from other organisatioas. 

During thtb year some exploratory woyli on factory 
contamination was carried ant in  canneries. An 
assessnlent of the level of spoilage existing ill some 
sioclrs of cannecl vegeiahles was made for the 
Controller of Defence Foodstuffs. 

(iv) Miscella~leous. - TTarious fungicides and 
disinfectants were tested for the control of mould 
wastage in  apples dipped in  wax emulsions. Of nine 
materials used none sho\ved results of ally promise. 
Some baetcriological estimations on dried eggs and 
meak s l~o~ved  the viable organisms to  clecrease 
steaclily at  a rate depending on the temperatnre of 
storagc. A n  outbreak of food poisoning due to cooked 
ham and involving a large number of people was 
referrecl to the laboratory. The outhrealr was due 
to  the ingestioil of a n  enterotoxin which had been 
e lab~ra~ted  by Staphylococci. 

6. FRUIT STORAGE INVESTIGATIONS. 
(i )  Skin Coutings on Apples.--For the past three 

seasons extensive experiments on the use of c;lrill 
coatings for prolonging the storage life of apples 
have been carried out in  conjunctio~l with the New 
Sonth Wales Department of Agric:iltr~re. As a 
1.esu1t of these investigt~tions, large scale trisls were 
carried out in 1912 in  the main apple-growing dis- 
tricts of >Jew South Wale,.; ~vhcre  fairly large tlnanti- 
ties of Jonathan, Delicious, Granny Smith, and 
1)emocrat apples were hand-dipped in an nlcollolic 
solutiolz of S per  rent. costor oil and 2 pcr cent. 
dewasetl shellac. Smaller quantities of these varieties 
were also treated with oil and ~-;a.x emulsions of 10 
per cell:. coi~centration. The cost of treatnzent for 
materials and labour was about fourpence per case. 

The best rrsults were obtained with the solution 
of castor oil and shellac, and lu?der favonrahle 
conditiolls the  use of this preparation increased the 
life of the vilrious varieties in common or unrefrige- 
rated storage by 50 per cent. I n  some cases lcriticel 
spotting develol~ed, and when the f rui t  n-as iiiinlatnre 
ancl atmospheric temperatures mere relatively high 
a t  the time of treatment alcoholic flavours and 
internal browning developed, but  tliese injurioi~s 
effects were not produced by treatment with 
emnlsions. Tilcrel'ore. under conditions where the 
ca.stor oil and shellac is liliely to be injurious, the 
e~nulsiol~s are preferred. IIomever, the emulsions 
were less effective than the solntion of castor oil and 
shellac in  retarding yellowing, and wax emulsions 
caused calyx in juries and suhsecluent rot i ing. Wax 
emulsions were the most effective in  controlling 
wilting and are particularly v a l ~ ~ a b l e  for Jonathans, 
whiclr lose water very rapidly in  the packing shed. 

The most strilrii~g effect of treatment was the 
marlred retardatiorl of yellowing, and treated Granny 
Smith apples remained green in colo~u. for five 
months in the paeki:ic shed. The treated fruit  was 
less wilted, firmer and crisper, and more juicy than 
untreated fruit ,  and the flavour and acid were 
retained longer by treatment. The incidence of 
.Jon:ttilan Spot, lenticel and late scald, breakdown, 
and bitter pit was greatly r e d ~ ~ c e d  by treatment. 

The effect of the sliin coatings is largely depe~lclent 
on the maturity of the  f rni t  a t  the time of picl~ing, 
as imnlature fruit  may develop nlcol~olic fl:lvoars 
whereas over-mature f ru i t  may develop skin disorclers 
and is more susceptible to mould and calyx rotting. 
During 1943 attention has been conecntratecl on the 
effect of maturity, and variot~s piclrings of the four 

varieties have bee11 made a t  Orange and treated 
with the solution of castor oil and shellac and with 
different oil and wax emulsions. I n  1942 very 
satisfactory results were obtaii~ecl in Tasmania and 
South Australia, especially with the later varieties, 
and further investigations are  being conducted in 
these Statcs and also in Victoria. 

The investigations in  the laboratory have been 
concerned TT-it11 the effect of maturity, temperature 
of storrgc, a.11~1 concentratio11 of the sBin coating on 
the storage life of apples. The storage life of the 
main varieties over a range of tenlperatllres has been 
consitlerably illcreased by slrin ccatiugs, and the 
results obtained with Jonathan apl,!es in  cool storage 
have been a t  least equal to those obtained previously 
by gels storage. The cool s t o ~ a g e  life of Granny 
Smith and Delicious apples has been prolonged ;111tl 

the develop~nent of su1)crficial scald has been con- 
trolled by tredtment with an  emnliion of peanut oil. 
A considerable amount of time has been spent in 
preparing and testing oil ;lnd n a x  emulsions. I t  is 
no~v  evident that the relative amount and nature of 
the emulsifying agent is of greater importance than 
the type of was o r  oil used. ICinnlsions prepared 
$1 ith alnmonium soaps are more satisfactory than 
those preparerl with sodium or potassinm soaps, a3 
they give lvore ~vater-resistant films and are less 
likely to injrlre the calyx of the fTuit. 

E~nnlsions of mineral or vegetable oil? can be 
eavily prepared with a~nrnonium oleate, but they give 
the fruit  an  ~riinaturally dull appearance ~vhich 
csnnot be improrerl IT incorporating other protective 
snhstances in the emnlsions. A more highly dii-  
perscd emulsion can be prepared by emulsifying 
three parts of White Oil TI and one par t  of lac wax 
wjih amn~onium oleate :1nc1 a very bright and 
attractive film can be obtained by mixing with tlic 
cr?~ulsion shellac or a m i x t n r ~  of shellac and cascill 
in a 3 per ccllt. solution of aminonia. This emulsion 
can be used for hand-dipping the f rui t  and ha5 give11 
good results in  recent trials. The proportion of 
shellac to oil can he varied to suit any i )a~ t in t ld r  
variety. 

Wax c~ilulsiolls are more effective than oil 
eninlsions in  retarding inoisture loss, bnt they reqnire 
higher concentrations and more allrnline soaps for 
their preparation, and sodium soaps l ia~?e 11cually 
been used. An e~nulsion of a mixture of parasffin 
was, beeswax, and l a c ~ ~ a x  l ~ a s  recently bee11 preparecl 
with ammonium oleatc and appears to be satisfactory 
for spples. 

Certain experinients on the effect of temperature 
on the respira.tion rate and composition of the 
internal atmor,phere of the various varieties of apples 
treated with different skin coatings have been carried 
ont in conjunction with an oficer of the Botany 
T)epartment of the University of Sydney. 

(i i)  Vegetables. - Iioss of moisture in  carrots, 
tnrnips, cucumbers, and tomatoes has been consider- 
ably recluced and the  ello owing of cucumbers Bas 
been retarded by treatment with skin coatings. Wax 
emulsions were more effective than oil emulsions or 
solntions in retarding wilting. 

(iii) Dried Prz~its.-An increasiny proportion oi' 
the Australian apple crop is now b e ~ n g  tlehyclrated; 
sulph~rring is essential to prevent browning during 
drying and subsequent storage. Direct sulphnring 
has been the con~nlonest method, but the short 
e?ij)Os:Lre of ~vhole frnit  to sulphur fumes and slow 
drying methocls h a ~ e  resnlted in  a, low residual 
content of snlphnr dioxide in the apple slices. I n  
I 9  !? the s u l ~ ~ l n ~ r i n g  of slicer by immersion in  various 
s n l ~ ~ h i t e  solutions ~ 1 ~ n s  inve5tigatec1, an(! the effect of 
the concentration of the solution, time of immersion, 
and snhsrclnent drying conditions on the sulphur 
dioxide c o ~ ~ t e n t  of the dried material was determined. 



Soliitions of sodium and potassium metabisulphite 
in  water were used, but  as these substances are not 
n~anufa~etured in  Australia the nse of sod inn^ 
bisulphite aiid sodium snlphitc as possible snbsti- 
tntes was also considered. It was found that  a 
snlp!~nr dioxide colltelit of ten grains per ponnd of 
dried fruit  could be obtained by dipping the sliceh 
for six niinittes in a 1.,5 per cent. solution of sodium 
or potassinn1 metabisulphite, sodinni bisnlphite, sr 
so(Zinn1 sulphite acitlified to a pTI value of 3 to 4. 
The retention of snlphur dioxide during drying was 
depenclent on the d r j  ing conditiolw during the initial 
stages; the more i-a.pidly the frnit  was tlried the 
higher was the amoilnt of sulphur dioxide retained. 

Tn 1943, methods for increasing the sulphur dioxide 
content of f rui t  mhicll Itas heen insnfficiently 
sulphured are being investigated. 

Storage tests \vit11 rii.ied apple are in  prc, L ,.ess 
covering the following variables : (a) sillphnr dioxide 
content, ( b )  m-ater content, (c )  temncrature of 
storage, and ((7) tinip of storage. I'reliminary 
experiments on various methocls of snlp!inri~~: cling- 
stone peaches were also carried out. 

7. FRUIT PRODUCTS INVESTIGATIONS. 
(i) Prwit J~tires.--Officers of the Section were 

largely responsible for the organization of the large 
scale prodl~ction in  several States of c a i i ~ c d  and 
bottled citrus juices for  antiscorbutic purposes in 
Service rations. The prodnction of canned apple 
juice, fortifiecl with synthetic r i ta~i i in  C, nrns also 
commenced in N.S.W. and Tasmnnia. Arrny demands 
t btis hrongl~t into being i n  a few months an inrlustry 
which the Dix7iuion has e~ldeavolrre~L 10 %linr~rlitfr for 
some years. 'I'lle majority of fruit  j t~ice processors 
in-tallrcl the type of equipment for de-aerating and 
pasteurizing juices wllicli n a s  developed e i ~ d  used 
successfl~lly by the Division. A coiisiclerable amount 
cf technical assistance has been give11 to processors 
in setting up plant. The greater proportion of the 
\ ~ i t r n s  juice pack was bottled, but lacquered cans 
m r e  sriccessfully used by several pacliers. These 
cans were lacquered internally with n Elllish ~vhich 
had proved superior to others tested in laboratory 
l)i%c'I<~ over a long period. 

Citrus juices, including orange, lemon, and grape- 
fruit  juices and hlendcd orange and grapefruit juice, 
were received froru all protlncers for exarninatioli and 
s a ~ ~ l p l e s  were retained in  storage a t  atlnospheric 
temperatures and a t  100' F. Examiiiatio:ls after 
storage shotved that vitaniill C Tyas \\-ell retained 
during 6 months a t  ordiiiary temperatures; a t  100" F. 
aj~pl~oximately 20 per cent. loss occnrred. h~ all 
j1licr.s thpre TVNS a sicnificant decline in paletability 
::Ster 6 months in  ortlinary storage. ancl after :I 
months a t  100' B. 

I n  the fortification of apple juice, i t  was found 
that vitamin C Bdded prior to pasteurization was 
rapidly destroyed by enzymic action. A techniclire 
of fortifies?-ion by aritliilg vitamin C tablets to 
inclivic'rual cans just prior to filling was devised ancl 
has been slxccessfully applied commereia!ly. The 
apple juice certification schei:le in co-operation with 
the Apple and I'car Goard has bet11 wrried on, and 
31 samples of apple juice and ciclers were examined 
daring the year. 

A preliniinary study was ma2e of the fortification 
of artificial ci:rus cordialh with vitamin C ;  the 
i-etention of the latter is very good in the syrup, and 
i>easonably good in the dilutcd beverage. 

Concentrated orange juices of various solicls 
contents have been prepared. ITighly visco~rs cont.en- 
trates with approsill?ate!y $0 per cent. solids \vill 
liezp \T ithout preservati~cs.  Reasonably fluid concen- 
trates with approxilllately 50 per cellt. solids are 
satisfactorily preserved by 4 grains per pint of 

sialpllur dioxide. There is evidcnw Illat concci~tra- 
tion of navel orange juice to approxi~nately lialf its 
volri~nc larcrely eliminates the bitt-rness usually 
associated ~vitl i  processed navel juice. .'l concentrated 
jliica of this tppc is hcing canned by one proressor 
this season. 

(i i)   yol lid Janzs. - The preparation of "solid 
jams" was iavestigatecl. These prociucts are  intel~iletl 
to be niarlteted in bulk and re-:ailed i11 \vrepped 
I~locks, thus conserving tinplate. Solid plum janls 
and s01i;I raspberry jams of adequate strength were 
prepared; less success was ohtailled ~ r i i l ~  2:iricot jarn. 
Blocks of adequate strength, wrapped in  moisture 
]wc~oTf>cI regenerated cel11;lose fillils or waved paper, 
Jiept reasonably well for three montlls unilei. conrli- 
lions typical of sonthern Anstralia, but  cleti.1-ioraterl 
rapidly i~lliler troj)ical coiidif ions. I n  t h e  conrse of 
these invesligations the extraction of apple pectin 
JT-as studied, and a n ~ ~ m b e r  of apl)le va r ie t i~s  and 
ap l~ le  by-prodncts were e ~ a m i n t t l  as fiol~r(~es of 
pectin. 

(iii) Marnzalade. - The shortage of citric acid 
pronlpted st liclics on the llse of other acids in  marma- 
lade. It was found that 1,lciic ailc? phosphoric acid 
were suitable 6ub~t i tutes  for citric acid from the 
points of view of sagar inversion, set, and palatability. 
Snlphnric acid was not satisfactory. 

8. PHYSICAL INVESTIGATIONS. 
( i )  Ge?acml. - As in previons years, : I  large 

proportion of the time of thc Physics Section has het.11 
devotetl to the maintenance and running of mecha.11- 
jcal equijment, the design and coiistruction of 
apparatus, the statiatical analysis of experilllental 
resiilts, and the design of experi~lents,  and to 
coilaboi3ation with o t l l ~ r  Rcctions 011 ~ u r i o u s  problems. 
Officers of the Section have assisted ill the contl~lct 
of tlre schools referred to elsewhere in this report. 

(ii) 81hbstitute Containers.-This ~vorlr ha: been 
carried ont in  co-operation with tbe 1)ivision of 
Tudnstrial Chenzistry and imder the auspices of tile 
Tinpiate Substitate Container Committee of the Tin- 
plate Board. This Division lras 1)ccn respo~isih!e for 
measurt.i?leilts of porosity and permeability to water 
uapour of a large nlxmber of existing types of snhlsti- 
tnte container and also of a few types protlnced in  
Aizlerica and various experimental types made by 
Australian manufacturers. Estimate,? of the maxi- 
mixm l?rrmissible permenhilities for various stora+?e 
periods alid conditions for several representative 
Coodstnffs ?lave been morlced out and used to interpret 
the permeability d a t ~  on existing containers. A 
stitdv of a ntrmber of surface coatings designed to 
render containers grease and oil proof has been 
iindertalten, and some pro i~~is ing  results have been 
ohtainecl. A summary of most of the results obtained 
in tllest. substitute container inrestigations has bee11 
incorporated in  the first nnmber of the Bnlletin 
issliecl I)y the Tinplate Substitnte Container Com- 
n14ittee. 

(iii) Water Relations of Psodstuffs+--Some meas- 
urements of the water relations of a number of food- 
s t !~Rs have been carried oixt to supply information 
required by other Sections of the lphorntory or for 
container investi~ations. Anlong the materials 
ftndied ~vere  jams, honey, malt extract, golden 
syrup, treacle, aiid snmp proprietary pi-c!dncts anti 
special rations. 

(iv) ~ V ~ ~ w k c  Curing of Pis/!.-Some further work 
has been cniried out with mullet and ilustralian 
salmon. It was found that  with mullet, tempera- 
t i ~ r e s  and vapour pressures much higher than those 
coliilno~lly used overseas could safely be used, whereas 
the upper limits for Anstralian salmon are  probably 



*les com- not very different from those for thc spec' 
nuonly sinolie-cured in Scotlancl and Canada. A 
sumina.ry of the results obtained has been poblishecl 
in the Council's Journal. 

(v)  Cawni;~g.-Further heat penetration studies 
have been carricd ont in  a niunber of paolis, includ- 
ing cabbage, tomato, silver beet, ancl some meat 
paclcs. A t  the request 01 the D e l ~ n ~ t m e n t  of Sul>ply 
and Shipping aand the cannery management, a survey 
of temperature conclitions in  the retorts a t  one can- 
nery was carried out. Some other tests of cominercid 
equipment have been carried out in  response to 
requests from the managements of the canneries 
concerned. 

(vi) Dc?iydrators fo r  Pooc1stufs.-The investiga- 
tions of physical problems associated v i t h  tlie pro- 
duction of dried foodstuffs hare  h e w  continued. A 
spray drier to  evaporate 5 lb. of water per hour was 
designed and has been confitructed by an  outside firm. 
Preliminary tests on this drier have becn carried out. 
A second snuall cabinet drier of niodified design has 
been constructed in  the laboratory and is nour 111 m e  
for vegetable dehydralion investigations. A larger 
cabinet drier is being constructecl for the laboratory 
by a Sydney firm. 

Problems associated with bin drying as a finishing 
stage for dehydrated veegtables have been consid- 
ered. Silica gel dehu~niclifiers may be very suitable 
for this purpose, arid several samples of this gel have 
been tested to cletermine their efficiency i n  dehumidi- 
fying air. 

A survev of t e m ~ e r a t u r e ,  humidity, and air flow 
in  a comkercial vegetable dehydrator was carried 
out. 3lodificatiolzs of the dehydrator were suggested 
and shonld lead to i n l p r o ~ n n r n t  in  the clnality of 
the product and increased output. 

(vii) Electrical Jloisturc iI1etcrs.-A rapid and 
reasonably acc*urate method for  cietermilling the 
water content of dehydrated foodstnffs is urgently 
needed for factory control of the proces3es. Elec- 
trical moisture meters have supplied s similar need 
in some other industries, but the moisture content of 
most of the dehydrated foods is below the range of 
the mcters commo~~ly  n:cri clse~vllere. A nl~niher of 
electrical meters primarily designed for othrr 
materials have been tested for dried veget:?blez: and 
several hase been found unsnitahle. meter clesirned 
and built by a n  Australian firm for the testing of 
dehydrated foods was calibrated for four dehydrate11 
vegetables ((.ahhaye. cal-rot. onioii, and potato) and 
the effects of variations of temperature and fineness 
of grinding were studied. The prrformance of this 
machine SPPIXS very promising and i t  hos now been 
talren over by the Departme~ut of Corninerce and 
Agrjculti~re for fnrther testing. Considerable devel- 
opn~ent  IYOT~; on a capacitance type meter was carried 
out and specificatio~ls for  a11 i i i~trnment  vere  dis- 
cilssed with aal Australian manufacturer. I t  is hoped 
that a meter constructecl to thesr specifications vi l l  
soon be available for testing. 

IX. FISII1I:RIES INVERTICBTIONS. 
1. GENERAL. 

Dur i r~g  the year 1942-43, conditions became such 
that  it mas inadvisable to continue the research 
operations of 3I.V. IVnrreen, which was accordingly 
loailed for service elsewhere after raklier more than 
four years' work for the Council. T t  ]nay he said 
that the first phase of the investigations of the 
Division of Fisheries ended with the transfer of the 
vessel. Certain preliminary conclusior~s have been 
reached, and xi11 be matic the subject of a special 
article in the Clo~xncil's Joztrnal. I t  T V ~ S  not possible 
to conduct absolutely conclusive tests of 1 lve-bait or 
purse-seine tuna fishing, bnt these will be arranged 

as soon as c~i~~cmnstances permit. TIowever, it can 
be stated that the live-bait method of fishing (for 
striped tuna especially) holds out considerable 
promise of being snrcessf~~l .  During the past year, 
tests of pelagic fishing methods have been confined 
allnost entirely to the use of specially constrncteil 
p~li ,~~'-seine n;ts on Tnsnu;i~~iun fisbei. e.q., sprat and 
maclierel. The seasonal r u n  of sprats was 11nfortu- 
nately very poor-for the first tirue in  f'onr years- 
11rlt nl;~c.l~crcl \yere plentiful and rnc1.e s~~cc~essfnlly 
seined. 

I11 view of the great importance of the edible shark 
(vitaemin-oil prod~rcing) intlnstrp, the i l ~ t ~ n q i v c  snr- 
vey of the occurrence of sharks was continued ; it 
resnlted in  the finding of payahlr amounts in southern 
Tasmanian 1~;lters. The o b j e ~ t  of this work is to 
stabilize and, if possible, t o  increase the supply ot 
shark oils. 

Progress was made dnring the year i n  the com- 
mercial production of agar-agar from seaweed, and 
new sonrces of the meed vere  discorered. This ~vor.I\ 
is of in~l?or t i l~~ce in view of the cessation of agar 
supplies fronu Japan. Cognate ~vorlr on the produc.- 
tjon of other seaweed protlnets, especially nscfnl ill 

war-time, was commenced. 
Clenerally spealtiag, the more iunclamental biologi- 

cal a.ild hydrological stndies were reduced to a lerel 
sufficjent merely to fiustain the necessary continuity. 
Thcse studies xini a t  estzihlislijng a hasis for nnder- 
stancling and pretlicting flnci~lntions ju fish stocaks, 
for co~~serving the latter in  a rational manner. and 
for e~tirnating the estent of possible lirm fisheries. 

During the year, the nirision ca.rrjed ant n eoln- 
prehensive snrvey of the fishing industry fo r  t l ~ r  
manpower authorities, the beiny to S L I ~ ~ C \ ~  

means mherel~y the n~as imnm output coultl be 
obtained with the personnel and gear available. Onc 
officer was seconclecl to the allied forces to ininlgurate 
fislling activities in front-line areas i n  the tropics. 
Informalion was also contribnted on thp possibi!itu 
of establjshing a nt~tional whaling industry, and 
operations will begin i n  the coming year. This 
industry is of importance i n  view of the need for  
tanning oils during war-time. 

2. TECIINOLOGICAL INDUSTRY. 
( i )  Agar-c~gnr. - The technical work connected 

with the commercial production of agar was, during 
the past year, carried on in  conjunction with various 
firills interested in production. A scheme for small- 
scale commercial prodnction was morlced ou t  ant1 mill 
probably be pu t  into operation in  Western Australia, 
to niret present l o c ~ l  needs. Large-scale production 
has begun in Sydney, and the firm concerned aims 
a t  prodncine, in  the near future, a t  the rate of 100 
tons of agar :I year. The agar so fa r  prodncecl com- 
mercially has bren of good quality, thmirh it has a 
higher viscosity and setting point than the Japanese 
agar. Stuclies made a t  Syc'liiey University show that, 
with 1imit:rtions inlposcd by these l)ro~:erties, t l ~ c  
Anstralian material is snitable for most bacterio- 
logical purposes. These tests were nlade on crucle 
conlnlercial agar, allti not 011 the spevially prepared 
bacteriological pro(1~1ct. 

The 1)ivision is a t  present engaged on a a  inte~lsive 
s u r r e y  of seaweeds suitable for  aga:. mamlfacture, 
ant1 in a detailed snrvey of Imon-n Craci ln?.in hecls a t  
Eot:lny Eay  arid a t  39iddle IIasbour, Por t  .Jackson. 
Rwsonal variations in  quality of agar are also bzing 
stndicd, but the jn~restiqatio:~ is in its early stages. 
A t  the present time there appear to  be about 300 
acres yielding Grncilqria in hIidclle Harbour. 
IIyrinuea, too, is a IT-idespreatl genus whic:h yields an  
agar with apparently a lower viscosity. This work 
is possible as the result of a grant made t o  the 
Tljvision by the Department of W a r .  Organization of 
Tnclnstry. 
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(ii) Edible &'hark Pack.-For economic reasons i t  suspended. Some indications of the character of 
is necessary to utilliee the flesh of sharks primnrily the 1942-43 season were, however, obtained from 
captllred for  their liver oil which ir, rich in vitainin observer-correspondents along the coast. A restricted 
A. There is a tendency for this flesh to derelop ;in anloilnt of tuna-trolling was carried on in  southern 
ammonia taint if kept even a short time. Fnrther N.S.W.. and the result of such fishing attempts indi- 
xi~orl< !tar been done in connexion with thiq problem, cated that the season was a very poor one, probably 
and sollie s~~ccessful  experiments weye nlacle ill the poorest since the Division began its investiga- 
canning edible shark. The fish was canned while tions in  1938. Reports frorn Tasmania referred to a 
suitably fresh, ilsing vario~xs protective clips and also similar lack of southern bluefin. As in  the previous 
plain hriue; all sainples have opened n p  ~ i ~ e l l  after year, co-operation with a group of South Australian 
storage of u p  to 2 months. The flavour of canned anglers enabled the tuna stoclis to  be sampled in 
shark is quite agreeable, and the appearance of the certain areas in that State. This showed, among 
pasl;s is good. This is the third occasion on lvhich other results, that  southern blnefin were notably 
successful packs have been made, but  on another scarce there as  well. 
occasion a tomato sauce pack gave a strong ammonia As a contrast, comparatively large catches - 
taint. Thus it appears that  shnrli call be snccessfullg having regard to the experiinental natnre of the 
canned, but the conditions reqrxired for  success are fishery-were niaile of the sub-tropical northern tuna 
not yet completely clear. (Iiishinoellu tonggol) on the south coast of N.S.W. 

Bacteriological tests suggest that Micrococcus spp. These tluiia were caag21t by beach hauling-nets iizci- 
predominale in shark flesh a t  all stages of clecomposi- dentally to other fishing operatioils, and the results 
tioil, and there does not sceln to be a bacterial s11c- obtained suggest that  a tuna fishery could be carried 
cess io~~ as Tvas recorcled fronl teleost fish. IIally of 011 by this inexpensive method. The beach purse- 
these micro-organisuzs produce ammonia from sha.rli seine coiistructecl for salmon fishing might ~ i t h  
flesh. I t  is not yet clear to what extent spoilaqe of advantage be nsecl for the northern tuna also. Ail 
~h;lrl i  flesh is due to bacterial actirity, on the one the tuila caught this season haye been canned, and 
hand, to, the action of flesh enzyme 011 the other. through the co-operation of the canneries full 
The possibility of two sonrces of anlinonia productioll biological data mere obtainecl. drraligements are 
from the 1.11-ea in  the flesh makes the proble~ll a, eonl- being made for slreleton surveys of the N.S.W. area 
plex one, and i t  is receiving further study. during the fortllcoming season, to sample the tuna 

(iii) Rodiqrn~ , l lginnt~, Pota.clr, nqzd lodi?ze.-The populations i11 a similar manner to that adopted iu { 

advice of this Division has been asked regarding Snuth Anstralia. 
these pro~lncts, and a pilot plant is worlcing in Sydney Before he retired frorn the staff, on the withdrawal 
tvitll a vie~v to their large-scale production. Sources from service of the TVarrcen, Captain A Flett  pre- 
of supply of suitable seaweecls are being examilled, pared full reports of the ressel's fishing experilnents 
and the prospects in tliis respect appcar favourable, 0x1 tuna and other fishes. These will be published ii: 

(iv) Fish Oils.-Throughout the past year, livers dne course. 
from no fewer than 20 species of shark ao~llld ray were Ben-bird Ir'lac1uatio~zs.-During October, Novem- 
exaillined for  oil ilnd vitamin content ill an  e f fo~t  to ber, and December, 193-2, exceptionally heavy mor- 
find livers rich in  ri tamin ,2 and possibly vitainin D tality of short-tailed mutton-birtls (Plcfinzcs tellzii- 
to augment the w~pplies of snapper sharlr livers rostris) occurred along the east Australian coast, 
being 11sed in Victoria. Most of the lirers examined from a t  least as fa r  south as Twofold Bay to Fraser 
were ol~tninecl from the N.S.W. coast. Sonic species Island, Queensland. This phenon~enon, which is a.11 
of whaler shark were found to possess livers rich in anniial one, but one varying greatly in  intensity 
vitamin A, but insufficiency of snpplies of these livers from year .to year, appears to correlate with the 
prerented commerciatl i~tilization. The snal>pcr relative abundance of souther11 bli~efin tuna. The 
shark on the N.S.W. coast was found to contain a possibilities of using dead mutton bird statistics as 
liver as rich in  vitamin A as the same species from a n  index of cha-nging conditions in  the Tasman Sea, 
the Victorian coast, but attempts to organize large- incli~ding plankton ancl hydrology, are being investi- 
scale fishing experiments for  this spccies off Eden gated. 
failed owing to the shortage of suitable fishing craft. ( i i)  Shark I?zuestigatioqts.-The survey of shark- 
As soon as co~iilitions permit, these exl?eriments I\-ill distribntioii in south-eastern Australian Itraters T5rnq 
be carried out. continued. Data on the breeding habits and food of 

The plant designed under the direction of the sliarlts were collected incidentally. Although the 
Division contiinled to -utilize the Syrlaey Bsh market scl~ool shark has been fount1 to he most, suitable for 
offal, recovering 2 gals. oil per drnm of offal. The vitamin-oil prodnction, several species are  valuable 
offal residne is being dried for fertilizer. This project for food. Several experimental long-lining cruises 
is savhig the Sydney Council considerable expense were inade i n  the Aralla from IIobart, and tlle exist- 
(4s. per drnm for removal) as well as solvirla the ence of a payable shark fkhery was demonstratecl. 
problem of tlisposal of a difficnlt waste nia#terial. Sharks and rays were tagged for the first time in 

Australia; so far ,  only one tag has been recovered. 
3. FISRING INDUSTRIES. Through the courtesy of the Department of Worlrs 

( i )  Tuna, I?zl)estigations.-The withdrawal of the and Local Governiiieilt, Sydney, access was given to 
investipdtion veshel, TVarreen, from service n-ith the the large anlount of informatio~l on shark ineshinq 
Division during the year brolce the continuity of filed there. This yielded valuable statistics on the 
tuna observations on the sonth-east coast. The pre- seasonal occurrence of sl~arlrs off the inetropolitan 
vious periodical recoiu~aissances had ellabled a record beaches. Several trips from Sydney were made on 
l o  be niaiutaincd of tlic v;~riatiol~ in abundance of shark-meshing wssels. Black-tip sharlis, previously 
the vdrious species over a iluolber of years. I n  the believed to be tropical strttgglers, were foulld to be 
case of soulbcrn bluefin (Tlz~ca~lus maccoyii), the w e  young whiilers, a local species. 
of the standard catching gear (by trolling whilst the Since Septcinbei*, 1942, regular ~ l ~ e e l d ~  samples of 
vessel was under way) enabled the conlpilation of trawled sharks have bee11 studied alld livers set aside 
index nurr~bers for the successive seasons. Throug.5 for oil-a.11alysis. By arrallgenlent with the Australian 
these index numbers tuna fluctuations could be com- Alusenm, a volunteer assistant, Al[iss E. I'ope, has 
pared wit11 the resultis of plc~nlrton and hydrographi- re~lclereci valuable aid i n  this ~ t ~ o r k .  
cal investigations, as me11 as wit11 observations on Field observations on sharks, tunas, atherilles, and 
other maalmine phenomena. This work has been entirely other fishes, aild on fishing methods, were in 
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South Queensland. The sharks were all tropicaL 
forms, n~ostly belonging to lie\\- or little-lrno\vn 
species. Tl~ese have since been classified, descrip- 
tions aiid figures having bee11 prepared for pl~hlica- 
tion. Such species are not in general of thc type 
yielding liver oils of high vitainin value, aail their 
use commercially wonld be incidental to fishing 
activities carried out on other species. 

(iii) Glz~peoid $'is71 Investigations.--1nvestigatio1i 
on clupeoids (i.e., herring- and sardine-type fishes) 
carriecl o11t cluriilg the past year have relatetl almost 
entirely to Tasmanian waters. 

( a )  Sprat  (Clztpea bassensis) .-As briefly indi- 
cated in  the last annual report. a programme ol' 
investigations x7as begun early ill 1942 to follow u p  
aiid if possible substantiate the tentative conclusion, 
ilra\\n previously from the experie~ice of the 
Il'arreen, that sprats and " maclierel " ( i .~ . ,  horse- 
n~ackerel, Trachurz~s novne-xclantliue) in  south- 
eastern Tasilianiail waters coilld be captured \\it11 
soii~e form of small purse-scine net, worked frorn 
sinall boats, during the shoali~lg season between late 
suinruer and early winter. This work has now, after 
considerable initial difficulties, achievecl a significant 
measure of success. A purse-seine net has actually 
been snccessfnlly operated for i11c first time in Aus- 
tr;iliaii waters, witli the ca1)tru.e of four tolls of 
~tlaclrerel by a crew of three ill waters near IIobart. 
This performance lias since bee11 re1)eated in  sub- 
st;riice bv the same crew. 

This programnie of work ~ v a s  initially nndertaken 
in conjunctio~i wit11 tlir Tasmail ia~~ I"is1ici.ies Divi- 
sion, w2licI1 arr t~nged to supply vessel and personnel, 
~ v i ~ i l e  this Division provided the nets aiid the service 
of a member of the research staff. 1Jnfortmiately, 
the o~ i ly  vessel available a t  the time, the converled 
motor-yacht Avcadiur, was of a quite unsnitable 
ty l~e ,  and 011 this account, as reported previously, no 
succ~ss with the method was attained dnring the 
1942 season. &Inch useful experience was gained, 
ho~i~ever,  concerning the adaptation of small craft to 
this type of fishinx: in particular i t  was fouiitl that 
n:uch of the eupcnsisre heavy gear l~reviol~sly tl~onglit 
r.ssc.ntial for handliiig a pnrse-seine (turntable, boom, 
kc.)  was not absolutely necessary for nets of the 
diinensions, i.e., aboat 120 fathoii~s loilg, used in  
these tests. 

The Tasmaalian Go~ernnlent  had agreed, a t  the 
time the ~vorlc began, to construct a special 65-ft. 
fishing vessel to operate both purse-seine and Danish- 
seine nets i11 local waters bnt, as this vessel is still 
~riltler construction, no prog~~css  could hare been 
~ n a d e  during the 1943 fishing season had not private 
enterprise intervened. Representatives of two inde- 
pelltlenl concerns, a t  their own requests, were lent 
nets. These interests set aside two vessels for the 
worlc, the Mary (56-ft. ketch type) and the Jester 
(59-ft. Dailisii-seine type) ,  neither of TI hich was the 
most suitable craft  for  the purpose, although it was 
possible, on the basis of experience with the Arcadiar, 
to rig them out fairly satisfactorily. Thr Division's 
officer also collaborated wit11 the enterprise by demon- 
strating the method of fishing to the crews and by 
accompanying them on numcl.ous cruises in search 
of fish during the 1943 season. 

IJnfort~lnately tlie 19-13 season turned out to be 
one of extreme scarcity of aprats, w h ~ c h  are recog- 
r~ized to be compar.;ltively easy to capture, olving to 
their relative quietness tvhen schooling ; the inat.Bere1 
is wilder aiid hardrr to eitcircle, especially witli such 
short nets. These vessels cotlcciltrated a t  th r  outset 
oil the areas in which, in pre\ious years, sprats had 
been nv~ncrous a t  this time, but for  the reasons just 
giren this resulted in  considerable lass of time and 
lnoney; the Jester dropl)ed out of the vel~ture  after 
a ~vliile, but the Nary  transferred her attentions to 

nlaclierel and persistecl, with very satisfactory 
results. These successes are naturally gratifying to 
the Division in  view of the long series of failures i t  
has ellcountered ill aitempting successfnlly to adapt 
the l>nrse-,seinilig techni:l~ic lo Austra!iau conditions. 
I t  appears likely that private enterprise will proceed 
further with the venture next year, and the Tas- 
mailia11 Gsoverninen t (whose vessel s11 ould then be 
ready) will certainly do so; i t  sl~ould thus yet be 
possible for this I I ~ \ V  technique to make a significant 
contribution to ~va~.-tinle food prodnctiou. The 
Ilivision will of course continue to assist all t l~ese 
operations. 

I t  is not suggested that purse-seining or allietl 
methods of fishing will ever a+chieve, even in Tas- 
mania, the degree of inlportaiice they hare  attained 
elsc\rl~cre, but it seems cer ta i i~  that a few \-essels 
could operate profitably in  t h e  season, and between 
thein nlake a moderate contribution to Australian 
procluctioil of canliing ( a i d  curing) fish. I t  is c1ea.r. 
of course, that years of scarcity \fill occur, as they 
do in practically all fisheries, but it is possible that 
biological study ma2y enable such years to be fore- 
told. J'reliminary obserra.tioizs suggest that the. 
oresent scarcity of sprats  ill not persist next season, 
and if this be so i t  is i.easnnable t o  expect that p7irse- 
seining will then do fairly well in  these waters. 

( b )  Anclzovy (Enqraulis ausf~nl is)  . - Further  
observations on the anchovy in Tasmania tend to 
s t reng t l~e~i  tlie opil~ioil expressed ill the 1)revious 
report, and it is ulllilrely that tliese waters co111d con- 
sistently contribute any very sigiiificallt quantity of 
stlell fish for  usc as live-bait in  tona fisiiil~g ; i t  seeills 
clear that certain mainland waters, P o ~ t  Phillip Bay 
in particular, ~vould be m11ch rilore suitable as centres 
for c.;rtcliing and penning allchovies for bait. 

( iv) Mullet Investigations.-D11ri11g the year the 
Division continued its general observational work on 
the biology of this species. Tagging work, \~Iiicli has 
1)cen cou t i~~ued ,  has he11 extrcmel y c,llccessf ul and 
Ilas solved a ni~niber of problems that existed as to 
the behaviour of this fish. A proof that the mullet 
can travel large distances in  a sliort time- for 
instance, 600 miles in 42 days-and a general con- 
firillation of the theory establishecl as to the growtll 
rate of this fish, have been the major results. A 
further 87 tags have been retnrlzed since the com- 
pletion of the first bulletin on the nillllet. The 
rnar!;et measnrii~g carried on in  the Brisbane Markets 
on a co-operative basis with the Queriisland Depart- 
nleiit of I l ; l r h o ~ ~ r s  and Marine has providecl inaterial 
for a fairly extensive analysis of the mullet stocks of 
Qaeensland wa.ters. A report of this work is being 
prepared. AII exalnination of the ~*el ;~t ionsl~iy 
between nieteordogic.al elements and tile catch of this 
fish has, as yet, yielded 110 nsefnl correlations. 

(v )  Oyster Investigations.-(a) Spat  Pall.-The 
0bserv;ttions on fibro-cement sheets. ehtal)lished 
i l ~ ~ r i i ~ g  1941, and the coilzmercial experiments with 
sticlru aad other materials, have been continued. I n  
addition, i l ~ e  colleciion of plaiikton samples in  an 
investigation of the distributioil of larval oysters has 
been continued. 

( F )  Pz~,zdame?ztul Xtudies.-(1) A n  experiment 
was carried out to determine tlie precise effects of an 
adverse ellvironn~eiit oil the gro~vth of oysters. This 
experiment, wherein individual oysters are rneasnrect 
a i~ t l  weighed a t  ~ e g u l a ~ r  intervals, has given informa- 
tion on tllc period of growth and relative growth of 
oysters in normal enriro~iinent, as con~parecl with the 
failure to grow in abiiornlal environment, and has 
yielded useful inforinatioii on the relationship of 
cert ail1 biologicaal indices, cl~iefly apecific gravity, of 
whole oysters to growth and ge~leral hea3th. 



(2 )  Cytological and histological routine on samples 
3f oysters tal;en regulai-1y f~o111 standard ~ toc l i  has 
been continued. 

( 3 )  Planktological and hydrographical investiga- 
tions of oyster-gro~ving ~ m t e r s  have been exteilded 
2nd are reported in  the section on hydrographical 
iavestigatioizs. 

(c)  Wi~t te r  Mortality.-Material was set out i n  
the ~ ~ i l i t e r  of 1942 and was observed for the relation- 
shil) of rnortalitp to e ~ v i ~ o n m e n t a l  i'aclors. 

(cl) Co-operatio?&.-N.S.W. State Fisheries De- 
partment prorided funds dnring the year by which 
the Division mas ellabled to maintain baaic studies 
in  oyster investigatioils: a t  tlie field experimental 
station a t  Shell Point. Contacts have been made 
with Oyster P'ariners' Association of N.S.W. with a 
view to collaboratiiig ill observations on the growth 
and morta.lity of oj-sters in the course of commercial 
operations. 

(vi) OtFier Invc stigrctio~zs.- (a) Minor On-Xliore 
Species.-The collection of data incidentally in the 
course of field \york lias been col~tiiiued. This 
includes black bream and other on-shore species. 

( b )  A?zupper.-'J'he biological str~dies of this fish 
have been contintled by a ~ ~ ~ o r l r e r  of Sydney Univer- 
sity i11 collaboration with the Division and in  
co-operation with the N.S.W. S t ~ ~ t e  Fisheries Depart- 
ment. I11 addition, a student froin the Uriivcrsity of 
TlTestern Australia, holding the I T o ~ ~ l e t t  Scl~olarship, 
ha5  i,~ndertalren an  iiivestigatior~:~l stltcly of this 
species and is obtaining useful ~izaterial oil its gro~vtli 
rate, feeding habits, &c. 

(c) Black Hish.-The intensive iiivestigation of 
this species, of which material has been collected in 
the past years, has been unclcrtakell by an  additional 
biologist on the staff. PYelitninary resnlts on the 
growth rate, gonad develop~neilt, &c., have been 
obtained. 

( d )  1Yh~ting.-The investigatioil of material eol- 
. lected previously on this species has bee11 ~xndertalren 

by a second student of' the Sydney University. IIis 
inves1iga.tions have been continuecl a t  the Division's 
laboratory and i n  the field, and co-operation bas heeu 
receivecl from the N.S.'CJT. State E'isheries Dcpart- 
nleut. The rvor:i has had refcrellce to 'tauononly of 
the group, growth rate, feedil~g habits, ponderal 
index, &c. 

(e) ~Yetting Ecperinzents. - The netting experi- 
~lielits undertaken in  collaboration with the N.S.W. 
State Fisheries Department during 1941-42 hadve 
been co~ltinued as opportuiiity afYordecl. A t  the 
present stage there is evidence to indicate that in  
Anstralian in-shore ~vaters  the size characteristics of 
the catch are principally a frliiction oP the popula- 
tion being fished and have very small rela4tioaship to 
the t j  pe of net employed. 

4. PLANKTON INVESTIGATIONS. 
Since it is of great importance to nlajntain a t  least 

a iiliniinulll degree of coutil11:it-y iu the siutly of the 
a ~ l n a a l  cycle of variations in sea conditions, and tlie 
resnltant effects on the planlrton (including the eggs, 
larvae, and fooil of fishes). i l~ese jllrebtipalioi~s mere 
continuccl on tis ailequate a basis as possible. 

( i )  Ntlrine 1'lnnl;torl.-The examination of marine 
planlrton from tlie Tlrc~vrcc~z tow-nettings (1938/1912) 
arid of tliat from the stomachs of pelagic fish taken 
over the same period, continued. With the with- 
drawal of the TVurreen ill 1943, regularly l'ortnightly 
tow-nettings mere made a t  the standard shallow 
station off Cronulla in order to preserve a minimum 
contirlnity. 

(ii) Esfzcarine Phnkton.  - Hauls were made to 
test (a)  the i~orinal population, ( b )  the conlponents 
brought in by the tide, and (c)  the components 
movirig out on the tide. The results, to date, suggest 

that eastern Australian waters are dominated by 
sub-tropical species, although there have been periods 
urhen species froin soniewhat cooler waters lnoved 
no~thwa~rds.  The northward extension of the range 
of the southern bluefin hula has been coincident with 
this n~ovement. When compared with the results 
obtained in  cold waters in the Antarctic and in the 
Northern IIemispllere, tlie zooplankton of the eastern 
Australian waters appears to  have a much more even 
breeding rhythm and a greatly redncecl swarming 
iiitensily. A inarlccd speeding u p  of tlie growth rate 
to maturity is apparent from south to north, while 
there appears to be a decrease in  the oil content of 
crustacea in  the same direction. However, in  Tas- 
manian waters, there is e tendency toward more 
sli;irply defined breeding peaks in  the crnstacea, and 
also to a n  increase i n  the s~varrni i~g intensity. It ii 
noteworthy that  in the zooplarrBtoi1 no one species is 
found to be dominant in  the sense that Culanus 
fi~znznt.l~icus and M e g a ~ ~ y c f  i p l ~ m e s  norvcgiccn are  
dorilinant in  norrthern European waters. 

5, I~YDROLOGICAL INVESTIGATIONS. 

( i )  Oceanic.-A coi~tiriuous three-day sampling of 
oceallographical conditions a t  the on-shore Cronulla 
Station was carried o ~ ~ t  i11 July,  1942. The resalts 
from this survey were sufficient to cleilio~islrate the 
rapidity with which o~eanographica~l coiidjtjons call 
challge ill the on-shore \vaters a t  this location. I t  
seenls probable that these changes are eo~luected with 
the off-sllore loore~ilcnts of She large-scale eddies tliat 
cxist iu tlie ~ r a l c r s  of the S.E. Australian coast. As 
tlie ocea~nographical results obtai~led by A1.V. Warreen 
ai, the Cronulla on-shore station were i1lsuf3cient in 
any one year to cle~ive a basic iiorinal seasonal cycle, 
it was decided to 1~1ork this station a t  fortnightly 
intervals. ns i~lg locally-hired boats. This programme 
hi:& I)reil in ol)eratioii si i~ce December. 1942, and some 
very useful data, not only for  the building u p  of the 
seasonal cycle of conditions but also for the analysis 
of past t l a i : ~  a ~ l d  of the general causes behind short- 
period v:~riation in  011-stlore waters, have been 
obtained. Thns it seems clear that the rapid varia- 
tions Illat occur off Croilolla are nlainly due to the 
i~zteractioii of three different water masses, which 
cdonipletely obliterate each other, but by penetration 
a t  differelit levels, caontribute in  varying proportion 
to the oceanograpliical conditions thcrem. This 
possibly provides an  explanation for the very diverse 
pla.r~lrton co~nnlunity that is g e n e r : ~ l l ~  fotmd a t  this 
station. 

(i i)  Estfictrz~ie. - Estnarine problems, co~icerned 
chiefly witir the distribution and physiology of 
oysters, but  also with the ciillectiorl of fu~ldamental 
data on estuarine hydrology ~vhich may be of assist- 
ance in eincida.tilig problems connected with tlie 
breedjng a i d  inig~aation of on-shore fish, have beell 
stnclied. An extensive programme of research to 
provide the necessary data was cirawn u p  a4iid pu t  
into operation in  June, 1942. 

I n  Port  TIaclrillg the routine survey was supple- 
mented a t  rnolithly intervals by a continuous 24-hour 
meteorological and hycirologicnl saznplii~g a t  the 
laboratory jetty. I11 Georges River the routine 
surIrcjr 11-as extended u p  the river to lllilperra, and a 
regular monthly survey of Botally Bay was com- 
menced. Tlle regular 24-hour observatiolls a t  811ell 
l't. were continued. A nlontllly survey of P t .  
Stephens, together with silnuliaileous %-hour obser- 
vakious a t  Karuah and Tea Gardens, was initiated. 

Certain itnportant coiiclusions are  now possible. 
I n  the first place, talring Cieorges River as a typical 
estuary, it is possible to malce a physico-chemical 
snbdirision of this estuary into distinct zones in  
ternis of clilorinity and chlorillity grt:djants, \~-!~ich 



persist in spite of abnormal pressure from the s e a  
ward or freshwater side of the estuary. The physico- 
cheillical properties of the zones seem capable of 
exact definition. The distribution of oysters seems 
to he associated with one of these zones. 

Again certain puzzling features about the distribu- 
tion of phospliates in  estnarille wa<tel.s have been 
largely cleared u p  by the discovery that, contrary to 
former opjnion, flood waters are not deficient in  phos- 
phates (although high in  nitrates) but contain large 
ainollrlts of phosphates adsorbed on the colloidal mild 
snspcnded therein. This colloidal mud is agglutin- 
ated into a non-colloidal settling form as sooil as the 
chlorinity rises above a low va,lne, and is then rapidly 
dcpositeci on the floor of the estuary. The phosphates 
rcriiain adsorbed on the mud particles, lint :Ire readily 
liberated if the acidity of the mud is altered. If the 
oyster is able to make the change in  the course of its 
digestive processes, an  explanation call be offered of 
the general fact that  the productive habitat of the 
oyster is a l ~ ~ ~ a p s  associated with these heavy blaclc 
bottom muds. Thus the assinlilation of particales of 
this mud -\l-ould a t  a certain stage in  the digestive 
c) cle of the oyster yield relatively high coilceiltration 
of available phosphates for immediate use. 

The ili~plication of this discovery in  teriiis of the 
previously stated zonation seems clear and will be the 
subject of further experimentation. The routine 
collection of daily n~eteorological, hydrological, and 
continizons tide records lias been continued in Pt. 
IIaclcia(: and a t  Shell I't., Qeorges River. Tlie water 
temperature records from Shell P t .  and P t .  IIacBing 
are being subjected to harl~lonic analysis in a n  
endeavour to discover whether hidden periodicities 
exist which could be directly linked with tidal and 
meteorological data. 

(i) General.-A preliminary study has been made 
on the question of the significance of the coefficient 
of variation. C e ~ t a i n  characteristics of this coefficient 
in rclatiol~ to biological material haye been made 
clear in this ~vorlr. A study has also been made of 
the question of compensatory growth in fish, and i t  
has been possibie to indicate the ~ i a t u r e  of the 
phenomenon. 

(i i)  Reltriionship Between Biver Plow and Catch 
of On-Shore Species.-Data have been cbtained from 
hydrological branches of UTater Conservation Com- 
missions in Queensland, N.S.W., and Victoria, and 
statistical arialyses of these records by means of 
B1isher's polynonlinals and the correlation of the 
ternis o f  these polynominals wit11 the catch of various 
species of fish in  in-shore waters have been beg~ul.  
The earliest result reveals a n  inverse relationship 
between river fl0.c~ and the catch of salmon in  Vic- 
torian w a t e ~ s .  

(iii) Dcrtzersal Pishcries.-The log books of the 
trawlers operating in  the State Tra~r l ing  Enterprise 
have been made available on loan by the N.S.W. 
State Fislleries Department. In addition, log books 
have been made ;rvailable by t ~ v o  of the private 
trawling companies operating prior to this war. 
These records have been transferred to P ' o ~ ~ e r s  Cards 
referring to individual catches, and analysis of these 
records has been made in  the Powers Machine. Some 
valuable data on the yield per ixnit effort in  the trawl 
fislleries on the coast of Australia, have been extracted 
hy this method. The variables ~ m d e r  conside~.;ltioii 
include month or grouncl, time shot, fishing vessel, 
duration of shot, and quantity of fish taken in the 
haul. Although some analysis of the State Enter- 
prise records has been made and published, the 
present investigation is making a more detailed 
inquiry and has the advantage of the more recent 

private enterprise records. The conlparison of yield 
between the early years of this fishery and of the 
latest years is very striking. 

7. WESTERN AUSTRALIAN BRANCII. 
l J n d ~ r  ordinary conditions a Western Australiail 

bra.ilc11 of the Division would have been set up some 
time ago. A separate investigation ve~3e1, designed 
primarily for Danish seining experiments, had been 
projected, anci laboratory facilities planned, a t  Fre-  
n~antle.  These proposals, after various modification.,, 
lapsed owing to  the war. However, a survey of the 
fisheries anci marine conditions on the west coast, 
such as has been conducted in  eastern Australia by 
the Division, is an  obvious necessity, ( u )  on account 
of the T-ery small industry a t  present existing, ( b )  
since the area is  a large one and has an  extensive 
shelf in the north-west, and (c) since practically no 
real fishery investigations llave been carried out 
hitherto, As a result of generous offers of co-o~ers-  
tion by the Fisheries and Game Department of 
Western I\~~straliaa,  it lias been decided to institute a 
branc11 of the Divisioll in  that State forthwith, and a 
senior nlenlber of the biological staff has been trans- 
ferred from the laboratory a t  Cronulla to  take charge 
a t  Perth,  where he coiilrnerlced duties a t  the beginning 
of May. 

8. AERIAL OBSERVATIONS. 
During the yeass 19:16-39, extensive aerial obser- 

vations of pelagic or surface-swin~ming fish-those 
that frequent more o r  less habitually the upper 
layers of ~37ater--were undertaken by the Council's 
Fisheries Officer. Mr. S. Fowler, over the east and 
south coasts of Australia as f a r  west as the head of 
the Great ilustra.lian Bight. lllle R.A.A.F. very 
liindly co-operated in  this work and made aircraft 
ancl flying personnel available. These flights dis- 
closed the presence of considerable quantities of 
pelagic fish, such as tuna, Australian salmon, and . 
pilchards, in certain of oar  waters a t  certain seasons. 
Plans for an  extension of the survey to Western 
Australia to s tar t  early in  September, 1939, had 
i ~ a t ~ w a l l y  to be abandoi~ed on the outbrealc of hostili- 
ties bec:suse all available aircraft were, recyuired for 
urgent Defence purposes. 

Recently, i t  lias been found possible to make 
operational flights in  certain arcas of Australia. 
These flights, as their name implies, are not made 
specifically for  the purpose of finding fish and, there- 
fore, they are  not so efficient as those ill p1.e-war days 
when the aircraft provided were used solely for 
fishery observatiolls. IIowever, the privilege of 
accompanyii~g operational flights has led to some 
very valuable observations being made. Apart  from 
a serics of flight., between 5th and 20th March, 1913, 
over soixi11er.n N.S.W., Victoria, Tas~nania, a ~ ~ d  South 
Australia as fa r  west as the head of the Great Aus- 
tralian Bight, the war-time aerial observatiolls of fish 
hare  been confined to Western Australia. Nearly 
the whole of the waters of this State were covered by 
the flights on several occasions. 

The flights in  Western Australia disclosed con- 
siderable occurrences of various species of tuna  and 
of inackerel (Scon~Der austrnlasic?~s) and of another 
species of fish not previously ohserved in  Auetrdian 
waters from the air, the icientity of which has not 
yet been definitely establishecl. F o r  security reasons, 
i t  is not considered desirdhle to publish a t  this stage 
the exact localities in  11-hicli the above occlurrellces 
were noted. IIowever, i t  is possible to say that  they 
were  lith hill economic range of capture and treat- 
ment. The excellence of tuna for canning has, of 
course, been already established, ancl tests of the 
mackerel show that it, too, malies a n  excellent canned 
and smoked product. 



Observations in Western Australia covered most 
of the montlls of Deceinher, 1942, to Febmazy, 1943, 
aiid April to June, 1943, and will be resumecl at an 
early date so as to embrace the full seasonal cycle of 
the year. The results so far  are very promising. 
Wherever possible the Department of  Fisheries of 
Western l\ustralia is arrailging for a boat iiivestigrt- 
tion of the occuryences discovered. One of the occur- 
renc2es of mackerel was very large indeed, shoals 
being observed almost continuously for at least 50 
mil&s. 1P1otogral:hic records have been obtained of 
this and the other occurreilces referred to. 

I t  is interesting to note that Japan is reported to 
be employing the aerial method of locating shoals of 
pelagic on an extensive scale. The system has 
also been introduced wccessfnlly in the United 
States of Anzerica. I t  is especially valuable to Aus- 
tralia where great areas of coastal waters have not 
previously been explored in a fisheries sense. 

The Council ~varmly appreciates the co-operation 
of the R.A.A.F. i11 this work. 

9. &IISCELLANEOUS. 
(i) Ma?zpower.--At the request of the Director- 

General of AIanpomer, the Divisioi~ prepared a report 
on the productive capacity- of the Anstralian fishery, 
on the niirlimal demands which it must meet in the 
present crisis, and on the may in which dcmands can 
be met with the Ieaht expei~diture of manpower, fuel, 
eqnipmerit, transport, iind distribution facilities. 
TTpoii receipt of this report the Director-General 
requested the Division to prepare a register of fisher- 
luen of tlre Co~ir~non~-ealtll upon the basis of a qnes- 
tioiliiaire issued by his Department. This register 
has been prepared and the Division has submitted 
advice to the Director-General on the yueslion of 
nlailpower in the industry. Further extension of 
this relationship to the fishing industry has occurred. 

(ii) ( J e n e ~ u l  SIGYVCY of t71e Co~liSitiolz of the Bzu- 
trulian liTishcries.-Partly as a consequei~ce of the 
inforination assembled in relation to the manpower 
register, slid partly in response to needs within the 
Division, a co:nprehensive wlrvey has teen inade of 
the existing fisheries of Austl-alia, alld all possible 
data ]lave been accmilulatccl. report on the exist- 
ing fisheries has been prepared fronl this material. 
htrong efforts hare also been made to obtain the 
clevelopment of an adequate statisticit1 system 
throughout the Commonwealth, and considerable 
advance has been rnatle along these lilies. 

(iii) Aatzimn 8ckool .  - ilcting on a suggestion 
received from the Department of Biochemistry in the 
ihliversjty of Sydney, the Division arranged an 
Autumn School in Oceanography. This School was 
attended by some 15 students accompanied by five 
lchctnrers. A course of lectures 11-a~ delivered and 
some instrnctive practical classes were conducted. 

(iv) Enq1ciri~.7.-Throughollt the year, miscellane- 
ous ichthyological and fisherieq' enquiries were dealt; 
with. Amongst these may be mentioned :- 

(a) Advice on the culture of the Avcl fish (Chanos) 
for the Crow11 Prince of Tonga. 

( b )  Identifications of about 60 fishes from the 
stomach-contents of tunas, and smaller series from 
cori~~orauts and other birds. Evidence obtained from 
tlie latter indicates that these birds are not destruc- 
tive to v;~luable fishes. A list of vernacular names of 
Ai~strali;r~i fislirs xvas provicled as a b a ~ i s  for further 
work. Its purpose is to stabilize the iiomeaclatare of 
our food fishes which are at  present known under 
conflicting names in different States. Much time and 
money are wasted through this confusion, the same 
names having been used for entirely different fish, 
or various fish having been confused under one name. 
Obviously statistics from tlie various States have 
proved difficult to coinpare on thwe accounts. 
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( c )  ~Poiso~zous Fishes.-At the request of the mili- 
tary authorities, a report on poisonous fbhes was 
prepared and published, chiefly for use by the 
Forces in tropical regions. The report, which is 
illustrated by coloured plates and black and white 
text-figures, was published as the Council's Bulletin 
159. The distinguishing characters were given of 
fish which, while they may be attractive in appear- 
ance, are either poisonous to eat or inflict severe 
injuries by means of venomous spines; remedies for 
injuries were given. 

X. NATIONAL STANDARDS LABORATORY. 
1. GENERAL. 

All the work undertaken by the Laboratory has a 
defence aspect and the expansion o f  activities has 
resulted in the complete use of all available accom- 
modation. The equipment has been completely re- 
organized. The staff and equipment of the worlishop 
have so expanded that a temporary wooden structure 
has been erected to provide woodworkii~g facilities. 
The Laboratory is consulted considerably by other 
departments, production establishments, and labora- 
tory workers. 

2. METROLOGY. 
(i) General. - Measuring equipment, gauges, 

sample components, and tools are examined on behalf 
of the Ministry of iIImnjtions, the various Inspection 
Services, and manufacturing establishments. Volu- 
lrletric glassmrare and analytical weights are cali- 
brated and certified. The testing machines are cali- 
brated mainly on behalf of the Inspection Services. 

(ii) E'.cantis~ation of Gauges and Meusurirrzy Equip- 
ment.-Over 25,000 gauges were examined during 
the year. Not the least part of the work was training 
staR t o  enter a sphere to which they were totally 
unaccustomed. 

ddvice has been given to manufacturers and their 
equipment has been set up and tested in their works 
when necessary. Advice was given in the design, 
construction, aiid examination of measuring equip- 
niei~t. ant1 personnel were trained for the gauge 
roornr of industrial concerns. Services of the staff 
have been inade available for lectures in the training 
of factory inspedors in tlle course as taken by the 
Sydney Teclrnical College on behalf of the AIinistry 
of ilIlluuitions. 

(iii) Nu?z~~fac.ture of Measuring Equipmerit. - 
Production of bench micrometers, small projectors, 
and slip gauges has been ni~derta~lren on behalf of the 
RSinistry of JIunitions. In  tbe case of measuring 
equipment, a prototype is built in the Laboratory, 
and then the services of sub-contractors are utilized 
with the manufacture of subs-assemblies. The final 
fitting clsseinbly, lapping, and calibration are undey- 
taken in the Laboratory. 

(iv) Calibratio?z. of l'esting Ma~~hilzes.--All Test 
IIoilses are periodically visited; personnel and 
methods axe scrutinizecl and machines calibrated. 
Special equipment has been developed within the 
~~aboratovy for the examiliation of equipment acces- 
sory to mechanical testing. 

(v )  Volzcmctric B1assware.-As a result of assist- 
ance given, a local ~nanufacturer has succeeded in 
producii~g a number of lilies of laboratory apparati~s 
to meet the of British Standard Speci- 
ficatioiis. Further assjstance is being given to enable 
a greater range of glassware .to be prociuced. 

(vi) Mass. - Demands for the certification of 
analytical weights are increasing regularly as the 
facilities of the Laboratory become known. Delivery 
of the standards of mass and balances from abroad is 
still outstanding. 



3. ELECTROTECHNOLOQY. 
(i) Equipment.-The British Thomson-Houston 

Sine-Wave Alternator Set has been received and 
installed in the Laboratory. The eqi~ipnient for the 
rnagnetic testing of iron has-also been received from 
abroad, but has not yet been set n p  as it suffered 
slight damage in  transit, apparently owing to  faulty 
handling. A Sullivan Standard Condenser which 
was shipped from National Physical Laboratory, 
E:ngla8nd, to the National Bureau of Standards, 
\Yashington, for  additional tests, has arrived, but the 
Laboratory Standard of Inductance, which was also 
to be tested a t  the National Bureau of Standards 
before shipment to Australia, has not yet come to 
hand. 

(ii) Activities.-Although confidential iavestiga- 
tioils undertaken on behalf of the three fighting Ser- 
vices continue to require almost the ~vhole resources 
of tlie Section, a considerable number of D.C. elec- 
trical tcsts have been carried out during the year. 
As a result of the increasing demand, tlie establish- 
ment of the A.C. and audio-frequency testing facili- 
ties has been put  in  Iictnc3, and i t  should soon be 
possible for the Section to undertal~e a wider range 
of tests. 

Thirty-three electrical indicating instruments of 
local n~annfactul-e were examined on behalf of the 
Rfinistry of Munitions. A iilnnber of serious falxlts 
were observed in the pivots, jewels. and springs of 
the meters, and the Laboratory has recently been 
requested to a,s,?ist the inanufachrers to inlprove the 
quality of their products. This project is being 
forillally untlertalren by the Electrotechnology Sec- 
tion, but arrangements have been nlacle to co-orilinate 
several iilvestigations in which all three technical 
sactioils of the Laboratory will be involved. 

At a conference convened by tile Seielltific Liaison 
Knrclau in  Alelbonrne on N a y  14 to  discuss the 
deterioration of equipment in the tropics. i t  was 
decided that the Council should be responsible for 
the co-ordination of work relating to electrical equip- 
ment. This respoilsibility has been delegated to the 
Electrotechnology Section. Discllssions hare  a<lready 
been held with officers of the l l . G . 0 . ' ~  Branch, 
Design Eranch, Design Division, arid with the newly- 
furn!etl ;\lycological Panel, regarding the sol~ition of 
inimediate problems. 

The Section was represented a t  a conference called 
by tile Standards Association of Australin to con- 
sider the advisability of preparing A~s t ra~ l ia i i  Stan- 
dards for high-frequency ceramics. A Panel way 
formed to consider the ado:~tio~l of the Amel-ican 
War Standard for Class L Ceraillic Insulating 
Material, and, a t  a, meeting of this Panel, it was 
agreed to recorninend endorsement of this Americaii 
War Standard as a n  Australian Standard Speci- 
fication. 

A device for the automatic winding of resistance 
coils of high precision has beell develoned in  the 
Laboratory. This device uses a new method for the 
automatic control of pitch, and will have wide 
applications, apar t  from the defence project for 
which it is being used a t  present. 

4, PHYSICS SECTION. 
( i )  General.-The work of the Physics Section 

has extended, paorticnlarly in  the Solloming three 
branches :- 

( a )  The calibration of pyrometric equipment, 
which has been carried out for the Alinistry of 
hlunitions since the end of 19-20, has increased con- 
siderably during the current year. During this 
period the fighting Services have taken ailvantage to 
an  increasing extent of the facilities available a t  the 
Laboratory for  advice and assistance. 

( b )  Investigations and researches carried out as a 
rewlt of the collaboration of the I~abora~tory with the 
Optical Munitions Fanel, of ~7:hich the Ofiicer-in- 
Charge of the Section is a member, have formed a 
considerable par t  of the optical work of the 
Laboratory. 

( c )  During the year the photometric laboratory 
has been extended and considerably developed, and 
has been engaged on a wide range of investigations 
origillating in the fighting Services and in  industry. 
Many of these investigations have been carried out 
for the Vision Snb-committee of the B.A.A.F. Flying 
Persolinel Research Conlmittee on ~vhic11 the T~nbora- 
tory is represented. 

(i i)  h?eat.-The work of the Heat Section during 
the year lias coiliprised the fo1lowillg:- 

(a) Pyronaetric CaJibraiion f o r  the Ministry of 
Munitio.ils.-The Laboratory has continued to under- 
tttlre the inspection and calibration elf pyroliietric 
equi1,rneut nsttl in niiunitions factories and anilerres 
in N.S.W. for the I\Iinistry of r\Iuiiitions. The ~ ~ o r l i  
11% extended during the year, and the factories 
the Newcastle district have been included in the pro- 
gramme. The work has involved 175 visits during 
the year to  factories and annexes, as well as the 
adjustmerlt and calihratioll in  tlie Laboratory of a 
large amount of pyronletric equipment. 

( b )  Development of Local JInilufncture of Plijro- 
m e f ~ i c  I~tstr~~nzcnts.-The Laboratory bas continued 
its assistance to firms engaged in the derelopment 
and manufacture of pyrometric iilstruments. One 
type, in the development of wliicl~ i t  has materially 
msisted, is now being extensively used in ind~xstry. 
These ilistruments have all received a thorough 
e~a~minat ion iu the  Laboratory. 

(c)  A nuniber of persons from the Services and 
from industry have visited the Laboratory for 
eatended periods to receive instruction ia pyrometrit: 
technique. 

(d) The nielting point of gold defines a n  important 
fixed point of the 1nternatioii;il Temperature Scnlc. 
A furnace has been built for the maiuteilance of this 
point and has been tested a t  the n~elting point of 
copper with very satisfactory results. 

( e )  Other activities of the Heat Sectio~l inclndec; : 
the development of a psychrometer f o r  the Operi~- 
tion:il Reswrch Group for the measnrement of 
humidity a t  high altitudes; advice to a local mnnn- 
facturer on the construction of mercury-in-glass 
the~.moxneters; assistance to the University of Queens- 
land in  the measurement of skin and body tempera- 

wene. tnre ill researches in tropical hy,' 
(iii) Light .- ( a )  Optics.-The principal activities 

of this section may be su~nmarized as follows :- 
(1) Assistance to the Optical Munitions Panel in 

the developrnent of a gun-sighting telescope for thr 
Xavy. 

(2 )  The developrnent and construction of optical 
instruments, including the design and construction 
of 2, te!ep!lolometer for the Directorate of Camou- 
flage, and the constructioll of 75 four-component 
projector lenses for a lunligauge required by the 
Directorate of Afachine Tools and Gauges. This 
proaect is well on the way to completion. 

( 3 )  Investigations associated with the manufac- 
ture of optical glass in  Australia:-Refractive indcx 
measurements of all melts of Australian niade optical 
glass are regularly carried out by the Laboratory; a 
differential refracto~neter of high precjsioll has been 
clesigned and constructed for rapid measurements of 
refractive index and dispersion of optical glass; 
investigations have been made by interferometer 
methods of the honlogeneity of Australian optical 
glass. 



(6 )  I'1~ofonzetry.-The photonletric laboratory is 
1101~ well equipped to carry out most standard photo- 
metric and colorim~tric measurements. During the 
past year nlosi of its activities were concerned with 
spccial problems associated with night vision in the 
Services ancl the measurement of ilh~rnination a t  very 

I  lo\^- intensities. These ilivestigations iiiclnde :- 
(1) A night vision adaptorneter for the measure- 

ment of the visual efficiency of personnel a t  night 
has been dcsigllecl and supplied to the A.A.M.C. 
Research Unit, Victoria. 

(2 )  Bfeasurements have been niade on the visible, 
ultra-violct, ancl infra-red absorption of a wide range 
of welders' goggles both from abroad ant1 produced 
locally. I t  was shown that owing to laclr of supplies 
nlauy locally produced goggles did not adequately 
absol-h the harmful radiations arising in gas and arc 
melding. Two specific problems in this field, the need 
for protective glasses for assistants to arc welders, 
and goggles suitable for special conditions in 
alumininm welding, were investigated and solutions 
found. 

( 3 )  A t  the request of the Department of Home 
Security, nleasureinerlts were nlade a t  sea on the 
intensity of sky glow in the neighborhood of Sydney 
and of the effect of this on the range a t  which a @hip 
can be detected from a submazine. These measure- 
ments a t  sea were s ~ ~ p p l e m e ~ i t e d  by investigatiolls in 
tlic Laboratory 011 models in which the actual 
visibility collditions were reproduced. 

(4) The niannfactl~re of fluol-escent lanlps gives 
rise to problems in photometry owing to the differs- 
e w e  in colour temperature and spectral d i s t r ibu t io~~  
of the light of these Ininps and that of nornia? photo- 
metric standards. Assistance in  solviilg these prob- 
lenis has been given to one of the principal lamp 
inanufacti lrers. 

(iv) Electrical Standards.-Work on the mainten- 
ance of the fundaq~cntal  electrical standards of 
resistance and electromotive force show that thrse 
standards are being inainlaiued at the labor at or^ 
with a degree of accuracy which is very satisfying. 

co~~siclerable numller of tests has been c;~rrieil out 
for  various firms er~gageil in Defence work. 

(v )  ,JcwcZ Bwrii!gs.-The teclinique reported on 
last year developed in the Laboratory for the mo~xld- 
iag of glass jewel bezrings is now being used in  mass 
proc1ncation in i~~t l i rs t ry .  

XI. AEIiONAUTICAL INVESTIGATIONS. 
1. GENERAL. 

Tluring. the past year the  Divisioll has been active 
in fnlfilllng its dotible ful~ctioli of pnrslling long 
range research on fundamental projec'ts and of 
giving assistance on immediate problems to the Royal 
Australian Air Force, the United States Ariny Air 
Corps, and the Australian aircraft industry. E'or 
reasons of national security, no details oE the w o ~ k  
can be given and oilly a brief description of the main 
lines of investigation are given below. The provision 
of good soarces of information is considered to be of 
prinlary i~nportance. To this ea(l, au effective inter- 
change of research information is lnaintained with 
England, Canada, and thc l l~ i i t ed  States, supple- 
lnentecl by a well eql~ipped library n ~ ~ d  cletailt.tl index 
systems. 

2. STRUCTURES AND MA~~EI~IALS SECTION. 
l'he nlain developments have been in  the use of 

Australia11 tiri~bers f 01. aircraft. Design data have 
been obtained for  both conventjonal and mor~lded 
wood construction, both long range fundamerltal 
aspects ail:ll deuelopments of iinixediate practical 
importance being given attention. I11 addition, 
structural and material tests of a wide variety have 

been made for the aircraft industry, and the causes 
of aeroplane accidents determined. &Ietallurgical 
research work has been carried out in the fields of 
fabrication, powcler metallurgy, and corrosion. The 
properties of Anstralian aircraft steels have been 
investigated i11 detail, ancl examinations made of 
faulty materials and captured enemy aircraft and 
engines. 

3. ~~ERODYNAMICS SECTION. 
A great deal of model testing and developmental 

work for the aircraft industry bas been carried out 
i n  the wind tnnnel. Long range investigations have 
been contiliued on the design of fans and ducts, and 
the results already obtainetl have been applied in 
specific problems of cooling aero and automotive 
engines. Fundamental research in the fields of 
bounclary layer flow, compressibility, and tnrbulence 
have been carried out with a view to its ap1:lication 
to the proMeins of high speed flight. A secand TI'~II(I 
tunnel in  mhicl~ the pressure may be variecl and high 
speeds of air fiom obtained, is being constrixctecl to  
obtain experimental data applicable to probleins of 
propulsion and high speed flight. Perforrnarlce test- 
ing oi' aircraft in flight has also been carried out for 
the R.A.A.F. 

The engine testing equipment has been completed 
and a very coinprehensive range of engine test beds 
is now available. All types of aero, tank, and auto- 
mobile eiigjnes c a ~ i  be acconirnodated. The greater 
part  of the work clone during the year has been the 
testing of aero engines, both :~llic~l and captnrcld 
froin the enenly. I n  addition, tests of engine coni- 
ponents, fuels, lubricants, and rnateyials, and develop- 
mental tests on srnall stationary petrol cnqines for 
Army use have been ~nade.  Two long radige investi- 
gations have bcea proceeding; the first is on the 
development of the McLaren rotary valve engine. 
and the second on the problem of excluding dust 
from engines by the provision of suitable air cleaners 
i11 the intake. The most ffruitfal fielrl of inventiol~ is 
the internal combustion engine, and, on all averaqe, 
one or tx~-o inventions per week are submitted by the 
Arniy Inventions Directorate For examil~ation and 
assessment. 

5. INSTRUMENTS SECTION. 
The work of this section is divided into two parts. 

The first is the design, construction, and develop- 
~trctnt of special research instruments which are 
~*ecli~il-ecl by the other sections, or by the Services. 
'i'he other branch of work is the type testing of 
aircraft instruments, chiefly of local manufacture, 
Captured el~elny ins t r~une~l t s  have also beell tested. 

XII. INVESTIGATIONS IN  INDUSTRIAL 
CEIEMISTRY. 
1. GENEIZAL. 

Estahlinhed in war-time and hs.ving had its own 
lrboratory only for a little over a year, the 1)ivision of 
Industrial C h e n ~ i s t ~ y  has already been given arnplc 
opportimitj. to deinonstrate its nsefalness to other 
Gova.nnleiit Departiircilts, to the Services, and to 
ind~rstry.  Apart froni the research projects ennmcr- 
atetl hcrc,:fter, and others of a. colifideutial natnre, 
tlie J)iviqron's officet:i; are frequently called upon for 
technical advice by other Governn~ent Departments, 
especially hlnnitions, and Sllpply and Shipping. Tt 
has suppliecl to t'c~em irii'ol.111a tion regartlillg procluc- 
tion and the use of chemicals in Anstralia, the use 
of substitutes for  materials in short supply, and the 
suit:l.hiiitg of local raw nzaterials or intermediates for 
the ~roduc t ion  of nzunitions and essential goods. 
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Where advice is sought concerning the establishment 2. DAIRY PRODUCTS. 
of major industries, especidly if novel processes have The DivisionYs officers have worked as a Joint team 
been proposed, much work may be involved by the with the Council's Section of Dairy Research. Their 
officers of more than one Section. The Services and work is desclibecl in the report of that  sectiolz. 
industry are also malcilig increasing use of the 
Division, and advisory services have now become a 3. BIOCITEMKSTRY SECTION. 
major activity. Though the Section lias continued to  devote much 

With labour and building materials in  short of its time to resea.rch designed to assist the fell- 
suppIy, the erection of the main laboratory. with its mongering industry, its have been called upon 
manifold services, occupied much longer than was for assistance i n  several other directions. The name 
estiniated by tlle architects. It was filled to  capacity of the Section has therefore been changed (see 
alniost as soon as it was opened, and there has been above). 
serious overcrox~lding in  recent months. Extensions ( i )  Fellmongering Research. - (a )  Physiwl 
authorixeil about the middle of 1942 hare been of Pollowiilg the of planned to provide laboratory facilities alongside Tile of the depilation load (see 16th 
pilot plant investigations. Of design, they Annual Eeport)  js reduced by rise in  temperature 
have been built with reasonable speed, and i t  is antici- of the sliin. pated that they will be for Occu~,atiOn in ( b )  Mechanism of ~weafing.-Spontaneolls degra- 

1'43. A number pilot plants for which dation of the tissues in foetal lalrlbskill during 
equipment has already heen designed and fabricated 64 hours, incubation at 250 C. has been detected by 
will be erected immediately. measuring the increase in non-protein nitrogen. No 

The C h i d  of the Division is a n1emkr of the similar degradation was detectable in  adult  sheep- 
Industrial Cliemicals Committee, which was created skin had been by chemical means. 
late in  1942 I)y the Department of 1Innitions under (c)  pel t  =amage ~~~~i~~ fiweati.lzg.-~ontilmtion 
the chairmanship of Mr. A. E .  Leighton. Mr. E. J. of the work on the causes of pelt damaffe has shown 
Drake, a n  officer of tlle Division ~ v h o  is seconded to that one species of bncteriunl, a ~ l ~ ~ t ~ i d ~ ~ ~ ~ ,  prodlxces 
that Department, is the secretary of this Committee, damage both in the presence absence of nema- 
which acts in  an  advisory capacity on questions todes. l ~ ~ ~ h ~ d ~  of preventilig damage by impreg- 
related to such industrial chemicals as are essential nating the s,iills chelnicals before sweating are 
to the war effort, supplies, stores, manufacture, and under investigation. 
imports. Close connexion with this committee 
ensures that in ehoosiuC its research projects the (ii) LeatJter-Pzastic Pre'Pared from Scrap Leather. 
nivision llas access to authoritative information. -The plastic containing finely-ground vegetable- 

several of the projects initiated prior to its inception tan i~ed  leatlier, linseed oil, animal glue, and a trace 

llave been sponsored by the Committee, and worlr on of potassium dicbromate, has been follnd possess 

others has been expedited a t  i ts  request. high electrical resistance. The possibilities of manu- 
facturing the nlaterial on a conlnlercial scale are  

The Rubber Advisory Committee set u p  by the being explored. 
Council during tlle preceding year, to assist in  con- 
serving supplies of rubber, to function (iii) Pcrnte~btation Reseilrd.  - Prodre tZn  of 

a colnlnittee Tyjth wider terms of reference, Lactic Acid b y  Pernwntation.-Work is in progress 
known as the Rubber Industries Terhnical Corn- On the prodUction of lactie acid whey by 

was set up by the ~ ~ ~ ~ ~ t ~ ~ ~ t  of supply and fernlentation with Lactobacillis hzdgaricz~s. The par- 
shipping. ~h~ chief of the ~ i ~ i ~ i ~ ~  acts as chair- ticn1a.r aspects being investigated by this Section are 
Illell of tllis ~ , ~ ) ~ ~ ~ i t t ~ ~ ,  to  xThicll all tec,hnical clues- the effect of nutrients on the time for complete con- 
tions collcerllillg natural and syllthetic rubber are version of the lactose to lactic acid. Other aspects 

~ 1 , ~  organic ~ h ~ ~ ~ i ~ i ~ ~   ti^^^ of tile are being investigated by the Council's Dairy Section. 
Division has repeatedly been consulted on matters (iv) Proteolytic Enzyt,zes.-Enzymes are being 
concerning synthetic rubber; this Section and the used in  increasing quantities in  a wide variety of 
Eiocl~elnistry Section are both engaged in  research industries, and the Section will, in future, regard 
projects in this co~mcxion, and a co-operative investi- this par t  of i ts  work ar; a major artivity. The 
gation with the TJniversity of 1Ielbourtle is about to viscosity of a gelatin-enzyme mixture after 10 mins.' 
be undertaken. Certain investigations on the recovery incubation a t  40' C. llas been selected as a measnre 
of rubber from Cryptostegia a t  the University of of the activity of a n  enzyme. 
Sydney are also financed from the Division's ~ o t e .  (n,) Ezcphorbain, a Proteolytic Enzyme front 

Tllere are three activities of the Division .ivhich are ICz~pl~orbin 1athz~ris.-Inv~stigations on enphorbain 
not houscd in  its Laboratory. The Biochemistry have been extended to a s t ~ t d y  of the effeet of 
Section, formerly lmown as the Section of Leather activating and reducing agents and the optimum pI I  
an(! Fellmongery, is housed a t  the Xelbourne labor% value. The gelatinase and rennase methods have 
tory of the Ilivision of Anirnal IIealth alld Nutrition. been used for assessing its potency as an  enzyme. 
The Foanclry Sands Section is housed a t  the Mel- ( b )  Papain from Azcstraliaw Sources. - When 
bourne Teclinical College, and in  Western Australia dried by spreatiing in  a thin layer on g las  or by the 
two officers of the Division have continued to assist addition of acetone or alcohol, papaw latex collected 
the University in research aimed a t  the exploitation a t  Nambour, Queensland, yielded papain of high 
of the extensive alunite deposits of that State. gelatinase and rennase activity. Juice pressed from 

A cm1teen, shared by the staff of the Division \vith the ~"Iins of the fruit  possessed higher activity than 
the ~ i ~ i ~ i ~ ~  of Aeronautics, was opened near the that from the flesh, while seed extract possessed no 
colllnlencement of tile year under review. This measurable activity. The activity was of the same 

is greatly i t  is by a order for papain from different species of trees. 
committee representative of all sections of the staffs. (v)  Substitufc Container Investigations.-Because 

The description which follows of the activities of of the shortage of tinplate the Council was asked by 
the various Sections focuses attention on the work of the Commonwealth Tinplate Board to evaluate the 
the scientific a n d  technical officers. The essential suitability of a number of substitute containers for 
part  played by the clerical and storw staffs and by the paelrage of foodstuffs. This work has been done 
the tradesmen and labourers is ~.ecorded with appre- in close collaboration with the Division of Food 
ciation by these officers. Preservation and Transport. 

r*L- 



63 

Studies have been made of the melting points of (iii) Fluorite.-The investigation on the synthesis 
nlally %,axes and wax mixtures, with ct view to cleter- of cryolite by various methods using high-gra.de 
mining rnhicll are most suitable for proofing substi- fluorspar as one of the raw materials has been con- 
tute  containers for  ].lot-filled foods and for use in  hot tinued. Difficulties have been encountered owing to 
climates. This worlr has revealed many interesting contamination of the various products with silica 
points, for example, the additioll of 10 per cent. of introduced inadvertently with the fluorspar. Chemi- 
the 1,ig-h melting wax shellac lo the loxTer melting cal and physical methods of avoiding this tiisability 
paraffin wax ra,iyes the melting point by 10" C. have been investigated. A subsidiary project concern- 
RSeasurement of the pliability of wax films applied ing the production of aluminium fluoride has been 
to kraf t  paper has sho~vn tllat the addition of u p  to conibined with this investigation. The worlc clevolvcls 
5 per cent. of butyl stearate, castor oil, and wool largely 011 the projected manufacture of aluminium 
wax, to paraffin wa.x and to mixtures of paraffill wax in Anstralia, but is also concerned with an  extension 
alld hydrogenated olco-stearine did not improve the of the uses of fluorspar in  the production of other 
pliability. chemical intermediates. 

Water vapour permeability measurements have (iv) B a ~ ~ r i f e . - I n ~ ~ t i g a t i o n s  on the treatment of 
shomrn that waxes containing polar groups such as bauxite frorn near Boolarra, ju Qippsland, i~tlder- 
sugar cane, gram, and shellac are more permeable taken a t  the request of the Departlnent of supp ly  

paraffin wax. Wool \\,ax was the only material and Shipping, have been continmeti to ascertain its 
of those examined mliich lowerecl the permeability of suitability for treatment by the Bayer Process for  
pa r  a fi' 111 TI"~LX. a.lamina manufacture. ATethocls for elimination of 

A spiral-wound container, which was developed in dissolved silica have been st~~clied, as have the coil- 
co-operatjoll ,7;jth ,Cja,nds & &fcDougall pty.  Ltd, fronl diti01ls for preeipitatioll of the alumina from the 
lamillated bitnnien paper, glassine, flushed so1i:tiolis obtained. A decision as to conditions under 
internally with wax, offered a high degree of pro- tvhich aluminium mallufactnre is to be undertaken 
teetion against 15,ater vapour and may be suitable for  in Australia will determine the future  planning of 
hygroscopic materials such as skim niilli- powder. A this 
lap-Tvonnd paper container, suitably proofed to pre- ('1 Bm~hite.-Work has continued on the assess- 
vent penetration of jam through the wall, and coated ment of the qixa41itirs of Anstralian graphite. hiethod.1 
externally after filling to  prevent drying, may be for removal of certain inimlrities by chemical means 
adopted for jam. have rrc~eived most attention. T l ~ r  perforrnflrlce of 

Portioll of this workl together with reslllts obtained prepared samples in d ry  cells has been 
in ~ ~ ~ ~ ~ i l 1 ~  ~~d preservation haboratory, c~n~o~iragiing. In addition, the work has iachxded a 
~ ~ ~ ~ b ~ ~ h ,  is described in part. Il. of the ~ i ~ ~ ~ l ~ ~ ~  study of the possibilities of pleparitiy colloidal 
Snbstitnte Container Committee Bulletin No. I. graphite by appropriate dispersion of the processed 

mineral concentrate. 

4. MINERALS UTILIZATION. (vi) Pyrolusite. - The chemical factors which 
inf l~~ence the performance of some Anstralian man- 

The work of the Minerals Section is designed to ga11rs~ dioxide ores in electrical dry cells have beer, 
assist in  the commercial utilization of Australian sfndicd. Attpntjon has heen focllsed on the possi- 
minerals by  devising and adopt in^ chemical treat- bility of using the by-product manpanese dioxide 
lnents necessary for  the prodllction of a \vide variety mud obtained a t  the TT-orks of the Electrolytic Zinc 
of chemical compolinds and industrial intermediates Company ill Tasrpanja. In its ul?trcated form, this 
from crude ores and minerals. In the period wider nlaterial is unslxitable, bLIt chemjcal beneficiation is 
review, the minerals which received the main atten- bpillT attempted. Studies of the "activities" of the 
tion were as follo~vs :-Chromite, monazite, flaorite, variol,s products haye heen made. 
bauxite, graphite, pyrolusite, rntile, beryl, and rock nlltile. - ~h~ studies on chlorination of 
phosphate. refractory minerals mentioned in the last report have 

(i) Chronzite.-The investigations on the produc- been extended to n ~ t i l e .  The factors inflrlencing the 
tion of chrome chemicals from chrome ore by a nove! procinction of titanium tetrachloride from rutile have 
process using direct acid attack on the mineral have been fixlly investigated on both the laboratory and 
heen continued. The process is applicahle to a wider pilot plant scale. Comparative tests have ilidicated 
variety of chrome ores than is the usual method, and that ilnienite is less satisfactory as a source of 
therefore some Australian cllroine ores hitherto titanium tetrachloricle tha.11 n ~ t i l e .  The rutile and 
rejected for chemical use are amenable to treatment. ilnicnite used in these tests mere from thc important 
The method followed aims a t  the production of deposits on the northern beaches of New Soutll 
chromic anhydride, which is a versatile intermediate Wales. Apart  from the uses of titanium tetra- 
leading to the production of chrome plating salts, chloricle as such, some preliminary ~vorl; l ~ a s  under- 
tn.nninp compo~xnds, essential pigments, chrome Bhalri talrei: on certain derived products of inclustrial 
dyes, bichromatcs, etc. A h id l  priority mting has significance. 
been granted by the Industrial Chemicals Committee (viii) Bcry1.-Various methods have been exam- 
for this project. The worlr has reached a staee wheu ined for the cxtractiol~ of beryllium conlpounds from 
pilot plant tests. designed to ~ r o d ~ t c e  abol~t  30 Ib. of beryl ore. Two hnllr samples of Anstralian beryl of 
chromic anhydride a day, will soon be instituted. different corrlposition have been tested and novel 

(ii) Monazite.--The work on the preparation of methods of extraction investigated. 
anhydrous rare earth chlorides from monazite for (ix) Rock Phosphate.-A thorough investigation 
pyrophoric cerium-iron alloy production ]in.; been was 111acle of the practicability of preparing phos- 
wthordinated to investigations covering tile prepara- phorus oxychloride by the chlorination of a dry and 
tion of mixed rare earth fluorides, thorium deriva- heated mixture of roelr phosphate and carbon. The 
tives, and those rare earth compounds used in the operation was carried through to pilot plant stace. 
production of special types of optical glass. The At  the expense of some inefficiency of chlnrinr 
laboratory investigations hase led to  I l ~ e  design of a ntilization, this method of production was shown to 
comprehensive and adaptable process for the chemical be quite satisfactory when niore convenient sourc-s 
treatment of monazite ore for production of one or of this important intermediate are nnavailable. 
more of the above products a t  will. Pilot plant (x )  Mi.scelln?~e~~s.-In addition to  the re.g,~lar 
equipment for  larger scale investigation of the inrestigations outlined above, a wide variety of 
process is being assembled. enquiries on the utilization and chemical processing 
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of Australian minerals has been dealt with. Indus- 
trial contacts have been maintained and developed 
as opportunity offered. 

The main investigations of this Section are con- 
nected with tilt role of the alkali metals, potassium 
and sodinm, in portland cement. The work is being 
carried on in collaboration with the Australian 
Cement Maiinfactlurera' Associatio~~, ~ ~ l l i c h  is con- 
tributing liberally towards the establishment and 
maintenance costs of the Section. 

Observations recently niadc ;).broad have suggested 
that in  certain circainstances the presence of more 
than the awerage amount of alkali metals in portland 
cr~rlerlt is nnclesirahle. Sincc this roattev is regarded 
as urgent, most of the Section's activities are being 
diverted towards its elucidation. A wider range of 
investigations is contemplated for a later {late. 

( i )  Clinlcer Investiga,tions. - The potassium and 
sodium compounds in  portland ceme~lt clinker are 
being in~cst igated petrographically and chemical1 y. 
A wide range of commercial clinkers has been 
examined by these n~etliods. Attempts are also being 
made  to devise methods by which the alltali metals 
would be eliminated from clinkers or rendered 
inactive. 

(i i)  Concrete Investiga,tions.-The suggestion that 
certain types of aggrezate may react ~ ~ i t h  high- 
alkali cenlent and cause tlangerolxs expansions in 
coilcrete has recently received a great deal of atten- 
tion. The matter ic, being investigated using flus- 
tralian cements and a ~ ~ i d e  variety of Australian 
agqregates. nil', ct methods of meaqnring expa~lsions 
in test hays r e y ~ ~ i r e  a considerable time before signifi- 
cant results can be obtained. Attention is being 
given to devising more rapid methods for detecting 
reactive expansion. 

(iii) Soil ( 'r  )/bent Pavements. - A n  investigation 
into the effects of using portland cements of different 
compositions in  soil-cement mixtures will shortly be 
C O I ~ I U C I I C ~ ~ .  

6. PHYSICAL METALLURGY SECTION. 
The whole of the research ~vorlc in  physical metal- 

lnrgy of h t h  the Divisions of Indllstrial Chemistry 
and Aeronautics has been consolidated in one Section 
of Physical 8Ietallnrgy which, for administrative 
pnrposes, is rega.rdec1 a s  being within the Division of 
Jndnstrial Chemistry. The sub-section of the Ilivision 
of Tnctnstrial Chemistry, which mas estab!ishecl early 
in  tlie year under review, has been chiefly concerned 
with five major research projects, some of which are 
confidential. IIowever, time was found for the 
investigation of some minor problems which were 
suhnlitted by other Sections, by Government Depart- 
meiitq, iind by private orga~iiza.tions erl:;rged in war 
work. 

( i )  Conse!41-ntion of Tin.-(a) Xolc7ers.-At the 
request of the Assistant-Controller, Non-Ferrous 
lletals, a s t ~ ~ d y  was made of means of conserving tin 
used in soldcrs. Cone~~rren t ly  with a review of the 
literature on similar investigations carried out in 
E n ~ l a n d  and America, a.n experimental stnclp of 
low-tin and tin-free solders was nlatle. This provided 
the information pltblished in Industrial Cliemistry 
Circular No. 2, in which it was sllown that  for the 
majority of pnrposes, solders wit?) little or no t in  call 
be employed successfnlly in place of 50/50 and 40/60 
tin-lead alloys. The coiitamination of ca.nned food- 
stuffs by the corrosive rstractioli o f  metal frorn sub- 
stitute solders was investigated in conjunction with 
the Analytical Section. Prom time to time, 
the Assistant Controller, No]]-l('errons 3letals, was 
advised on technical problenis relating to the issue 
of the "Control of Solder Order." 

( b  ) Rearing Metals, Castir~g Alloys, etc.-In con- 
nexion wit11 the steps taken to replace tin-base bab- 
bitts by lead-base babbitts, the Section actecl ill asso- 
ciation with the Lubricants and Bearings Section. 

(i i)  Surface Tension of Liquicl Metals and Alloys. 
--A programme of research on the snrface tension of 
liquid ilictals and alloys was ~mdertaken in  an 
endeavour to throw some light on our lrnowledge of 
liquid metals, both from the point of view of their 
strnctnre and their behariorlr in procecses sileh as 
casting, soldering, and welding. 

Liquid alloys in the cadmium-antimony and leal-  
antimony series were studied hy means of the iilaxi- 
mum bnbble pressure methocl, Tiesides yielding con- 
firmation of earlier work of oyerseaa investigators, 
results obtained to date presage some interesting and 
usefnl tliscoveries. The preliminary results are being 
publidled. 

(iii) Miscellalzeoz~s Problems.-Advice on the pro- 
duction of alnminium-manganese and copper-man- 
ganese hardener alloys from pyrolnsite and R i d o n  
allode mud was given to a representative of tlie 
Directorate of Materials Supply, and to one of the 
leading. lion-ferrous foundries. Data of practical 
value were obtained from some experiinental worlr on 
the ali~mino-thermic reduction of rnai1gaiiese oxides. 

A t  the reqnest of thr  Standards Association t3f 

Australia, metl~ods for determining the thickness of 
t in coatings on copper and brass were worlred out. 

7. PIIYSICAL CT-IEMISTRY SECTION. 
( I )  Plotcction Researches.-(a) Flotation of SUZ- 

phide Ores.-The anionic proclucts of oxidation of 
sulphide millerals of copper, lead, zinc, and iron have 
bee11 sho~i~i i  to exert no dctriiilental effect on the 
flotation of galena (PbS) ,  chalcopyrite (CuFeS,) 
and sphalerite (ZnS).  On the other hand, snrface 
oxidation affects the flotative properties of these 
n i i ~ r a l s  The theoretic>al conditions for separation 
of a mixture of oxidized and unoxidized ore have 
been a.pplied to synthetic mixtures. Resnlts are 
sufficie~lt to show that there are other factors to be 
elucidated before the theory can be directly applied 
to practical separation. 

( b )  Flofatiol7 of Tin Ores.-The preliminary worlc 
on the flotation of cassiterite (SnO,) is complete. 
The reagent and conditions found have been applied 
to Anstra1ia.n ores with some success, and it is hoped 
that pilot plant worlr will commence in  the near 
future. 

(c)  Flotation of Bauxite and A1unite.-Flotation 
beneficiation of these minerals has not proved 
encouraging, but it is intentled to persevere with 
bauxite. 

( d )  Xeparation of Ergot from Rye Grain.-Flota- 
tion has been s~xccessfnlly applied to the separation 
of ergot, a fungus supplying the drug ergot, fro111 
rye grain. The mhc~le of this year's crop has been 
separated in  a pilot plant. 

( e )  Flofafion of Ring Island Xckeelite. - The 
importarlt factors in the flotation of scheelite 
(CaWO,) by oleic acid mere determined. Fnrthei*, 
a new reagent ha* been developed which shows con- 
siderable promise for tungsten production. 

( f )  I n . ~ o l ~ ~ l j l ~  Jltrterial from ,Salt.-Because of a 
shortage of salt for indnstrial use, a flotation method 
mas developed for  removing gypsum and silica from 
salt deposits. The lnethod is cspensi\ P \?hell jndacrl 
on current salt prices. 

( g  ) Floiation of (Yrrtrphif e.-Methods of floating 
some A+i~\ir.wlian graphites have been investigatetl, 
and it lzas been shown that the grade of Australian 
commercial prodncts can be considerably raised 

(i i)  Prodlcction of r l c t t o n ~  from T7incgcrr.-The 
extraction of acetic acid from vinegar by benzene 
ant1 snbsequent extraction of the acetic acid by lime 
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mras shown to be feasible. This investigation was not continuous process has been examined in the labora- 
completed, tlle difficulties which prornpted tory and a pilot plant for its production in this man- 
the invertigation being now overcome. ner is in course of constraction. It is considered that  

(iii) SpcctmgrapJLic Investigations. - The corn- many of the mechanical diffic~zlties associated with 
position of impurities in aluminium oxide for the ba.tch preparation will be eliminated in this way. 
alnmininm prodnction has been jnvestigated. On a la.rge laboratory scale, very good yields of 

r (iv) Xenzoval of Carbon Deposits f r o n ~  Aeroplane ethylene oxide have been obtained from ethylene 
E?r.clines.-Carboll de1,osits on aero engines provide chlorhydrin. The preparation of ppr-dichlorodiethyl 
a serious problelln. in aircraft  maintenance. Cliemical ether has bee11 carried out on a small scale; this com- 
anct I)hysica! methods of removing deposits are being pound is used in  the productio~i of one type of syn- 
in~estigated. thetic rubber of the thioplast type. 

The apparat~xs for investigating the catalytic 
8. FOUNDRY SANDS SECTION. oxidation of ethylene to ethylene oxide has been 

The principal activity of the Foundry Sands Sec- completed; it allows of automatic control of the 
tion has been the carrying oat  of surveys of moulding reaction gas composition, and the reaction tempera- 
~ 2 n d  deposits in  S o ~ ~ t h  Anstranila and Xew South ture is n~ailitainecl alld regulated by means of a 
Wales. These snrveys have been co-operative projects Do~vtberm boiler system. Various catalysts are 
~ v i t h  the J4ines. Departments in  the States concerned. under examination. 
Advjsory work to foilndries has been Continued, alld (i i)  fly?zthetic Rubber of Thioplast Type.-Small- 
a comprehensive referelice index of literature on scale pre]imillury -preparations of this type of rubber 
fo i~ndry  practice and allied subjects is being ulain- have been made. The products have been tested in 
tained. collaboration with one of the riiblser companies. The 

( i )  Nelbourfle Sands.-In I fay,  1942, it was Pro- work in this field is complementary to that of com- 
posed that the distribntion of moulding sands should rnercial orgallizations noTv "Thiolrol" in 
be rationalized, and a report on the various sailds nastralia. 
available was requested. A draf t  report mas pre- 
parecl for use by the Department of W a r  Organiza- (iii) Ry.yhZhetic Resins.-The phenol and crwol- 

tioll of Industry and tile i\lolllding Sands Snppliers fOrmaldehyde types have been investigated 
for the I)nrpase of discovering resins suita.ble f o r  the Committee. 

(ii) Adelaide sllrvey of sands in south ~rodoc t ion  of compregnated woods and as hot d u e s  

Anstl.alin is uiidertaken jointly with the Sonth for plJ"'oodsl compregnated and 
joints. A wide range of resins have been prepared Australian Milies Department. The various pits 

Irere visited with a representative of the Mines and analysed. A method of analysis dcvcloped in  

Department; s:nmples were obtained and forwarded the laboratory also gives valuable informaption even 

to lfelbourne for testing. Tests have now been com- when applied to resins of outside origin. Snitable 
resins hare  been submitted to the Division of Forest pleted3 a'nd it is hoped to a report On the Products, has col1tinued to examine the survey shortly. tionship between compregnated wood strengths and 

(iii) AZlnds.-As a of resill eonjposition. Large qllontities of a selected 
preliminary talks the members of the Foundrymen's standard resin have been supplied to the same Lissoeiation, the Ministry of Dlunitioos and the New Division, thus it to discover the most satis- South Wales hfines Departlnent, i t  lVas decided factory technique for the prodnetion of colnprea- carry out a survey of sands in  New South Wales in 
order to bring u p  to date an investigation made in nated woods. The resins selected for compregnated 

wood mariufacture have been prepared on a large and the information with scale (100 gallons), and tile woo& produced have America11 Fouiidrymen's Association routine tests. 
The field work for  this has becn completed, and been sho~va  to be suitable for  use i n  aircraft con- 

struction. Details for the preparation of Ihese resins 
sanlples have been to h*elboarne for have been circnlated to manufacturers, and the resin testing. 

(iv) Western Australian Mouldi?zg Sands.-The ha"ee11 produced commerciall~. 
State Committee of the Council has requested that a The phenol-formaldehyde resins, including the cast 
survey of Western Australian sands should ~hcnol ic  type, have been further stlldied to ficvelop 
be carried out, aSnd that foundr.ies shollld he vjsited "at" and mould-proof glues for  plyw~otls and corn- 
in that state, pre,imillary for this pregnated woods ~vhich cure a t  about 100' C. Pre- 
survey are being made. liminary results in  this field have been promising; 

(v)  Tcsting of Clays.-A number of clays sub- the glues f a r  excel animal glues (casein, blood 
mitted as for wyorning bentonite have "bumell) in strength and water resistance. It is 
beel  tested. Some of these ccollsiderable llOped to develop glues equal to the best Commercial 
promise, i n  particular a Wcstern Australian clay was glues of this 'lass. 
favourably reported on by foundries to  which samples Aniline-formaldehyde resins, though less known 
were sllbmitted for plant soale tests after laboratory than the phenol-formaldehyde class. ase superior to 
tests had in(licated satisfactory bonding properties. the latter as moulding powders for  Some electrical 

(vi)  Miscc71a72cous.-Zircon flour ha,s been tested work, and, when used in ColljullCti~n with them, are 
both in washes and as a n~oilld ingredient. A ~ ~ s t r a l i a n  reported to give the strongest adhesives for compreg- 
sands have beell tested for suitability for use ill the nated woods. Resins for both of these pllrposes are 
prodnction of mag~~es ium alloy castings. Numerous developed. The Division of Forest ~ r o d u c t s  
other rninor ixlvestigations have been carried out. is testing the gluing properties of the resins prepared. 

(iv) Put.fura1.-The preliminary laboratory work 
9. ORGANIC CHEMISTRY SECTION. required for the  study of the preparation of this.  

( i )  Etltylene and I t s  Derivalives. - Based on componnd on a sina.11 pilot plant scale has been com- 
experience gained with laboratory apparatus and in pleted, and i n  collaboration with the Chemical Engi- 
conjunction with the Cliemical Engineering Section, neering Section, plans have been drawn for  this 

I 
1 

a pilot plant for the prodaction of ethylene (output plant. During the laboratory work several gallons 
about 100 cu. ft .  per hour) has been constructed and of farfural  mere obtained; this has been used eitlie~. 
has been operated for some time. in the study of furfural derivatives and in the pre- 

After studying the formation of ethylene chlor- paration of phenol-furfural resins or supplied to 
hydrin on a small batch scale, its preparation by a industries using this chemical. The small amounts 
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thus available were instrumental in  keeping one ( i )  Wooliwdras 'f'rscrtrme?lt of ICnittctl 1Voollen 
small but essential industry operating for  two Boods and 1T'oven E1trbric.-Work on this project was 
months until commercial supplies were available. restricted to helping ICelsall R: Kemp (Tas.) Ltd. 

(v) ~ ~ ~ l ~ ~ i ~  of cracked T~~  hi^ investi- during the initia.1 stages of the oy~eration of the 
gation has received fillailcial aid froln the ~ ~ t i ~ ~ ~ ~ l  WooIinc11-as plant a t  their mill in Tasmania. This 
Gas Association of Australia. Gas produced by the project lllilY be regarded 8s conl~leted. 
high temperature craclcing of t a r  oils 1 ~ 4 1  be sixb- (i i)  Frc ncy-Lipson Tt'~(1fl1tc711 o f  K~liftcrl Goods.- 
mitted to complete analysis. The axialysis involves A pilot plant has been built and is now being oper- 
their liqnefaction and fractional distillation follolr-ec1 ated for the treatment of Iinittcd ~ ~ o o l l e n  gooils by 
by chemical a,l~alysis of the i~ldividaal distillates. the Freucy-llitbson process. '1'11tl [)1:11it J Y ~ S  (l(>sigt~ed 
The complete apparatus has heell constructed and is to reduce hantlling of the goods and the alcohol 
being assembled and tested. vapour-nuisance to a minimum. Results ohtained so 

(vi) Synthetic 1Vases.-Surplus fa t ty  acids are  f a r  are good. 
being examined as possible sources of substitute (iii) E"t1zylene.-During the year a pilot plant to 
waxes. Waxes have been prepared from coconut oil prodnee ethylene a t  the rate of 100 cu. ft. per hour 
acids, from ta,Ilow acids, and from comnlercial stearic has been operated. The ethylene is prodixced by 
acid. They vary in  melting point from 55" to 78" passing alcohol vaponr over a clay catalyst heated to 
C. and have negligihle acid numbers. Samples have 360-380" C. Sonle ~ ~ o r l r  remains to be done cm 
been submitted to various wax users to  discover the improving the clay catalyst which a t  present has 
extent to which they may replace waxes now used rather a short life. Data have, however, been col- 
and in short supply. The methods of preparation lected ~vhic11 ~l-il l  be useful in  designing larger plant. 
are a t  present still being develol?ed a t  the laboratory (iv) Et2iylene Dichloride.--A pilot plant has been 
stage. built and operated for tlie prod~lction of ethylene 

(vii) 2Cfnnnitol.-Some 50 years ago, manna from dichloride a t  the rate of 10 lb. per hour by the 
the trec Myoporzrm plafycaqpum was stated to con- chlorinatjon of ethylene in  the presence of a lead 
tain mannitol. This manna, and the exudation from catalyst. The ethylene dichloride has been used for 
which i t  is produced by evaporation, has been the production of thiokol; it may also be used for  the 
examined as a possible Australian source of niannitol. solvent extraction of Vitamin A. A qnantity was 
A method sf estimating the mallnit01 in the exuda- produced specially to assist the Universities in 
tion has been completed, and the isolation of the research work on essential drags;  if i t  had not been 
material on a small pilot plant scale is under investi- available there would have been considerable delays. 
gation. A t  present, sllpplies of the manna are (v) Chromic Anhydl-ide.-A pilot plant capable 
obtained by collection from accide~itally-infected of treating a t  least 50 Ib. of chromite per batch has 
trees, but, in  collaboration with the Botanical School beell designed, and most of the equipment required is 
of the TJnirersitg of Melbourne, the possibility is completed or is neariag conlpletion. Tlle plallt will 
being investigated of infecting the trees with the be erected and operated within the next few months. 
exciting o r ~ a n i s n ~ .  Mannitol and its derivatives (,i) purfllral.-Pilot equi1,ment is being 
have a rapidly extending range of uses. Production manufactured for the production of furfural from 
by synthetic methods commenced in 1J.S.A. in  1936 oat ].lulls and other cellulosic materials. A fraction- 
and is now in  the region of 2.000 tolls allnually- ating column for concentrating aqueous furfnral has 
Previously this chemical was produced in  Sicily been designed and mannfactnred. This column 
daily incision of the tree Fraxinlcs 0rnl.c~ during should be capable of colltimlonsly distilling a t  leaqt 
the snmmer months, the average allnual yield from 5 lb. of "wet" furfural per h w r ,  from a feed con- 
one tree being about 20 g- of a manna of varying taining 4 per cent. furfural. The autoclave required 
mannitol content. One tree of the Aixstralian species for producilIg the furfural  is in the course of manu- 
has SO far,  in eight months, prodnced exlidation con- facture. A larger autoclave capalllc of prodlxcing 
taining 8 lb. of mannitol without incisions. 20 lb. furf~xral per foiir-hour period is a t  present 

(viii) lltilization of Ortho-Creso1.-A short series being designed. 
of investigations carried out in  collaboration with the (vii) Gottschalk Permenta,tion Process.-The pilot 
Division of Forest Products concerned the produc- plant is allnost conlpleted; when it has been erected 
tion of some derivatives of o-cresol of commercial and tested i t  will be handed over to the Biochemistry 
value. Ortho-cresol proved imsnitahle as a source Section. 
of salicylic acids, since yields reached only 31 per (viii) Ptlrification of t71e Permanent Salt from the 
c*ent. of the theoretical. and the much greater yields Pink Lakes, Vic.-The p( l~~iF i l i ty  of pnrifyillg the 
re~orte(1 in the literatllre collld not be confirmed. permanent salt from the Pink Lakes near Underbool, 
On the other hand, 3 :  5-dinitro-o-~esol lvas ~howi l  Victoria, by a silnp]e washing process was investi- 
to be readily prepared. gated. Although a marked improvement in appear- 

( ix)  Miscellnneous Tnvestigations.-These include ance conld hc cffecteci by crushing and washing the 
the analysis of materials used in the constrnction of salt with brine, the insoluble impurities such as 
enemy aeroplanes, the investigation of flash points gypsum Twre not reduced sufficiently to make the 
and other properties of trichlorethylene and white salt of general use. Further  efforts to purify the 
spirit mixtm.es. the exasmination of various vegetable product are dcsci-ibed elsewhere. 
oils, the preparation of high aliphatic amines for (ix) Dowtherne Beating.-An investigation into 
flotation worlr, the estimation of anahasine in Niro- the special methods required for  preventing leakage 
tinna glnucn, and the monlding of various test pieces in "Dowtherm" systems has been carried out. The 
from commercial monlding powders. Several minor methods ultimately adopted for  malring joints and 
ncl hoc investigations h a ~ c  also heen ixnd~rtaken for for pumping the hot Dowtherm liquid have proved 
the aircraft industry. entirely satisfactory, and have now been incorpor- 

ated in a small-scale plant designed to produce 
10. CL~EMICAL ENGINEERING SECTION. ethylene oxide. 

Dnring the year 1942-43 much pilot plant has (x )  Rare Ear th  Oxides from Monazite.-A pilot 
been designed and fabricated on the site. Other plant has bee11 designed for the preparation of rare  
plant is being built to the Section's designs by engi- earth oxides by the sulphurjc acid digestion of 
neering firms. Work has been carried ont on the moi~azite. This plant will have a capacity of about 
following projects :- 50 lb. of rare  earth oxides per batch. Consideration 



has also been given to the possibility of converting 
the rare earth oxides to rare  earth fluorides on a 
pilot plant scale. 

11. ANALYTICAL SECTION. 
The Analytical Section has provided analytical 

assi~tance in conizexioii with many of the invcstiga- 
tjons cited under the Sections of Minerals Utiliza- 
tion, Physical Chemistry, and Physical Metallurgy. 
I t  has not yet fonncl time to conduct much analytical 
research, but  it has played the major par t  in  a n  
investigation of the nptake of lead and copper from 
~rarions substitute solders which had been proposed 
for use in  the canning indilstry. The results have 
been published. 

XI I I .  LUBRICANTS AND BEARINGS. 
1. GENERAL. 

Progress ha3 been maintained in  the general work 
of the Section, and the expansion of this, work and 
the development of new lilies have necessitated an  
increase in  staff and the design and construction of 
new equipment. A t  the present time the Section is 
engaged primarily on war worlr and, since a great 
part  of this is  confidential, i t  is not described here. 

The University of Melbourne is continuing its 
colla~boration. Professor E. J. Hartung has provided 
valuable assistance as well as additional laboratory 
space and facilities in  the Chemistry School. The 
Departments of Engineering, of Physics, and of 
39etallnrgy are also helping with different aspects of 
the work. 

2. LUBRICATION. 
The laboratory has been equipped with special 

apparatus constructed for  the physical and chemical 
investigation of llubricants and lubricating oils. A 
number of investigations are in  progress. 

( i )  ,%techanism of Lubrication.-Investigations are 
continuing into the mechanism by which the boun- 
dary lubricating film reduces the friction between 
sliding metal surfaces. Earlier work showed that 
polar molecules which are liighly orientated are, as 
a rnle, good boundary lubricants.. Nore recent work 
has indicated, however, tha t  a lubricant is effective 
under boundary film conditions, oiily if i t  enters into 
chemical combination with the metal surface. These 
results are of interest both from the fundamental 
and fro111 the practical point of view. 

(i i)  The Influence of Tevzperatz~re on Lubricants. 
-In general, boundary lubricants break down under 
extreme running conditions owing to the frictional 
generation of heat whieli causes a deterioration in  
lubricating eficiency. Using the friction appara , t~~s  
developed for analysing the friction between slowly 
running surfaces, the effect of temperature on the 
boundary lubricating properties of various materials 
has been investigated. This has helped to clarify the 
hasic mechanism of boundary lubrica#tion. It has 
also enabled oils and greases to he selected in  order 
of their lubricating properties. 

(iii) Cylinder Lubrication i n  a Running Encline.- 
Investigations are being continued into the coizditioils 
of lubrication between the piston r ing and cylinder 
wall of a running engine. The experimental method 
consists essentially of an  analysis of the electrical 
conductivity across the oil film between the moviizg 
piston ring and the cylinder wall. If the conditions 
amre those of fluid lubrication, the electrical resistance 
of the contact will be high; when however the film 
breaks down and metallic contact occurs, the resist- 
ance mill fall to a low value. The resistance is 
measured on a cathode ray oscillograph which may 
be synchronized with the stroke of the engine and 
which is capable of recording very rapid changes In 

resistance, so that the lubriaating conditiolis can be 
analysed in  considerable detail a t  all stages of the 
cycle. By use of this method, more precise infor- 
mation nlay be obtained regarding the various fac- 
tors, e.g., speed, and temperature and viscosity of the 
oil, which influence the breakdown of the oil film. 
So fa r  the experiments have been made on a small 
sillgle cylinder engiiie of low horsepower, ba t  the 
method could without serions difficulty be applied to 
most engines. 

(iv) Tlze Dcvclopment of Lz~b~ican ts  fo r  Shell 
Drawing.-In the production of hrass shell cases, 
sheet metal is pressed by a series of steel tlics until 
the fjnai shape is achieved. For  this process special- 
ized lubrication is necessary to prevent seizure of the 
brass on tile die, particularly if the nnmber of draw- 
ing operations is reduced. I n  collaboration with 
industrial laboratories, different types of lubricants 
were tested, and as a result locally produced lnbri- 
cants were developed which were more effective than 
the soa,ps in  current use. Rome of these compounds 
prodncc staining of the brass surface, and I'urther 
work into the detailed action of these compounds is 
being carried out. 

Experiments have also been carried out to deter- 
mine the efficacy of thin metallic films as lubricants 
in the deep drawing of steel, earlier work having 
shown that thin metallic films may, under appro- 
priate conditions, be very effective as extreme pres- 
wne lubrica~lts (see below). 

(v )  Extreme Pressvre Lubricants. -When the 
load between moving surfaces is very large and high 
temperatures are developed, i t  is cnstoniary to add 
to the mineral-oil, compounds containing w~lphur ,  
chlorine, or phosphorus or other active ingredients 
which may attack the surfaces chemicaJly and form 
a protective film which reduces thc extent of meta-llic 
seizure. A n  investigation of the mechanism of 
extreme pressure Iixhrication is being carried out, 
and ~ ~ - o r k  is being done on the development of more 
efficient extreme pressure lubricants. Experiments 
on organic compounds containing sulphur and other 
active groups have shown that the behavionr of these 
componnds is  very specific and depends on the 
reactivity of the sulphur and the other active groups. 
This work is at  present in  the initial stages. How- 
ever, certain sulphur and chlorine compounds which 
have been investigated show remarkable E.P. lubri- 
cating properties a t  high temperatures. These investi- 
gations are being extended to compounds of phos- 
phorus, chlorine, and other active orga.nic compounds. 

(vi)  Czctfing Fluids.-Apart from their properties 
as coolants, cutting fluids serve the fundamental pnr- 
pose of preventing seizure and excessive wear 
hetween the tool and the worli-, nnder the conditions 
of high load and temperature developed during the 
machining operation. I n  conjunction with otllers, 
investigations were made of the lnbricating proper- 
ties of various oils under conditions of heavy loads 
and high temperatures. TJsing these results as a 
basis, certain cutting oils have heen developed and 
are being widely nsed. I n  collaboration with the 
Lubrication Sub-committee of the M~lnitions Supply 
Laboratories, a series of tests has also been carried 
out on the Inhrica~ting properties of various com- 
mercial l i~bricants in order to grade then1 for specific 
tvpes of worlr. This has been of value in selecting 
cutting, grinding, and hoi~iiig oils for various indus- 
trial operations. 

( r i i )  Rec1a1natio.n of Lubricating 0ds.-Since all 
the lubricating oil nsed in  Australia must be 
imported, its economy is a matter of some import- 
auce. Work has been carried out on the analysis of 
used and reclaimed oils and on the efficacy of various 
methods of treatment. 





T t  has been shown that the wear depends very mark- 
edly on the surface finish of the bralie drum. It has 
also been fomtd that the presence of small quantities 
of water or sniall quantities of typical dust may causz 
a great increase in wear fo r  many types of brake 
n~a~terials. The effect of temperatnre on the friction 
ailll wear has also been investigated in certaill cases. 
This 117orlr has b'een of value to  the Services in 
enabling them to select locally-produced bralre 
materials for variot~s types of  vehicle^. 

(vi)  Friction and lVea,r Pruper*ties of Plastic 
Rearing Materials. - Various plastics have been 
csan:illed to determine their snitability as bearing 
materials. Investigations have been carried out on 
their friction anrl wear properties, a t  room tempera- 
ture and a t  c.levatei1 temperatnres, in  the presence 
and in  the a~~bsence of oil or water. These experi- 
ments have been used to select local prodncts which 
possess suitable prolwrties. 

5. TIIE STUDY OF TRANSIENT PHENOMENA. 
Ellectricaal methods have been dereloped for investi- 

gating events whioh happen i n  a very short interval 
of time (of the order of microseconds) and the 
method and apparatus is being applied to the study 
of transient pl~enomena a~socia~ted with friction and 
impact, and to explosive reactions. 

6. MISCELLANEOTIS. 
Assistance and advice has been given to the Ser- 

vices, io the Department of Aircraft Production, to  
Government organizations, and t o  industry on a 
variety of problen~s, a1.d short investigatiolis hnv,> 
been made oil yroblems such as the developm~ut and 
casting of alloys for gear pumps, the examination of 
adsorbent powders for oil replamation, anti-corrosion 
greases for bearing and engine parts, caxses of con- 
tamination and frothing in turbine oil. Members of 
the Section are actin? on or are assisting, various 
committees sach as the Bearing Control Committee, 
the Aeronaatical Research Committee, Lubrication 
Sub-committee (Munitions Supply Lnbora#ttories), 
r n ~  (1 the Standards Acso~ia tion. 

XIV. OTHER INVESTIGATIONS. 

1. DAIRY RESEARCH. 
( i )  General.-The work of the Section during the 

year has been confined t o  problems arising because 
of war conditions. Close collaboration has been main- 
tained with the Serviccs and Government Depart- 
ments, particalarly through the Scientific Advisory 
Coinmnittee (B1oodstnEs) of the Australian Food 
Conncil. Apart  from laboratory investigations, much 
time has been spent on developing several new pro- 
ducts 011 a commercial scale. Numerous members of 
the Australian dairy indnstry have whole-heartedly 
co-operated in  such work. 

(i i)  l 'rn?t~d R?etfer.-Worli on the keeping quality 
of tinned bnttrr  xvhich was mentioned in the last 
report was continued. A good measure of control 
over bacterial dcvelopment was obtained by llle 
proper incorporation of 3 per cent. of salt or 2.5 per 
cent. of salt together wit11 0.25 per cent. of boric 
acitl. Unfort~xnately, soc l~  control brought into 
strong empl.~ssis tallowy flavours tine to fa t  oxida- 
tion. The following methocts have been tried and 
Eonncl to be without significant effect in controlling 
the fault, (1) rednetion of air content of hntter to 
as low as 0.1 per cent. by volume by worliing the 
hntter in a vacuum, (2) tinning luncler vacuum, ( 3 )  
ilic30rporatio11 of htrongly heated l i l i l l r  in b11Cter 
(there were some inclications that this might act as 
an antioxidailt), (4) pastenrizntion of rream at a 

ternperatwe of 10' C. i n  excess of normal, (5)  non- 
\lashing of butter resnlting in a higher curd content. 
Some measure of control was obtained by the use of 
certain chemical anti-oxidants, but, froin other points 
of view, the desirability of the use of these is qces- 
tionable. I n  any case if the tinned butter were 
expoqetl to snfficierztly high temperatures to melt, its 
deterioration was rapid. As much tinned bntter is 
reqnirect for such conditions, attention was concen- 
trated on the preparation of a substitute which 
~ ~ o u l d  not suffer from the disabilities of butter. 

(iii) N a r d c n ~ d  R ~ r f t c ~  f71tbsfilt~tcs.--A systemntic 
investjpation of the i r~f l l re~~ce of several harder fats 
on the mclting point of dry lontlerfat has heel1 made 
wit11 the object of increasing the meltinq point abore 
tropical t~mpcratures .  Ti v a s  rlccided, as  a compro- 
mise between high melting point and palp.tshility, 
that the most desirable mixture should have a melt- 
ing point of abont 105-110° F. E~peri rnents  showed, 
that with correct methocls of cooling, such a f a t  had 
a t ~ ~ t n r e  not anlike butter at  room temperatnres 
anrl was smooth and palata1)le. A small proportion 
of salt improved the flavonr. but hastened deteriora- 
tion cansetl by oxidation of the fct. Skim milk pow- 
der, hy acting as an antioxidant, was found to  over- 
come this dificnlty. Ren~oval of a i r  dnring manu- 
f a d u r e  also retlnced the risk of oxidation. Because 
the niixtnre contains no water it is not subject t,o 
bacterial deterioration. For  several reasons hyclro- 
genated I!~ittcrfat was chosen as the hardened f a t  for 
the prodnct. This prodnct, which 21as been named 
"tropical butterfat spread," consists of a mixture of 
dry butterfat, hydrogenated butterfat, salt, and sliim 
milk powder. After coiisiclerable laboratory worlr on 
its properties, tropical butterfat spread is now being 
maanfacturecl O I I  the large scale. 

Experimental worlr has been done on other sug- 
gested butte]. substit~ztes which use butter olr bvtter- 
fa t  as a basis, in order that informiltion might be 
given on their properties and manufacture shorlld 
they be required. 

(ir) I)r.qj Butterfat.-The commercial manufac- 
ture of d ry  butterfat from butter is now being con- 
ducted on a large scale in  Australia, hoth for the 
purpose of obtaining a good grade of butterfat from 
low grade butters, and for preparing the raw 
material for  the manufacture of tropical butterfiit 
spreail. Experimental worlr on ihe properties and 
conimercial preparation of d ry  bntterfat has been 
continued. I n  collaboration with Department of 
Coinmerce officers. tlip q~l.i!ity 01' Sat produced from 
butters sufering fro111 various forlns of deterioration 
has been determined. As would be expected, if the 
ftialt iii ilie butter is associated with the non-fatty 
portion of the butter, the resnltant f a t  can be of good 
grade. I t  was found thai  by suitable treatment a 
satisfactory fa t  could be prepared from tinned Imtter 
whicl~ had been held under extreme temperature 
conditions, was over a year old, and quite unfit for 
use as bntter, even for  cooldng purposes. Consider- 
able work has been done on factors influencing the 
oxitlation of the dry fat ,  the principa.1 cause of 
clelerjoration. The effects of iron, copper, moistl~re, 
air, salt, slrim milli powder and various antioxidants 
on tlie oxidation have been investigated. The sta- 
hilily of ern~~lsions of butterfat ancl serlrnl mrhivh are 
sometimes formed when the butter is mtzlted have 
been stndiecl. as it influences the efficiency of the 
centrifnges in se!~a.~a ting the fat. The cent]-i Fuges 
cannot  educe tlie moistm.e content of the fa t  below 
that of Ille solnhility of water in bntterfnt, and in 
this conuexion various methods for  determining 
moisture of the order of 0.1% i n  bntterfat have 
beel! coml?nl-ed ancl the sol~ibility of watcr ill bntter- 
f a t  has been determined. The f a t  is a t  presellt 
exported in  4-gallon tinplate containers. These have 



not prored completely satisfactory, and exl>eriine~~ts 
are being condncterl on the use of black iron drums. 
Very favourable reports hare  been received on the 
first trial shipnient in  these drums; controls held in 
Australia mere satisfactory. 

( v )  C7zeese.--Leakage of fak is one of the main 
fartors restricting the nse and transport of cheese 
at  hi& ternlxratnres. A s t n d j ~  of the iiiflnence of 
certai~l rariahlcs oa the e ~ t e n t  of fat low Ivaq made 
during the year. Organic stal~ilisers (pectin and 
agar) had little effect on the fa t  loss. They caused 
some deterioration of flavolir and increased the 
amonnt of fat  carried off in Ihe whey. Reduction of 
the fa t  content of the cheese greatly redncecl the 
leakage of fa t  a t  high temperatures, and the mini- 
inmn fat  content compatible mith sdiqfactory tes- 
tnre was studied. While this work was in progress, 
a more prom is in^ method irirolving liornogenisation 
of the fa t  globnles was indepcndentlp developed in  
Qneensland by officers of the State Department of 
Agriculture, and the Qneensland Butter Roartl. Tests 
conducted by this Section have confirmed the great 
improvement i n  fa t  stability bronght about by the 
process. 

(vi) Compressed Nillc Powder.-(a) Storage Tests 
On 1.25-Pozbnd Blocks of Compressed Whole Milk 
I'oiut7cv.-A series of storage tests on 1.25-lb. bloclrs 
of compressed whole milk was completed dlxrinq the 
year. The bloclis were compressed at  10,000 lb. per 
sq. in. and mere wrapped in cellophane, ~vaxed paper, 
and a combjnatiol~ of these two wrappings. Rloclrs 
stored a t  37" C. were slightly stale after 32 ~veelrs, 
arid stale a t  18 weeks. At 30" C. and 75-80% rela- 
tive humidity, the insides of the bloclrs became 
slightly stale after 3 months' storage, but a t  9 
months showed no further deterioration. The ont- 
sides of the bloclcs deteriorated progressively, and 
a t  9 months were very stale. A t  room temperature 
ancl l~~xmiditp,  slight stadeness clevelopecl a t  3 nionths 
in the inside of the blocks, but as with the 30' 
samples no further deterioration occurred u p  to 12 
months. The ontside sa.lnples showed progressive 
deterioration and were very stale a t  12 months. I n  
general, f a t  oxidation m7as rare in the stored hloclts 
and " protejll staleness" app?arently accounted for 
most of the deteri~ra~tion. A report from tlie Hannah 
Dairy Research Institute, Scotland, on the cliiality of 
cornpresset2 ~vliole niilk blocks sent to Great Critdin 
as a trial  shipment, was encouraging. The blocks 
were examined 6 montlis after mjlnufadt~ire, anti 
the repo\vdrrecl inilli fonnd to he Iaonlpletely solnhle. 
The flavour of the interior of the blocks waq but 
slightly inferior to that of freshly prepared powder. 
but the ontside was pcrceptil~ly stale. 

( 6 )  Conzprcssed S ~ ~ g a r  nnd il1ilk.-As mentioiiecl 
in  last year's report, blocks made by compressing a 
mixture of 80'i;, ~17liole millt powder ilnd 2070 
ordinary sngar are readily erusliecl by hand and the 
resulting material is easily dissolred. As the chief 
disadvantage of the stl-aight nlillr Moclis was the 
difficulty of repowdering, the sugar-containing 
hloc1:s were of interest to the Services and have h e ~ n  
tried for various purlmses. Slahs weighing 1 oz. 
made by sawing large bloclrs were nsed for a time 
in Army operational packs, but a t  the liigli tempera- 
tnres to which they were sometimes subjected, over 
120" F., they rapidly deteriorated. A number of 
1-1b. bloclis were prepared for the Na.vy, and after 
storage in Melbourne for  6 months and then 2 
months iii tlie tropics, were finally returrietl to Mel- 
bourne for examination, 12 months after man~xfac- 
ture. Deterioration was no more than barely detect- 
able, and as a result of this experiment a more exten- 
sive trial is being made. 

I n  laboratory storage experiments with 1-02. slabs 
of compressed whole milk, milk with 20% sugar, 

and inilk flavoured with vanilla, it mas noted that 
both the sugar and vanilla delayed the appearance of 
staleness. For  example, plain millr slabs stored in 
tius a t  37.8' C. were stale after 68 days. whereas 
slabs containing either sugar or vaanilla were graded 
as very slightly stale. Kot until 140 days, were the 
slabs routailling sugar or vanilla classed as stale. At  
29" C. the 11sefnl life of sla1:s containinz either 
vanilla or sngnr is over 163 days (experinlent not 
yet completed), while a t  49" C.  the slahr were 
ual~sable after 28 days. 

(c)  I<ccpilzg (,)rt,cllity of Skim Milk Powt?er.-A8 
whole milk powder will not stand a storage tenipera- 
ture  of 120" F. a preliminary experiment ~ y i t h  slrin~ 
milk powder was made. A t  120' F. i t  rapid1.v 
ileteriorated, and a t  6 weeks was very stale and 
slightly bro~vn. As a result of storage experiments 
with whole and skim milk powders, it has heen con- 
chtded that a t  high temperatures protein staleness is 
at least as important as oxidatire raiicitlity in limit- 
ing the life of tlicse prodnrts, and an investigatioil 
of staleness has been started. 

(vii) Lactic Acid from Whey.-Australian pro- 
duction of 1ac.lic acid has increased con~idernbly 
owing to the difficulty of importing the acid and 
its increasing use i n  industry. The acid is being 
mainifactlxred from whey, but clifficnlties have 
occurred owing to slow and erratic fermentation. 
Some work has been done on this probleni. Pre- 
liminary results inclicatc that ,  as would be espectcd. 
various strains of lactobacilli vary greatly in  their 
capacities to ferment the lactose in  \vliey, and pro- 
mising results have been obtained by the use of' 
mixed cultures. The quality of the whey and the 
heat treatment to which i t  is subjected also influence 
the rate of fernlentation. 

2. RADIO RESEARCH 1 3 0 ~ ~ 1 ) .  
During the year, the work of this Board has been 

mainly centred in laboratory space made ava-ilahle 
in the Electrical Enqincering Scl-iool of the Univer- 
sity of Sydney. Following a conference of the fight- 
ing Services and others that was held in  Sydney in  
September, 1942, there has been a considerable 

vramme increase in the voh~me and scope of the pro, 
of the Board's work. The results of this ~vorlc are 
proving of considerable practical v d u e  to the Ser- 
vices, but for security reasons no details can be given. 
The University of Queensland is now affording help- 
fnl  co-operation in the rlnuling of field station 
establislied ia Cri.sbane. The Mt. Stromlo Observa- 
tory, the Watheroo Observatory, and the Melbourne 
Observatory have also contiinned to give ralllahle 
assistance. 

3. MINERAGRAPRIC INVESTIGATIONS. 
Forty-one investigations have been carried out 

into the mineral associntioii of roclm, ores, and mill 
prodacts submitted by mining companies and insti- 
tntions, anil the majority h a ~ e  contributeil t o  the 
search and production of metals required for war 
pnrposes. Each investigation was complete in  itself 
and Jvas directed to some specific problem luostly 
connected with the occurrence of a valuable mineral 
in an ore, concentrate, o r  tailing. Twelve investiga- 
tions were concerned with orec that merc snbjected 
to experimental treatment in  the ore-dressinq labora- 
tories, while six dealt mith materials under investiga- 
tion by the Ilincrals Cominittee at  Ca.iiberra. 

One of the latter included a petrological examina- 
tion of a series of roclis from the scheelite mine a t  
King Island. It was found that the scheelite occurs 
chiefly in  a garnet-hornfels and to a less extent in a 
garnet-diopsicle-hornfels. As these rocks are derived 
by the contact metamorpl~ism of a calcareons sedi- 
ment and are extensive and interbedded with other 
types of hornfels, an  environment exists for ail occur- 
rence of scheelite of considerable magnitude. 



A n  extensive examination was made of the com- design for each treatment stage has been determined 
position of the tin-bearing \reins of Renison Bell, in detail as the direct result of laboratory find~ngs 
where the t in occurs chiefly as cassiterite and, to a without any intermediate pilot p!iuit t~~orl i .  A t  the 
minor degree, as stannite, in  a gangue consisting cornnlericement of the work tlle ore characteristics 
largely of irorl s~~lphides .  The nature and character were completely unlrnown. All the remaining morli 
of the lodses tha t  are involved in milling these ores has been 011 base metal ores, those of copper, anti- 
mere cleterlnined in  a comprehensive examination of mony, tin, and tungsten receiving most a t t e n t i o ~ ~ .  
the varying co~lcentrates and tailings produced i11 During the year close liaison has been established 
successive stages in  the operating mill. A similar with the Controller of AIinerals I'roductio~z and the 
suite of inilierals was found in  t in  ore from the North Mineral Reso~lrces Survey; both of these organiza- 
Va1le.y lode a t  3lt. Rischoff. where the cassiterite tions have kept the laboratory well supplied with 
crystals have a somewhat larger grain size. This work. 
similarity included even the occurrence of occasioiial 5 .  BIOMETRICS. 
niinute particles of native bismuth. (i)  General.-Under the system of re-organiza- 

The investigations bcen facilitated by con- tion establishel[ early in 1941, the Seetion ilos cork 
tributions fro111 a number of mining eolnpanies tillued to be actively engageti in co-operation with 
throngh the Australasian Inslitlite of Dlining ant1 offieem of the Counci17,y ~ i ~ i ~ i ~ ~ ~ ,  and also 
Metallurgy. The University of Nelbourne has also external orgallisatiolls. ~h~ 
assisted by granting laboratory accommodation in investigatiolls on behalf of the letter, 
the Geology School. viz., various branches of the Services, and other 

4. ORE-D~ESEIN~ ~NVESTIGATIONS. bodies directly or indirectly associated with the war 
eEort, conlprised a large part  of the work done 

Co-operative investigations have been continued in duriljg the period under review, and are reported 
the laboratories a t  the Kalgoorlie School of Mines, elscrfhere, To the increased demands of the 
the South Australiai~ Scllool of DIines and Industries, fljrtller additions made to the and ' and the lLIetallilrgica1 School of the University of calclllating eqldpmel,t Dllrjng the year one oficer ilfelhonrne. As in  the previous year, conditions aris- remained seconded-at first to the Department of iiig out of the war co~itiiiued to emphasize the Ill,me security later to the Directorate of importance of minerals other than gold. 

A t  Kalgoorlie, where considerable attention has Blan1)otr;er. 

been paid to investigations into the treatment of base (i i)  Dioisio?z of Plaint Iv~dzlstry.-Statistical assist- 
and non-metallic strategic minerals, the prin- a'1ce h'rs given '0 the 'ection in 'on- 

cipal investigatiolls have loeen the coilcentration of nexioll with a yield trial of ~ a r d e n  peas infected 
graphite ores frolu ~ ~ u l l g ~ i n , l p ,  flotation co,,centra- with nlosaic viri~s,  a yield and disease rating trial  of 
tion of pyritic ore from N~~~~~~~~~ for ntilizatioll ill maize grown on soils prepared with different green 
the rnallufacture of sulphuric acid, of m a n n r e s a n d  fertilizers, and an  experiment on the 
scheelite frorrl olmes from Higginsville and Comet Vale respO"" '. radic6'a i n  the Wingello and PelVose 

and of scheelitc and ~ ~ o l f r n m  from a6ccnmulated and districts to  superphosphate. Other work included 
c u r ~ e n t  mill tailing--; fro111 E d i ~ a  N a y  Anlalqamated the analysis of a pol experiment designed to provide 
Gold Mines a t  Westonia. The last n:~med investiga- evidence on the association of talre-all of wheat with 
tioii has provided the nletallurgical inforrilat~on mine~a ls  in  the  soil, and also the design of a field 

for tile design of a suitable recovery plallt trial with fertilizers applied to an area with a very 
which is now being erected. An iiivestigatioii was high percentage of take-all the previous season. 
also conducted into the tretjtment of a pyritic Elor the Agrostology Section, considerable tinie has 
copper ore frolll 'SJidgelnoo]tha for the purpose of been spent in maiiitajning the tabulation of data for  
recoverillg botll gold and copper and of producillg a tmrO long-terlll grazing trials, Olle 011 a sown pasture 
high grade pyrite eoilcel~trate suitable for  use in the at Canberra, a~1d the other on a Mitchell grass 
~'roduction of sulPhurjc ;Icicl, In addition, the possi- PastlH" a t  "Gilrlxth Plains." Assistance mas given 
hility of recovering rntile, zircoll, ilmenite from in  the arlalysis of field and pot mannrial trials with 
beach sands on the sot~tll coast of \Vestern Australia luce1"lle and ill the allab'sis of a series of spraying 
has been investigatecl, and a slnall water-jaclreted trials for the colltrol of hoary cress. 
copper smeltiilg furnace has beell erectecl a t  Ravens- Other ~ o r l i  for the Division included the design 
thorpe to produce blister copper froill the oxidized of a vernalization exl'eriment for cabbages, a progeny 
ores of that district. Problems of gold ore treatment trial for s~tbterranean clover, and a series of pure 
have also beell investigated, bat  these have formed line and pasture m i ~ t n r e  trials of recent introduc- 
only a lnillor portion of the worli of the Laboratory, tions. analyses of variety and rate of sowing 
which has been for  the lnost pa r t  devoted to the trials with flax 11~er.e also made. 
recovery of strategic minerals required fo r  war  (iii) Division of Economic E'ntomology. - The 
purposes. tvork for this Division during the year included 

A t  Adelaide, worlr has been coiltinued on graphite, analyses of field spraying trials made against Ruther- 
particularly in assisting the production comf,ally d e l l  bug, potato ]710th, cabbage butterfly, and aphids; 
w i t l ~  technical criticism and advice. An investiga- analyses for a series of experiments on dusting of 
tioii is in  progress on the preparatioil of high-grade potato tubers against larvae of potato moth; the 
fluorite to be used in  the manufacture of alumhiurn. design and analysis of spray trials for  house flies 
Special attention has been given to local deposits of and mosquitoes and trials with spreading oils for  
phosphate ~vhicsh h peace-time \\rere too low-gra,de to mosquito larvae; preliminary designs for ganging 
be able to coiilpcte with the irnported rock. Three the CoIour preferences of house flies; and the cstima- 
~c>ports have bcen issued alld work is still in  progress. tion of weevil populations by sampling. 

A t  IIeIbourne, the major investigation EOY tlle (iv) Di~jisiolz of Porest Prodzccts. - During the 
period has been the work leading to the design of the period under review, the  Section has continued 
King Island Scheelite Company's new large tungsten the planning of investigations and the analysis of 
concentrator. This investigation, which 11as been experimental data for the several Sections of this 
carried out a t  the request of the Controller of Division. 
Minerals Production, has occupied the greater par t  F o r  the Timber ilfechanics Section analyses have 
of the laboratory's time. The work has been very been nlade to determine working stresses for a 
detailed and is unique in  the respect that final plant variety of timbers and the correlations of various 
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properties of plywood from different species. F o r  which give guidance to a ~ r c r a f t  servicing authorities, 
the Chemistry Section a no~nbcr  of experirrlents desjgl~ers, and others in  rrga,rd to the interchange- 
relating to the manufacture and testing of paper ability of conlponents and materials. 
pulp have been analysed; these include Lampen mill The Association has continued to give service in  
studies, comparison of Larnpen mill and ICollergang, respect of the supplying of Australian reprints of 
stocl; divider and ~ t o ~ l i  press st~idies, burst tester overseas standards llnder authority from the respec- 
and tear tester studies. E'or the Flax Section work tive original publishers. I n  acldition to Britisli Stan- 
done included analyses of retting experinleiits from dard and British Air JIinistry Specifications, these 
agricultnral trials, colnparisons of retting methods, include sta.ndards of the American Standards Asso- 
and studies of strength testing methods. Other work ciation and the Society of Antomotive Engineelms 
inclnded the analysis of experiments on the effect of (Inc.)  of U.S.A. J lany hundreds of such documents 
high and low temperatures on the mechanical proper- have been reprinted to meet Governmental needs. 
ties of solid timber, plywood and strength of glue The Association's informatiorl service in relation 
line (Tirnber Physics Section). and studies of testing to specifications contimies to be in  strong demand. 
techniqne, manufacturing technique, comparisor~s of and has an  establishecl position in  the eyes of depart- 
resins as  adhesives, and the examination of commer- ments of government ailcl in  indnstuy and conlmerce 
cia1 test results with a view to  framing sl~ecifications 
(Improved Tvood Studies). A great amount of 
exte~.nnl aclvisory work has also been undertaken, XV. INFORMATION SECTION. 
particularly fo r  paper companies in  coiincxion with 
the institution of qnality control technique in  manu- 1. GENERAL. 
factnring plants. The demand for  the services of the Inforinaticm 

Routine colnputations included the calculation of Section by industrialists, busiiiess organizatjons and 
spec.ification tests 011 aircraft tilllbers (53,000), rnois- their scientific investigators, Government depart- 
tnre  contents (80,000), miscellaneous tests (17,00Oj, mellts, by the Co~lncil's ow7n staff. reported in 
and the calculation of means, s ta~ldard deviations, previous Years, has continued. Apart from its no!'- 
and stalltiard errors of lileans for mecllanical and ma1 functioning EM a centre for the dissemination of 
sljrin]caoe groperties and density of tilllher, for  srientific inforination, the Section is nnl<illg a dis- 
different species. tinct coatribntion to  the war effort, especially in  the 

( V )  of Animal HEulth preparation of summaries a,nd bibliographies in con- 

The Section has continued with the extensive study nexion wit11 wsl>ects of tecllllical production, in  the 

of data derived the parasitological field trials (aompilation of information on the substitution of 

a t  Arniida.le (N.S.W.). Throughout the past year Australian raw materials for materials forinerly 

the work consisted principally of the reduction of imported, and in  the preparation of information 011 

primary cliaiato!ogical data i a  order to correlate ways and means for extending the ~ l s e f r ~ l  life of 

tllem with tile oarjatiolls in worm Other further articles and materials in short supply. 

worl; in parasitology included the analysis of data 
from field trials at Gostmyclr, Cherry TIill, Morednn, 
Canberra, and Elillcrest, which had been designed to  
determine the eff~cacy of varions anthelmintics. The 
rem;~iniiig major contributions to the year's ~vorli. 
consisted of the analysis of an  extensive set of data 
derived from progeny testing trials and further 
in.-cstjgatiol~s on the de~~elopmenh of a technique for 
estimating thc numbers of eggs of parasitic worms in 
faecal material. 

(vi)  I ~ r i g u t i o ? ~  Research Station, Grifith.-In the 
last report it was stated that the analysis of the data 
from the Griffith Horticultural Survey had been 
cdompleted and that the Section was collaborating 
\vith officers of this Station in  preparing a report on 
the ii~vcstigation. This report was completed early 
in  the period under reuiew, and a description of the 
investigation and summary of the results are being 
published as Bulletin 168. 

2.  INFORMATION FOR COUNCIT,. 
During the year, a considerable amouut of work 

has been carried out for the Executive Committee 
and the various Divisions of the Council. For  
example, in  connexion with the  programme to estab- 
1isl.l rubber-producing plants in  Anstralia, a report 
was prepared on the conditions considered necessary 
for  the growing of guaynle in  Califor~iia;  in the light 
of that esl)erieilce areas in  Australia were defined 
wherein successful cultivation might be expected. 
Surveys mere also made illto the uses of citric acid in 
foodstuffs and of the amounts considered essential in 
the various industries associated there\vith, and into 
the utilization of phosphates in  foods. Consitleration 
was given to the rep1:lcelnent of citric acid by acid 
phosphates or by other possible substitutes. Other 
matters reported on concerned oils and waxes and 
methods of extraction and possible utiliziltjon of flax 
Toax 

(vii) Ncrtionnl Standards L a h ~ r a t o ~ y . - - T h e  Sec- TO give assistance in  the investigational worlr 
tion colnpleted 811 extensive set of tables which were evelltnally to be carried out by tile Council's Divi- 
designed to facilitate the reduction of observational sions, using the ele(.tron microscope, a11 estensivc 
data obtained with certain optical equiprrlellt in the bibliography \vas prepared 011 the construetion ant1 
1'liysic.s Sec3tio11 of this labort~toi*y. perfoi.nlwnce snd  general application of the instru- 

ment. I n  adclition. :I paper was presented lo the 
6. STANDARDS ASSOCIATION OF AUSTRALIA.* Australian Chemical Institnte sunl~narizing its vari- 

The Association's activities in  the preparation of ons fields of application and the value of the jnstru- 
standards related to  defence needs have been fully ~ n e n t  in research prgjects. 
lllaintairied during the past year. The total nn~nber  Once again, the Division of Industrial Chemistry 
of Australiau standal*ds now exceeds 600, of wl~ich has used the Section in  the initial stages of certain 
over 200 are war-time Emergency Standards. A of its projects. I n  connexion with the investiqations 
Ihrge proportion of these furnish the basis for con- relatinq to the conser~a t io~ i  of t in supplies, a report 
trolling the quality of aircraft 1aa.terials and corn- was ~ r e l ~ a r e d  on the relative efficiencies of hydrogen 
ponents. Others are  related to munitions of various and carbon monoxide in  the gaseous reduction of 
types, home defence needs, A.R.P. requirements, cassiterite. A further summary relating to t in con- 
si~bstitute illatel.ials to replace others iu short supply, servation was also prepared on fluxes for low tin 
and the lilre. Soine valnable reports furnish data solders. Other matters IooIced into related to the 

* This Association is an indel~endent body which is flnancially supported by contributions from Governments and industries. The Council for 
Sdentifc and Industrial Research acts as the llaison body between the Association and its main contributor-the Commonwealth Government. 



I possible chemical removal of carbon deposits from 
internal comb~~st ion engines, the simultaneous pro- 
duction of iron and cement, the production of bitu- 
men from shale, and the nlelting OF metals in vacuo. 

A detailed literature survey was also nlade for  the 
purpose of obtaining information on the manufac- 
ture of styrene, required for the prepamtion of 
resins and synthetic rubber, arid of its polymeriza- 
tion. The literature on the preparation and proper- 
ties of secondary alcohols and lietones of high mole- 
cu!ar weight (obtained from fat ty  acids) has also 
been reviewed in the l i ~ h t  of their possible v d u e  as 
substitute materials for waxes. 

Assistance fo r  other Ilivisions has covered the 
manufacture of ball bearings, balls and  ball races, 
ilie cutting of diamonds, the maunfactnre of diamond 
[lies, the electro-picliling of steel, and  notch sensi- 
tivity and tlie testing of bearings. 

Extensive bibliographies l1a;ve been compiled on 
the-storage of vegetables, on the drying of vegetables 
and on the greaseproofing and ~vaterproofing of 
paper and sinlilar packaging materials. 

3. INFORMATION FOR D~ANUE'ACTUXEIZS, GOVEIZNMENT 
DEPSRTSIENTS, &c. 

The usual demand from Government departments, 
manufa~eturers, and private individuals, in  addition 
to tlie above-mentioned delnands from within the 
Council, has beell experienced. I n  this field of its 
activities the Section docs not confine its activities 
to literature surveys; i t  also plays an important par t  
in putting enquirers into toncli with authorities o? 
laboratories-many of then1 quite outside the Cotm- 
cil-concerned tvitli the subjects a t  issue. Some of 
the nlost important requests have been concerned 
either with the conservation of materials or with tlie 
preparation or utilization of substitutes for n~;ilerials 
in inereasiligly short supply. 

Conservation of iLlateria,ls.--A corllprehensive sum- 
mary of available information on 11:ethods for the 
extension of the wearing life of clothing. foot t~ear ,  
&c., was prepared for the Rationing Commission. 
This report was considered of great value to the 
Coliimi~sion and later f ornled par t  of a more coivpre- 
hensive sunlmary prepared on the care and preserva- 
tion of Ilouseboltl goods of all types for the Ileprtrt- 
nieiit of W a r  Oi*ganization of Industry. Reports 
were also prepared on methods for the prevention of 
the deterioratioll of ground sheets and parachute 
sillr, the effects of d ry  cleaning processes on various 
textiles, the fireproofing of textiles, the facing of 
maps to ensure lollger IISPPUI life, the use of alkalies 
in soaps, substitution of salt cake for socia ash in 
glass nlanufacture, low-tin solders, and possible sub- 
stitutes for linseed oil. 

A selection of other matters concerning which 
requests have been received is as follows:--Prepara- 
t ion of chcnlicals: Formic and oxalic acid from ' carbon monoxide, 8-hydroxyyuinoline, silica aerogel, 

I tlithio-salicylic acid, o-snlphobenzoic acid, hydro- 
quinone, metol, amiclol, chloroform, lecithin from egg 
yolk, acetaldehyde froin acetylene, lactic acid, 
bromal, bro~nethol, electrolytic production of hgdro- 
gen, urea, citric acid. tartaric acid, cream of tartar,  
penicillin, gramicidiil, artificial graphite, carbon 
blacl:, inagnesium trisilicate. Pou7ztlry uncl engi- 
~zecl-itz{j problems : Graphite crncibles, surface ten- 
sion of iliolten metals, Detroit rocking arc furnace, 
heat treatment of alloys, cntting and quenching oils, 
extrusion of metals, indium-si l~er  elloys, indium 
plating, hard chromi~xm plating, electrolytic produc- 
tion of copper and iron tubes, wettin.. agel~ts for 
nickel plating baths, liquid air  machine for oxygen 
production, colonring zinc allovs, etching aluminium. 

bronze, uses of electrolytic manganese, electrolytic 
polishing of stai~ilrss steel, anodizing alumini~uin, 
hard niclrel plating. Food problems: Dehydration of 
fruit, regetablts, meat, butter and eggs, meat 
extl-acts, sugar beet, apple treacle, gelatine, olive oil, 
carrot juice. flavonring essences. Fuels : Coal dust 
for I.C. engines, alcohol petrol blends, use of met 
alcohol, production of gaseous hydrogen as a fuel, 
petrol pump diaphragms. Utilization of ~ n a s t e  pro- 
tlzccts : Recovery of wool grease, wood distillation, 
glue from hides, utilization of braclren, by-products 
from abattoirs, distillation of bones, flax wax. 
St  oruge ba ttcries : Cadmium-i~iclrel and zinc-lead 
storage batteries, synthetic resins for battery con- 
tainers. nliscellaneous : Ships' paint, perspex, soy- 
bean protein, tanning sheepsliins, bonding materials 
for  diatomite, " immunizing " cotton, vnlcunixccl red 
fibre, fluorescent printing inlrs, sunflower oil, scent 
production, rapeseed cake, synthetic rubber,  hale 
oil, use of carbon dioxide in  blasting cartridges, effect 
of colour on flies, lead poisonirig, specificatiolls for 
chrolllitc ores, wool as a n  i l~sulating agent, rotenone 
from Lonchocarpus, lucerne meal for animal feeding, 
gas bags for automobilies, growing tea, angora 
rabbits. 

4. GONMITTEES, ABSTRACTS, &c. 
Officers of the Section have continued to act on 

various special committees; fo r  instance, one has 
acted as Chairman of the Standards Association 
Comniittee on the Rotproofing of Materials. During 
the Sear, i t  was recognized that it ~ ~ o i l l d  he of mntual 
bellefit to certain of the Council's Divisiolis and Sec- 
tions and to the Munitions Supply Laboratories if 
?loser liaison were maintained between the two 
organizatiolzs and each were regalarly infornied of 
the projects and investigations being carried out by 
the other. To this end a definite contact was estab- 
lished and an  officer of the S(1dion appointed to act as 
the Council's liaison officer; he also acts in  a similar 
capacity in maintaining contact mith the Depart- 
nlcnt of W a r  Organization of Indnstl-y and tlie Com- 
mourvetllth Scientific Liaison Bureau. 

Officers of the Section have continuetl to act as  an  
abstracting panel for the preparation of the "Aus- 
tralian Clieniical Abstracts" which are confined 
entirely to reports and articles published in  Ans- 
tralia and to Austr.aliau patents, and which are pub 
lidled by the Australian Chernical Institnte. 

5. LIBRARY. 
The Cou~icil's Library has continued to develop, 

particularly on the industrial side. The recognition 
of its ralnc is enlpl~nsized by the increasinp nse oat- 
side orgai~izations and il~dividuals are malilng of it. 
While the same difficulties are being experienced as 
in  previous war years, in the obta.ininp of references 
from overseas publications, the further development 
of the photograpl~ic microfilm service during Ihc 
year has off-set tbis trouble to some extent. l'l~c~ 
subject indexing of the library is being conipletely 
revised a l ~ d  re-organized on the sound principles as 
laid out for the alpha'uetico-classed system. 

Efforts to record library holdings of journals 
througlront Australia 110t mentioned i n  the Cata- 
logac of S(8ielllific alld Tec11nic:al Periodicals iu  
libraries in Australia, have been continued, and tlle 
function of the Conncil's library to be considered I)y 
other libraries a.s a central bureau of i~lfonl~at iot l  on 
scie~ltifie periodicals is being developed. I n  c,ov- 
nexion mith this plan a conlprehensive survey of th? 
abstracting and iildexiag pe~ioilicals in the Counei l '~  
library was made during the year. I n  the summary 
prepared therefrom, information is given as to the 
pnrely indexing or  abstrncli~lg nature of the pax- 
ticular periodical, the field covered, the extent to 



which the literature of that field is covered, the fre- 
quency of publication, the publishing body, the 
historical record of the publicatioll in order to ellsure 
a c.ontinuity of coverage from initial publication to 
the present, the period over which the periodical 11s 
been taltcn b~ the library, and, where such pnblica- 
tion has not heen taliell from its inceptiorl by other 
libraries in 1\Ielbourne or attached to various of th. 
Council's L)ivisions, where earlier volumes may be 
obtained. 

The recognition of the necessity for specialized 
libraries throughout the new departments dealing 
with war activities has led to the building up of 
small libraries of current periodicals and essential 
text-boolis by these organizations. I n  addition, the 
establjshinent of technical libraries by other public: 
and stlnli-public bodies and private firms is continu- 
ing. As a result the call on the library staff for 
advice and assistance in regard to their organization 
and n~ail i tena~~~ce has increased materially during 
the year. Wheu this factor is coilsidered in conjnnc- 
tion with the difficulties experienced by the Council 
in obtaining the services of trained personael for its 
o~vn libraries, the urgent necessity for the provision 
of facilities for the adequate training of librarians in 
Australia cannot be too strollgly emphasized. 

The great value of the sma.11 sized camera in dis- 
seminating information has been further demon- 
strated by experience during the past year. Scientific 
worliers in Government and University laboratories 
and in industry continne in still increasing numbers 
to u,\e the Section to obtain copies of scientific articles 
01. reports otherwise inaccessible to them. This ser- 
vice is proving of particular value in overcoming 
difficulties caused by the war's interruption of the 
distribution of illally technical journals that formerly 
reached Australia. I11 addition many libraries and 
mganizations continue to give most helpful co-opera- 
tion by lending the Council their special literature 
for photographing, and in this way are helping to 
weld the scattered scieiitific information available in 
different Australian localities into the one national 
whole. 

The microfilm camera is also proving of consider- 
aMe value to the Council's liaison offices that have 
been established in Ellgland and America. By its 
use a very considerable volume of unpriilted reports 
-many of a secret or confidential nature-are regu- 
larly being transferred to Australia. The Section is 
looking after the distribution of this informastion. 

XVI. FINANICIAL MATTERS, STAFF, AND PUBLICATIONS. 

The statement of expenditure from 1~it July, 1942, to 30th June, 1943, is as follows:- 
E % 5 

1. Salaries and contingencies . . . . . . . . . . . . . . . . . . 46,612' 

2. Remuneration of Chairman and Members of Council . . . . . . . . . . . . 2,577f 

3. Investigations- 
( i )  Animal Health and Nutrition Problems . . . . . . . . . . . . 64,309 . . . , 

Less contributions from- - 
Commonwealth Bank . . . . . . . . . . . . 0,bUU . . . . 
Department of Agriculture and Stock, Brisbane . . . . . . 1,000 . . . . 
George Aitkeri Pastoral Research Trust . . . . . . . . 2,000 . . . . 
University of Sydney . . . . . . . . . . . . 250 . . . . 
Australian Cattle Research Associati011 . . . . . . . . 3,000 . . . . 

CT cno 
A4ustralian Wool Board . . . . . . . . . . . . 1 ,avo . . . . 
Australian Meat Board . . . . . . . . . . . . 135 . . . . 
Revenue Funds- 

Vaccine . . . . . . 
Pleuro Pneumonia . . . . 
Mastitis . . . . . . 
Toxaemic Jaundice-Barooga . . 
F. D. McMaster Field Station . . 
" Gilruth Plains " National Field Station 
Nutrition Laboratory . . . . 
Oestrus Experiment . . . . 

( i i )  Plant Problc~ns-Division of Plant Industry . . . . 
Less contributions froni- 

Australian Wool Board . . . . . . . . 
Department of Supply and Shipping . . . . . . 
Department of Commerce . . . . . . . . 

(iii)  Entomological Problems-Division of Economic Entomology 

Less contributions from- 
Ministry of Agriculture, Egypt . . . . . . 
Australian Wheat Board . . . . . . . . 
Central Wool Comnlittee . . . . . . . . 
Commonwealth Bank . . . . . . . . 

( iv)  Horticultural Problems of the Irrigation Settlements- 
( a )  Citricultursl-Research Station, Griffith . . . . 

Less contributions . . . . . . . . 
From- 7,216 . . 

Sew South Wales Water Conservation Irrigation Commission 2,000 . . . . 
Griffith Research Station Revenue Fund . . . . . . 1,784 . . . . 
Murrumbidgee Irrigation Area Co-operative Society . . . . 8 . . . . 

The main Items of expenditure under this heading are salaries of the Administrative staff at the Council's Head Oface - salaries and expenses of offlmrs 
s t  Australia House, London, and a t  Legation, Washington; staff and upkeep of Btate Committees; travelling expenses of ~ e f a d  OWce staff, membem of the 
Council, kc., and printiug and general offlce expenditure. 

t Rovided from Cowolldated Revenue Fund. 



( b ) Viticultural-Research Station Merbein . . . . . . . . 
Less contributions . . . . . , . . . . . . 

From- 

Dried Frui ts  Control Board . . . . 
Irymple Packing Proprietary Limited . . 
Mildura Co-operative Bruit  Company . . 
Red Cliffs Co-operative Frui t  Company . . 
Aurora Packing Proprietary Limited . . 
Nyah IlToorineii Enquiry Committee . . 
Department of Supply and Shipping . . 
Rlerbein Rcsearcl~ Station Revenue Fund . . 

( v )  Soil Problems . . . . . . . . . . . . . . 
Less contributions from- 

Con~monwealth Bank . . . . . . . . . . . . 
Australian Cpment RIanufacturers Association . . . . . , 

(v i )  Food Preservation and Transport Problems- . . 
Leas contributions from- 

Common~vealth Bank . . . . . . 
Kew South Wales Department of Agriculture 
Queensland Xea t  Inrlustry Board . . . . 
Anstralian Meat Board . . . . . . 
Metropolitan Meat Industry Commission . . 
Egg Prod~iccru' Council . . . . . . 
IV. ,411gliss Limited . . . . . . 
Apple and Pear Marketing Boarcl . . . . 
Department of Commerce . . . . . . 
Alfred T,amrcnce . . . . . . . . 
Food Preservation Revenue Bllnd . . . . 

(vi i )  Forest Products Problems . . . . . . 
Lcss contributions from- 

Commonw~ealth Bank . . . . . . 
Australian Paper Rlanufacturers Limited . . 
Associaicd Pulp and Paper Mills Limited . . 
Australian Newsprint Mills Limited . . . . 
Tar  Distillers' Rcsearrh Cominittcc . . . . 
Department of Supply and Shipping . . . . 
Department of Aircraft Production . . . . 
Bureaux of Forestry . . . . 
Miscellaneous contributions . . . . . . 

(v i i i )  Mining and Metallurgy . . . . . . . . . . . . 
1;css contributions from- 

-1ustl.alai.ian Tnstitute of Mining and Metallurgy . . . . . . 
( ix  ) Radio Research . . . . . . . . . . . . . , 

Less contributions from- 
Postmaster-General's Department . . . . . . . . . . 
Dcpartmc~its of Army. Kary, and Air . . . . . . . . 

( x )  Information Service including Library . . . . . . . . . . 
I m s  contribntious fro111 F~'orc>iyn Journal Service . . . . . . 

(x i )  Fisheries Investigatiom . . . . . . . . . . . . . . 
Less contributions from New South Wales Government . . . . 

(x i i )  Aeronautical Research . . . . . . . . . . . . . . 
Less contributions from- 

Department of Aircraft Production . . . . . . . . . . 
Department of Air . . . . . . . . . . . . 

(x i i i )  National Standards Laboratory. .  . . . . . . . . . . 
Less contribntions . . . . . . . . . . . . . . 

(xiv) Industrial  Chemistry . . . . . . . . . . . . . . 
Less contribntions from- 

Department of Munitions . . . . . . . . . . . . 
Australian Cement Manufacturers Association . . . . . . 
National Gas Association . . . . . . . . . . . . 

( xv ) Miscellaneous- 
( a )  Dairy Research . . . . . . . . . . . . . . 
(71 ) Biornetrics Section . . . . . . . . . . . . 
(0) ' ~ ~ b r i c a n t ~  and Bearings . . . . . . . . . . . . 

I;e.~s contributions from University of Melbourne . . . . .. 
( d )  Air Raid Precautions . . . . . . . . . . . . 

Less rontrihutions from Department of the Interior . . . . 
( e )  Various . . . . . . . . . . . . . . 

Less contributions from Department of Commerce . . . . 

I Total of I tem 3-Investigations . . . . . . . . 



1942-4fand 
balances brougt 

forward from 
It Expenditure 

1942-43. The following statement shows the receipts and dis- 
bursements dm.ing tlw gear 1942-43 of tlic funds pro- 
vided by outside bodies and recorded in the special 
account est:iblished in  1931, entitled " T h e  Specific 
Purposes T r u s t  Account " :- 

R e c e i ~ b  

Brought forward . . 
-4ustralian Meat Board (Meat 

Investigations) . . . . 
llletropolitan Meat Industry Com- 

missioner of New South Wales 
( I Ic&t  I t i r e s t i g ~ t i o ~ h )  , , . . 

Queensland Meat Industry Board 
(hieat  Investigations) . . 

Apple and Pear Marketing Board- 
Apple Juice Certification (Food 
Preservation Investigations) . . 

?;ex South Wales Department of 
Agriculture (Food Investiga- 

1942-45 and 
balances brought E:g;!i!y 
forward from 

Comrnon~vealth Bank (Animal 
Health and Nutrition, Horticul- 
tural, Food Preservation and 
Transport, Pricltly Pear, and 
Forest l'roducts Investigations) 

Australian Wool Board (Animal 
Health and Nutrition Investiga- 
tions-Sheep Research) . . 

Australian Cattle Research Asso- 
ciation (Mastitis Investigations) 

George AitBen Pastoral liesearch 
Trust  (Animal Health and 
Animal Nutrition Investigations 
-Sheep Kesearc11) . . 

Queensland Government ca t t id  
Rescxrch (Animal Health and 
Sutr i t ion  Investigations) . . 

University of Sydney (Animal 
IIealth and Nutrition Investiga- 
t ions) . . 

-%ustralian ~ e a d  'koard ' (~oxaernic  
janntlice iiirt~stigations, Barooga, 
Kew South Wales) . . . . 

( . I'.17. Fairbairn (Animal Health 
ancl Snt r i t ion  Investigations- 
Icootrot cont~,ol)  . . . . 

Victorian Central Citrus Associa- 
tion--Citrus Problems (P lan t  
Industry Investigations ) . . 

Tobacco Trust Fund-Prime Minis- 
ter's Department-Tobacco Pro- 
blems (I'lant Industry Investi- 
gations) :. . . . . 

Depart~iient of Supply and Shipping 
-3Ic~tlicinal Plants (Plant  Tn- 
c111stry Investigations) . . 

Commonwealth Bank-Bee Research 
(Entomological Investigations) 

Ministry of Agriculture, Egypt, 
Cotton Investigations (Entomolo- 
gical 111vestigations) . . 

Australian Wheat ~oaid-Wheat  
Infestation (Entomological In- 
restigations) . . . . 

Central Wool committee-wool 
Infestation (Entomological In- 
restig:rtions) 

New South Wales ~ a t e i .  ~onsei.: 
vation and Irrigation Commission 
(Maintenance of Griffith Research 
Station) . . . . . . 

Murrumbidgee Irrigation Area 
Co-op. Society (Maintenance of 
Griffitl~ R(~scnrc11 Stiltion ) . . 

&fur~,un~l)idgcc I r r i g a t i o ~ ~  Area Exe- 
c l~t ivc  C'on~~~~ittce-Project  lia~.nl, 
Griffitl~ Iiescnrrl~ Station . . 

Mild~lra Co-operative F ru i t  Com- 
pany (Dried Vine Frui ts  Investi- 
gations, l \ rcr l )c i~~)  . . . . 

Irymple Packing Company (Dried 
Vine Frui ts  Investigations, 

tions ) . . . . 
A. Lawrence & CO. (Division of 

Food Preservation and Trans- 
port ) 

W. Angliss ~ t d . '  '( ~ i v i s i d n  of Food 
Preservation ant1 Trnns1)ort) . . 

L. Berger & Sons (Division of Food 
P r c i c ~  ration al~rl  Triinsport ) 

Batlow Packing House Co-op. LG. 
(Division of Food Preservation 
and Transport-Fruit Juice In- 
vestigations) . . 

Lewis Berger & Sons LG. 
(Division of Food Preservation 
and Transport-Fruit Juice 
Investigations) . . . . 

Egg Producers' Council (Division 
of Food Preservation ahd Trans- 
port-l<Ct.,.g Investigations) . . 

Egg Producers' Council (Watery 
Whites in Eggs) . . . . 

l)c[)a1,t111cs1lt of ('omrnerce and Agri- 
c.nlturc ( U i r i ~ i o n  of Food Preser- 
v i l t i o~~  and T~,a~~s~~or t - l )ehydra-  
tion 11ivcstigation.j) . . . . 

Australian Paper Manufacturers 
Limited (Paper Pulp Investiga- 
t ions) 

Associated pulp" and ~ i p e r  ~ i i i  
Limited (Paper Pulp Investiga- 
tions) . . . . . . 

Australian Newsprint Mills Pty. 
Ltd. (Paper Pulp Investiga- 
tions) . . . . . . 

Ilepartment of Aircraft Proiluction 
1 Forest Proclurts and Aero- 
\ -  

~ ~ a n t i c s )  . . . . . . 
Bureau of Foregtry, Canberra, a n d  

Forest Services of Queens- 
land, Victoria, New South Wales, 
and Western -4ustralia-Wood 
Stnlcture (Porcst  Prodncta In- 
\-estigations) . . . . . . 

Tar  Distillers Research Committee 
(Creosote 1nrestigrations)-Diri- 

sioii of Forest 1'1.odi1ctfi 
Sundry Contributors (Forests F'r; 

ilucts Investigations) . . 
Austri~lasian ])airy Council (Wood 

'I';iint in Uutter Investigations) 
Department of Supply and Develop- 

ment-Flax processing (Foreet 
1'1.otlucts Investigations) . . 

Brisbane Timber Merchanta' ABBO- 
ciation (Division of Forest Pro- 
ducts-Veneer and Gluing Work)  

- \ l~- t~ .a l ian  Tnsiitutc of 3Iining 
and Metallurgy (Mineragraphic 
Invcstigatioi~s) . . . . 

I ) . . . . 249 . 248 
Red Cliffs Co-operative F i u i t  Com- 

pany (Dried v i n e  Frui ts  Investi- 
gations, 3Ierl)cin) . . 2411 . . 248 

Anrora Packing Company (Dried 
Vine Frui ts  Investieations. 

Postrnaster-General's Department 
(Radio Reiearcl~ ) . . 

Della] t ~ i ~ e n t s  of 411ny, Navy and 
Ail (Radio Research) 

Smlclry C'ontri1)utioiiu (Foreign 
.To~irnal Servlce) . . 

New South Wales Government 
(Fi\lrci : c x i  Tnvcqtiuations) 

- 
Mcrbein) . . . . . . 249 . . 248 

Dried Frui ts  Control Board (Dried 
14'rnits Investigi~tions) . . 1,045 . . 701 

Nyah-Woorinen Dried Frui ts  
Inquiry Committe'e (Dried Frui ts  
Inrestigations) . . . . 80 . . 12 

Departn~cnt of Supply and Shipping 
(l'rofi~iction of Py re t l~nun  ) . . 216 . .  216 

Rive~stonr  Meat Coy. (3Ieat 111- 

resti:ations . . . . . . 100 . . . . 

Depa~  ti i~ent of Ail (Aeronautics) 
Kational Gas Association (GRS 

Tnrestigations - Itidiisti in1 
(hemis t ry)  . . - - 

Carried forward . . 69.926 . . 40.340 Carried forward -. > - -  

Includes El33 on account 1941-42 cxpenditure. t Includes $2 on scac 5 Ineludes £7'25 on account 1941-42 expenditure. 11 Includea $14 on account 
)ant 1941-42 expendlture. t. Iucludea £125 on account 1941-42 expenditure. 
1841-42 expenditure. 



Receipt- 
1942-43 and 

balances brought Ef z_dFr 
forward from 

1941-42. 

Brought forward 

Australian Cement Manutacturers 
(('ement Inr cqtigations-lndns- 
t l ia l  Chemistly null Soils) . 

Department of Commerce (Apple 
< L I I C L  P.t>,t~ 1 1 1 ~ e ~ t i ~ a t i o n \ )  

RIinist~ y oi Jlunitlons . . 
1)epartmrnt of S a \  y 
Sundry Contributors (Council for 

Scient~fic and Industrial Re- 
seal clr (Pub l~ ra t ion i )  

Amalgamated Textiles (Aust.)  Ltd. 
(Division of Industrial  

Chemistry) . . . . 
F. Walton & CO. (~ iv i s ' i bn  of In- 

dustrial Chemistry) . . 
Associated IVoollen and ' Worsted 

Textile IIanufacturers of Aus- 
tralia (Division of Industrial 
Chemistry . . . . 

Kelsall & R e n ~ p  ('raa.) Ltd. (Divi- 
sion of Industrial  Chemlit ly) . . 

University of Melbourne (Friction 
Research) . . . . . . 

De1)altnlent of Interior (S.R.1'. 
exp r~~<l i tu re )  . . . . 

Revenue Fund-Tnxaemic ~ a u n d i c e  
Investigations (Animal Health 
and S l ~ t ~ i i l o n  I i~ves t iga t io~~s  ) . 

Revenue Fund-Contagious Pleuro- 
pneumonia Investigations 
(Animal Health and Nutrition 
Inve\ t i~at ions  . . 

11evenue Fund-4ea t rus  Experi- 
ment (Animal Health and Nutri-  
t i o ~ ~  Investigations) 

Revenue Vuud-Oonoonba Research 
Station-Sale of Vaccine (Animal 
He'11tl1 and Nutrition Inrcstiga- 
t i o~ l s )  . . . . . . 

Revenue Fund-Anaplasmosis In. 
ves t i~at ions  ( ~ n i m a l  Health 
and kut r i t ion  Investigations) . . 

1:evenue Fund-Parkville Labora- 
tory (Animal Health and Nutri- 
tion Inves t i~at ions)  . . . . 

Revenue Fut~d-Werribee Farm 
(Masti t is  In \  estigations ) 

Revenue Fund-National ~ i e l d  
Station, " Gilruth Plains ", 
Cunnamulla, Quecnsland (Animal 
Health and Nutrition Investi- 
gatious . . 

Reserve Fund-~a t ion i l  Field 
Station, " Gilruth Plains ", 
Cunnamulla, Queensland (Animal 
Health and Nutrition Investira- 
t i o l~s  ) . . . . . . 

lievcnue Fund-Bacteriological In- 
vestigations (Animal Health 
.rnd SII~I ition 111v~st iga t ion~)  . . 

Revenne Fund - P:trasitological 
Investigations (Animal Health 
and S u t l  itiou Inveqticationii 

Revenue Fun&-Infertility, F. D. 
IfcMaster Field Station (Animal 
Health and Nutrition Investiga- 
tiOll5) . . 

Revenue Fund-Kutrition Labora- 
tory (-4nitnal Health and h'utri- 
tion Investigations) 

Revenue Fund-Toxaemic Jaundice 
Inreqt iga t ion~,  Barooga, Eel+ 
South Wales (Animal Health 
and S l~ t r i t i on  hves t ig ;~t ions)  . 

Revenue Fund-Plant Industry 
Inxc.stigatiol~s . . 

Revenue Fund-~ntornold~ica l  In- 
\ estigations 

Revenue Fund-Griffith ~ e s e a r c h  
Station (Citricultural Investiga- 
t ions) . . . 3 , 7 7 2 , .  1,784 

Revenue Fund-Mer1,ein Research 
Station (TTitic111t1n:rl Jnves t ip-  
tions) . . . . 7,830 . . 1,841 

-- . . - 
Carried forwarrl . . 138,041 . 106,017 

* Inrludes £171 on account 1941-42 expenditure. 

Receipts ' 
1942-43 and 

balances brought ' ~ ~ _ d ~ ~  
f 3rward from 

1941-42. 

f f 
Brought forward . . 158,041 . . 708G,017 

-- -- 
Revenue Fund-Citrus Preservation 

Investigations . . . . 102 .. . . 
Rcvei~ue Fund-Division of Food 

l'~ebei\.atio~r a~irl  'PI ansport . . 172 109 
Rercnue Fnrtd-Egg Investigations, 

Egg Producers' Council (Uivi- 
sion of Food Preservation and 
Transport)  . . . . 130 . . . . 

Revenue Fund-Mining add 
AIeta l l~~igg . . . . 14 . . . 

Revenue Fund---Ore-drewing Inves- 
tigntions . . . . 744 . . . . 

Revenue Fund-Pidhei ies liive&i- 
ga t  ions . . . . . . 13 . 

Revenue Fund-Division of Aero- 
 n nu tic^ 62 . 

Revenue Fund-National s tandards  
Lab01 a t o ~ y  119 . .  . . 

Revenue Fund-Dairy Investiga- 
tions 5 . .  . . 

R e ~ c n u e  Fund - Inclllstrial 
C'hcrl~i\try . . 7 . .  . . -- 

159,409 106,126 

3. STAFF. 
The following is a list of the staff of the Council 

as at  t l ~  : IOth  June, 1043. The list docs not include 
typists, laboratory assistants and lniscellaneouv 
workers :- 

Chief Executive Officer-Sir David Rivett, K.C.M.G., M.A., 
D.Sc., F.R.S., F.A.C.I. 

Deputy Chief Executive Officer-A. E. V. Richardson, C.M.G., 
M.A., D.Sc. 

Secretary-G. Lightfoot, M.A. 
Assistant Secretary and Officer-in-Charge, Information Sec- 

tion-G. A. Cook, M.Sc., B.M.E., F.A.C.I. 
Assistant Secretary (Finance and Supplies)-&I. G. Grace, 

A.I.C.A. (vice H. P. Breen, A.I.C.A., seconded). 
Il~fovmation Section- 

,J. 11;. Cnillmiut;, B.Sc., M.S., F.A.C.I. (seconded). 
!J. S. Hmlrir~q, Rl.Sc., Ph.D., ;Z.I,C., A.A.C.I. (seconded from 

llirision of Soils) .  
E'. G. Nirholls, hl.Sc., A.A.C.I. (seconded), 
N. C. Hancox, M.Sc., A.A.C.I. (sccondecl from Division of 

Industrial Chemistry). 
Miss 11. E. Han~ilton,  B.Sc. 
Mi\> 3 [ .  Lee, B.Hr. 
Miss J. Dunstone. B.So. 

Libvarjj- 
LiLlarian and Scientific Aseistant-Miss E. Archer, M.Sc. 
itssistant Librarian-Miss A. L. Kent. 
.\sairtant Librarian-3Jiss F. V. hlurray, M.Sc. 

Accozcnts. Slores- 
~crountant-D. J. Bryant, A.F.I.A. (vice M, a. Grace, 

A.I.C.A.) . 
R. i V .  Viney, B.I.C.A., A.A.I.S. 
&I. A. Elliott. 
1'. Leonard. 
C. Munro (on service leave-R.A.N.V.R.) . 
F'. Butler. 
.J. D<t~.ry (011 service leave-A.I.F. ) . 
3'. J .  Ilrhitty (on service lea~e-A.I.F.). 
It. Uclnlctt (on sel \ice leavp-A.I.F.). 
J. 13'ouruc (on h n  x ice leare--A.I.F.) . 
( . Cnrrow, _t.F.T.A. (on service leave-R.A.N.V.R.). 
C'. C'olr (on ier~iecs 1cal.e-R.A.N.V.R ) .  
I<. Gamble (on service leave-R.A.A.F.) . 
B. Gayuor (on atxl\ ice lect\ r- $ . l \ l . l T . ) ,  
H. I&e (on service leave-R.A.A.P. ) . 
.J. 11. Shol t (on \ice leave-4 1.P \ 
IT. J. Fogarty (on i c ~  vice lea\ e-R.A.N.V.R.) . 
I. RIcllur~lic. 

Orders and Transport- 
,T. %I. Derum. 
L. Graham (on service leave-R.A.A.$.). - 

t Includes 21,799 on account 1941-42 expenditure. 



Rtaff- 
i: D. Elder. 
J. Sniithwick (on service leave-R.A.A.F. ) . 

Recovds- 
P. Doniee.Carre. 
P. Knuclcey. 
R. McVilly, A.F.I.A. 
B. Gooley (on service leave-R.A.A.F.) . 
%I. Co~iibe (on se~v iec  leave-K.A.X.F.). 
,\I. Reynolds (on scrvice lea\le-8.hI.F.). 
JIiss IV. Livingston. 
D. Yarr (on ~e rv i ea  leave-R.S.A.F.). 

Head Typiste- 
Miss B. M. Thomas. 

Clerical Assistant t o  Chief Executive Officer-Miss A. 
Slattery, B.A. 

Clerical Assistant t o  Chairman-Mrs. N. E. Roberts. 
Senior Clerical Officer, Sydney-R. F. Williams. 
lircliitect-W. R. Ferguson, B.E., A.R.A.I.A. 

New Xouth Wales- 
Mrs. N. E. Roberts, 906 Culwulla Chambers, Castlereagh- 

street, Sydney. 
Victoria- 

G. A. Cook, M.Sc., B.M.E., F.A.C.I., 314 -Albert-street, Eas t  
AIelbourne. 

Queensland- 
Miss H. F. Todd, 113 Eagle-street, Brisbane. 

Routh Australia- 
J. Ward Walters, Ainimal Nutrition Laboratory, University 

of Adelaide. 
Western Australia-- 

R. P.  Roherts, M.Sc.(Agric.), Dept. of Agriculture, St .  
George's-terrace, Perth. 

l ' a s m a n i e  
F. J. Carter, c/o Premier's Office, Hobart. 

3. AUGTX.AL~A HOUSE, LONDON. 
Representative in Britain-F. L. McDougall, C.M.G. (par t -  

t ime) .  
4. DIVISION OF PLANT INDUBTRY. 

t Canberra- 
Administration-- 

Chief-U. T. Dicksori, B.A., Ph.D. 
Libra1 ian (half-time)--Jliss A. Nicholson (ac t ing) .  
Senior Clerical Officer (half-ti1ne)-D. Banyard (acting) 
Clerk, Recoltls-I<. J. Prowse (on serricr Icave-A.I.F.) 
C'lcrl;. Records-T. A. Lewis (on service Icave-R.A.A.F.) 

Pathologu- 
Prineil~al Research Officer-H. R.  Angel], O.B.E., Ph.D. 
Rese:irch Officer-J. G. Bald, M.Agr.Sc., P1i.D. 
licscarcli Officer-IV. V. Ludhrook, B.Ag.Sc., Ph.D. (on 

s e n  ice leave-R.A.*4.F. ) . 
Assistant Research Officer-N. H. White, M.Sc. 
Assistant Research Officer-D. 0. Norris, B.Sc. (Agric.). 

Qenetics- 
Principal Research Officer-J. R. A. McMillan, D.Sc.Agr., 

M.S. 
Research Officer-K. L. Hills, B.Agr.Sc. 
Assistant Relearch Officer-F. W. Hely, B.Sc.Sgr. 
Aqsistant Rcsearch Officer-E. M. Hutton, R.Ag.Sc., M.Sc. 
Assistant Research Officer-S. G. Gray, B.Sc.Agr. 

Plant Introduction- 
Senior licsearch Officer-A. McTapgart, M.S.A., PI1.D. 
Reqearcli Officer-IV. Hartley, B.A., Dip.Ed. 

Horticultura l and General Botany- 
Senior Research Officer-C. Barnard, D.Sc. 

Vegetable Fibre Investigations- 
Rcsearch Officer-A. V. Hill, 3l .Agr.S~. 
Research Officer-.T. Cal\ert, D.Sc., F.L.S. (on service 

lcarc-R.A.A.F.) . 
Agrostology- 

Senior Research Officer-J. G. Davies, B.Sc., Ph.D. 
Research Officer-C. %I. Donald, &I.Ag.Sc. (seconded). 
Assistant Research Officer-R. Roe, B.SC. ( Agric.) . 
Assistant Iieiealch Officer-R. 11. %loore, B.Sc.Agr. (on  

service leave-R.A.A.F. ) . 
Assistant Research Officer-N. Shaw, B.Agr.8~. 

(seconded ) . 
Aqsiitailt Reiearch Officer-T. Wilkinson, B.Sc. (on service 

leave--4.13.). 
Assistant Research Officer-W. M. Willonghby, B.Sc.Agr. 
Assistant Research Officer-R. H .  I<ipps. H.Sc 
Technical Officer-Miss N. Barrie, B.Sc.Bgr. 

Tobacco Zn~estigations- 
Research Officer-A. V. Hill, N.Agr.Sc. 
h s ~ r t a n t  Research Officer-K. 1'. Plornley, B.Sc.Agr. (on 

scrl ice leave-R.A.N.) . 
Terlinical Officer-G. H .  Marks. 

Drug Plant Inaestigatio?~s- 
Senior Reaearch Oficcr-C. Barnard, D.Sc. 
Research Officer-K. L. Hills, B.Agr. Sc. 
ilssistant Iiesearch Officer-N. 1%. White, hf.Sc. 

Rubber Plant  Investignlzons- 
Senior Research Officer (guayu1e)-A, IIcTaggart, M.S.A., 

Ph.D. 
Senior Research Officer (T. Kok-sag11yz)-J. G. Davies, 

B.Sc.. PI1.D. 
Research Officer (guayn1e)-I%'. Hartley, B.A., Dip.Ed. 
Tec~hriical Officer ('r. I<oli-sag1iyz)-C. IT. E':. Jloore, 

B.Llgr.6c. 
Special Officer (Cryptostcgia)-R. S. D\vyer. 

At  Dickson 3;xpet-imetzt Ntatio~z, Canberra- 
Manager-1,. Sharp, Dip.Agr. 

At Orifith, New South Wales- 
Asristant Research Officer (horticultural physiology)- 

Miss J. Hearman, B.Sc., Ph.D. 
At Queensland Agricultural High 8ohool and College, 

L a w e s  . 
Research Officer (genet ics) -4 .  S. Christian, B.Agr.Sc., 

M.Sc. 
Research Officer (p lant  introduction)-T. B. Paltridge, 

B.Sc. 
At Stanthorpe, Q u e e n s l a n G  

Research Officer (horticultural investigations)-L. A. 
Thomas, M.Sc. 

At Fitzroyvale, Central Queenslam&-- 
Asqistant Research Officer (p lant  introduction)-J. F. 

Miles, B.Agr.Sc. 
A t  JIurcsk, I\'estevn Australia- 

Iqhixtnnt Research Officer (p lant  introduction)-E. T. 
Bailey, R.Sc. 

At University of Melbourne- 
Assistant Research OEcer (weeds investigations)-R. W. 

Pnmster,  B.Sc. (Agric.) (seconded). 
At Buonrille, Tasmania- 

Research Officer ( f ru i t  investigations)-D. Martin, B.Sc. - 
-4 t University of Western lu s t r a t i a ,  Perth- 

Research Officer (agrosto1ogy)-A. B. Cashmore, M.Sc. (on 
service leave-R.A.A.F. ) . 

Assistant Research Officer (agrosto10,ay)-R. C. Rossiter, 
R.Sc. (Agric.) . 

At Canberra-- 
.Idministration-- 

Chief-A. J. Nicholson, D.Sc. - 

Librarian (11.rlf -time ) -itliss -1. Nicholson (acting).  
Sel~ior Clerical Oflicer (half-time)-D. Banyard (acting).  
('lei k, Records-K. J. Pron he (on service leave-A.I.F.) . 
('lei li, liecordq-T. Lewis (on sert ice leave-R.A.A.F.) . 

lVheat I'est and Tet-mite Investigatiows- 
Senior Research Oflicer-F. N. Ratcliffe, B.A. (on  service 

leave-A.I.F.) . 
Research Officer-F. J. Gay, B.Sc., D.I.C. 
Technical Officer-T. Greaves. 

Ti'ool Pest  Investigations- 
Hesearch Officer-K. H. L. Key, M.Sc., Ph.D., D.I.C. 
dbiistallt Rciearch Officer-K. R. Norris, M.Sc. 

Veterinary Entomology- 
Principal Research Officer-I. M. Mackerras, B.Sc., M.B., 

Ch.M. (on service leztvc-A.I.F.) . 
Research Officer (blowfly investigations)-Mrs. M. J. 

JIacBerrah, RI.Se., N.B. (on extended leave). 
Assistant Resca~eli  Officer (blowfly investigations)-D. F. 

IVaterliol~se, 31.Sc.. A.A.C.I. 
Assistairt liesearcll Officer (blowfly investigations)-l). 

Gilmot~r, i\I.Sc. (on service leave-R.A.A.F.) . 
Assistant Resea~ch Oficer (1)lonfly inreqtigations)- 

R. 11'. Kcrr,  B.Sc. 
Agricultural E?~tomology and Museum-- 

Bssistant Research Officer-T. G. Campbell. 
Technical Officer (photography) -W. J. James  (on service 

leave-R.A.A.F. ) . 
TomicoTor/!j I~~testzgations- 

Trc l i~~ica l  Officcl-R. F.  Powning, A.S.T.C., A.A.C.I. 
Iizsect Pcctors of Virus Diseases- 

Aqsistant Research Offiecr-G. A. Helson, M.Sc. 
Locust Inuestigatiorts- 

Rescaicli Officer-K. H. L. Key, M.Sc., Ph.D., D.I.C. 
I t  Warren, New South Wales- 

Assistant Rescarcli Officer (locust investigations)-L. R. 
Clark, M.Sc. 

Technical Officer (locust investigations)-D. L. Hall, 
Dip.Agr. (oil service leave-R.A.i\.F.). 

Tcrhriieal Officer-A. T. BIills. 
At Melbourne, Tictoria- 

Rr.searcli Officer (wheat investigations)--F. Wilson. 
At School of Vetem'narg Science, Brisbane- 

Senior Research Officer (catt le tick investigations)-L. F. 
Hitchcock, 31 Sc. 
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8. DIVI~ION OW ASIMAL HEALTII AND NUTRITION. At National Field Station, " Uilruth Plains," Umnamulla, 

At Animal IIcaZth Research Laborutory and Divisional Head. 
Queensland- 

Research Officer-in-Charge-J. H. Riches, B.Sc. (Agric.), 
qunrtcrs, 1Cfelbourne- Ph.D. 

Chief-L. 73. Bull, L).V.Sc. Station Manager-W. S. Firth. 
Divisional Sccrctary-A. J. Vasey, B.Agr.Sc. 
Chief Officer-in-Charge-A. W. Turner, At Ilzstilute of Bgriczclture, University of Western Am- 

tralia- 
O.B.E., D.Se., J).V.Sc. Assistant Research Oficer (biochemistry)-S. T. Evans, 

Scnior Researcl~ Officer-D. Murnane, B.V.Sc. (pathology, 
bacteriology, dairy cattle) (on service leave). B Sc., A.A.C.I. 

Senior Research Officer-A. D. Campbell, L.V.Sc. (serological 7.  MINEEAL D ~ C I E N G Y  OF PASTURES INVESTIGATION. 
inr estigations) . 

Research Officer (immune-chemistry)-A. T. Dann, M.Sc., At maite Agricultural Reseaych Institute- 
A.A.C.I. Assistant Research Officer (chemist)-R. E. Shapter, 

Researph Officer (hacteriology, dairy cattle)-E. Munch- A.A.C.I. 
Petersen, M.Sc., Ph.B., M.I.F. 8. DIVISION o r  SOILB. 

Research Officer (bacteriology-biochemistry)-A. T. Dick, 
BLSc., A.A.C.I. At Waite Agricultural Research Institute- 

assistant R~~~~~~. Officer (bacteriology, anaerobic infee- Chicf-J. 8. Prescott, D.Sc., 

tioris) -A. W. Rodwell, h1.S~. 
Principal Research Officer (soil surveys)-J. K. Taylor, 

Assistant Research Oificer (field studies, dairy cattle 
B.A., R!I.Sc., B.Sc.Agr. 

diseases ) -L. Durkett, Dr.hSed.Vet. (Brno ) . Research Officer (soil surveys)-T. J. Marshall, M.Ag.Sc., 

Technicil Officer--Miss C. E. Eales, R.Sc. Ph.D. 

I Technical Ofiicer-Miss M. J. Monsbourgh, B.Sc. 
Research Officer (soil eurveys)-4,  (3. Stephen&, M.Sc., 

Technical Officer-H. C:. Turner, B.Agr.Sc. 
A.A.C.I. 

b Technical Officer-E. Wold. 
Research Officer (soil c h e m i s t r y ) J .  8. Hosking, M.Sc., 

Technical Officer-A. E. Wright. 
Ph.D., A.I.C., A.A.C.I. (seconded). 

~ ~ ~ l ~ ~ ~ i ~ ~ l  Oflicer-J. J, spencer service leav-A.1.F.). Research Officer chemiutr~)-A. Walkley, B'A', B'Sc'y 

1,ibrarian-Miss F.  V. Ilurray, M.Sc. (part-time). 
Ph.D., A.I.C., A.A.C.I. (seconded). 

Clerk-J. Foley (on service leave-A.I.F.) . 
Assistant Research Officer (spectrography)-A. C. Oertel, 

hI.Sc., A.A.C.I. 
~t F.  D. Mclrraster Animal Health Laboratory, Rydney- Assistant Research Officer (microbiology)-T. H. Strong, 

Officer-in-Charge-D, A. Gill, M.R.C.V.S., D.V.S.M. M.Agr.Sc. (on service lea~e--R.~4.A.F.). 
(seconded). Assistant Research Officer (soil surveys)--J. Q. Baldwin, 

Principal Research Officer (bacteriology)-T. S. Gregory, B.Agr.Sc., B.Sc. (on senice leave-A.I.F.). 
B.V.Sc. (on service leave-A.I.F.). Aasiatant Research OEcer (soil surveys)-G. D. Hubble, 

Senior Research Officer and Acting Officer-in-Charge B.Ag.Sc. (on service leave-R.A.A.F.). 
(parasitology )-H. RlcL. Gordon, B.V.Sc. Assistant Research Officer (soil surveys and ecology)- 

Senior Research Officer (biochemistry)-M. C. Franklin, R. L. Crocker, M.Sc. (seconded). 
M.Sc., Ph.D. (Cantab.), A.I.C. Assistant Research Officer (soil surveys)-B. E. Butler, 

Senior RRsrarch Officer (bacteriology, sheep diseases)- 13.8~. (Agric.) (on service leave-R.A.A.F.). 
W. I. B. Beveridge, D.V.Sc. (seconded). Assistant Research Officer (soil surveys)-R. Smith, B.Sc. 

Research Officer (field investigations, ectoparasite8)- (Agric.) . 
N. P. H. Graham, B.V.Sc. Assistant Research Officer (soil surveys)-R. a. Downes, 

Research Officer (chemistry of wool)-M. R. Freney, M.Agr.8~. 
B.Sc., A.A.C.I. (seconded). Assistant Research Officer  oil surveys)-E. J. John~ton,  

Research Officer (wool biology)-H. B. Carter, B.V.Sc. B.Sc.Agr. (on service leave-R.A.A.F.). 
Research Officer (parasitology, field studies)-I. W. Assistant Research Officer (soil surveys)-T. Langford 

Montgomery, B.V.Sc. (on service leave). Snlith, B.Sc. (on service leave-R.A.A.F.). 
Aqsistant Research Officer (blowfly strike, field studies).- Assistant Research Officer-R. Brewer, B.Sc. (on service 

I.  L. Johnstone, B.V.Sc. leave-R.A.A.F.). 
Assistant Research Officer (parasitology, field studies)- Assistant Research Officer-Miss M. P. Thomas, B.Sc. 

F. H. Ward, B.V.Sc. Technical Officer (surveys and cartography)-P. D. Hooper. 
Assistant Research Officer (biochemistry)-C. R. Austin, Technical Assistant (soil chemistry)-H. R. Skewea 

B.Tr.Sc. (seconded). ( seconded ) . 
Technical Officer-E. Parrish. 
Librarian-Miss 13. Johnston, B.Sc. (part-time). 9. IRRIGATION S ~ M E N T  PEUBLEMB. 
Clerk-H. H. Wilson (on service leave-R.A.A.F.). At Irrigation Research Station, G r i f i t k  

At Animal Nutrition Laboratory, Adelaide- Officer-in-Charge-E. S. West, B.Sc., M.S. 
Chemist-A. Howard, M.Sc., A.,4.C.I. (seconded). 

Chief Nutrition Officer and Officer-in-Charge-H. R. ~~~~~~~h 0fficer4~. R, pennefather, B.A.gr.Sc. 
Marston, F.A.C.I. Assistant Research Officer-0. Perkman, B.Sc.Agr. 

Secretary-J. Ward Walters. Assistant Research Officer-V. J. Wagner, B.Agr.Sc. 
Senior Research Officer (met%bolism)-E. W. Lines, B.Sc. rissistant ~~~~~~~l~ 0ficer-~. L. G ~ ~ ~ ~ ~ ~ ,  B.Sc,Agr. 

(on service leave ) . Assistant lieeearch Officer-K. Spencer, B.Sc.Agr. 
Research Officer (biochemistry )--J* W. H. Lugg, Ph-D., Orchard Supcrintendetlt-B. H. Martin, H.D,A. 

D.Sc., F.I.C., A.A.C.I. Technical Officer-T. J. Masters. 
Research Officer (ruminant ~ h ~ s i o l o ~ ) - R .  H. Watson, At ~omvnonweath  Research Slation, Merbein-- l3.Agr.S~. (seconded). 
Research Officer (agrosto1ogy)-D. S. Riceman, B.Ag.Sc. Ofiicer-in-Charge-A. V. Lyon, M.Agr.8~. 
Researrh Officer (mineral deficiency, field investigations )- senior Research Onicer (chemist) -E. C. orton, B.SC., 

H. J. Lee, B.Sc. A.I.C., A.A.C.I. 

~ ~ ~ i ~ t ~ ~ t  ~~~~~~~h officer (biochemistry)-~, B. ~ ~ ~ k ,  Assistant Research OEcer (irrigation and viticulture)- 
II.Sc., *4.A.C.I. D. V. Walters, M.Agr.Sc. 

Assistant Research Officer (metabolism)-F, V, Gray, B.SC. As"stallt Research Officer-A. L. Tisdall, ~ . ~ g r . s c .  (on 
(on service leave-A.I.F.). service leave-R.A.A.F.) . 

Technical Officer-J. E. Giles Assistant Research Officer (metabolism)-T. A. F. Quinlan- Research Oficer-R. C. Polki;ghorne (part-time). Watson, B.Sc. 
Technical Officer-J. 0. Wilson. 
Technical Officer-F. C. Farr. 10. D~VISION OF FOREST FF~DUCTB. 
Technical Officer-I. G. Jarrett ,  B.Sc, At South Yelbouvne- 
Technical Officer-A. F. Pilgrim, B.Sc. (on service l e a v e  bhinistratiog+- 

R.A.N. ) . Chief-I. H. Boas, M.Sc., A.A.C.I. 
Technical Officer-D. W. Dewey. Deputy Chief-S. A. Clarke, B.E., A.M.I.E.(Aust.) (on 
Statistical Recorder-4. W. Bussell. leave) . 

Principal Research Officer-C. S. Elliott, B.Sc. 
At Waite Ag&ltural Research Institute, A d e l a i d b  Librarlan and Records Clerk-Miss M. I. Hulme. 

Research Officer (studies in experimental nutrition)-A. W. Chemistry Section- 
Peirce, M.Sc., A.A.C.I. Principal Research Officer-in-Charge-W. E. Cohen, D.Sc., 

A.A.C.I. At F' D' YoMaster 'tation, Bdgerfs greek, New Research Officer (chemist)-&fiss rp. M. ~ ~ ~ ~ ~ ~ d ~ ,  M.s~., South Wales- D.Phil., A.A.C.1, (seconded). 
Principal Research Oacer and Officer-in-Charge (animal Research Officer (chemist)-D. E. Bland, M.Sc. genetics)-R. B. Kelley, D.V.Sc. Assistant Research Officer-A. J. Watson, A.A.C.I. 
Technical Officer-C. R. Graham. Technical Officer-A. G. Charles, A.A.C.1. 
F.1964.-6 

"*--__- -. 



TF700d Xtrnctuve Section- 
Principal Rcsearcli OfEcer-in-ChargeH. E. Dadswell, 

D.S~.,  B.A.C.I. 
Assistant Research Officer-H. D. Ingle, B.For.Sc. (N.Z.) . 
Assistant Rescarch Officer-Miss A. M. Eckersley, M.SC. 
Assistant liesearch Ofliccr-Miss D. J. Ellis, l3 .S~.  

Srasoning Section- 
Assistant Ecsearcli Offlcer-in-Charge-G. W. Wright, B.E. 
Assistant Research Officer-A. C. Pond, B.E. (Hons.) (on 

service leave-R.A.A.F. ) . 
Tecllnical Officer-J. T. Currie, 
'l'rclinical Ofiicer-H. D. Roberts. -.. 

Timber Pl~gsics Sect'ion- 
Senior Research Officer-in-Charge-W. L. Greenhill, M.E., 

Dip.Sc. 
Assistant Research mcer-P. H. Sulzberger, B.Sc. -- . - 

l'mzber Meolm~~zcs Seclio?i- 
S e n i o ~  Rescarcli Officel-in-Charge-I. Langlauds, B.E.B., 

&I.Mccli.E., A.&I.I.E., Aust. 
A4ssi.t:~i~t lLc.sealc11 Oflicer-R. S. T. Kingston, B.Sc,, B.E. 
A s q ~ i t a ~ ~ t  Ilcsemch Olfirer-N. H. Kloot, B.Sc. 
Teclinical Olficer-B. TL hitillgton, B.Sc., B.E. 
Tcclinical Officer-J. J. 3iack. 
Tech~iical Officer-G. Bairow. 

I'rcscrcatzon h'cotion- 
Research Officer-in-Charge-S. F ,  Rust, B.Sc., hl.8. 
Assistant Rescarcli Officer-H. B. Wilson, B Sc., A.A.G.1. 
Assistant Research Officer-N. Tamblyn, N.Sc. (Agric.). 

Venee? lng and Gluing Sectio$+ 
liesearch Officcr-in-Charge-S. F.  Rust, B.Sc., M.S. 
ltesearch Officer-C, E. Dixon, M.Sc., A.A.S.E. 
h s i s t a n t  Research Officer-G. W. Tack, B.Agr.Sc. 
Assistaut liescalch OWcer-J. S. hfcCrea, B.Agr.Sc. 
Assistant Research Officer-M. D. Fry, B.Sc. 
Teclimcal Oflicer-R. Dceble. 
Tccliilical OGcer-XI. W. Mulee (seconded from Division 

of Animal Health and Nutri t ion).  
Tinzbe~ C7till;ntion Scrt~on- 

senior  Oficcr-in-Charge-R. F.  Turnbull, B.E.(Honn.) - 
(seconded ) . 

Research Officer-A. J. Thomas, Dip.For. (seconded). 
Assistant Rescarch Officer-in-Charge (acting)-A. Gordon, 

B.Sc. 
Technical Officer-.A. Rosel. 

Flam Procmsing- 
Senior Research Offiogr~in-Chargc-W. L. Greenhill, M.E., - 

Dip.Sc. 
Rcstnrcl~ Officer-A. M. M w r o ,  M.A.(Oxoh.), A.I.C., 

F.C.S. 
Assistant Research Officer-Miss J. F. Couchman, B.Sc., 

A.A.C.I. 
Assistant Research Officer-Miss W. M. P. Cook, B 
Teclnlical Officer-11. Tisclall. 

Photography- 
Technical Officer-E. S. Smith. 
Technical Officer-Miss A. M. Lightfwt.  

Mai?~lerrance Scction- 
Tcchrlical Officer-S. C*. McNeil. 

d t  State  Ahattbi.1, Xydney- 
Chief-J. R. Vicltery, &l.Sc., f i .D. ,  A.A.C.I. 
Li11rari:ln-Misu B. Johnston, B;Sc. (part-t ime).  
Iilrysics Scction- 

Ofiicer-in-Charge-E. W. Hicks, B.A., B.Sc., A.A.C.I. 
Assistant Rescarch Officcr-M. C. Taylor. BI.Sc. 

F ru i t  Storage Scotion- 
Officcr-in-Charge-5. A. Trout, M.Sc., Ph.D. 

Canning and Fqnit Pvoducts Section-- 
OEcer-in-Cliarge-L. J. Lynch, B.Agr.Sc. 
Senior Research Officer-W. A. Empey, B.V.Sc. 
Rescarch Officer-F. E. Huelin, B.Sc., l'h.D., A.A.C.I. 
-4qsistant Rc~~ea rch  Ofliccr-J. F. Rcfford, hI.Sc., A.A.C.I. 
Assistant Kr~~carc l i  Officer-R. S. illitchell, M.Sc.Agr. 
Tccliriical Onicer-Mrs. I. M. Stephens, B.Agr.Sc. 
Tecliiiical Oflicer-Mrs. G. Robertson, B.Sc. 

I)ried Foods Seclion- 
Rescarcli Officer-Miss T. M. Reynolds, M.Sc., D.Riil., 

A.A.C.I. (seconded from Division of Forest Products).  
Research Officer-A. Howard, Rl.Sc., A.A.C.I. (seconded 

from Irrigation Resealch Station, Griffith). 
Assistant Rese:ucll Oflicer-C. It. Austin, hl.Sc., B.V.Sc. 
Assistant Research Oificer-H. S. McICee, B.A., D.Phi1. 
Ass i~ tnn t  1iese:trch Officer-S. M. Sykee~, B.Sc.Agr. 
Assistant licdearch Oiliper-A. R. Prater,  B.Sc.Agr. 
Assistant Research Officer-D. McG. &lcBcan, B.Sc. 
Assistant Research Officer-J. Shipton, B.Sc.Agr. 

Microbiology Scction- 
Officer-in Charge-TV. J. Scott, B.Agr.Sc. 
Senior Bacteriologist-b. B. Stewart, B.V.Sc., Dip.&ct. 

(seconded from W.S.W. Departmcrit of Agriculture). 
Assistant lieiearcli Oficer-A. M. Olsen, B.Sc. 
Techi~ical Officer-P. R l laguire.  

At Dlivision of Animal Reatth and Nutvition, M e l b o u m r e  
Assistant Rescarch Officer (bactcrio1ogist)-J. M. Gillespie, 

lI.Sc., a.s.c.1. 
A t  Brisbene dbattoir- 

Research Oliiccr-A. R. Riddle, M.A., M.Sc. 
Assistant Research Officer-Miss B. M. Brims, B.Sc. 

.Lt Ftalieries Resea?ch Laboratory, Cromt~IIa- 
Assintal~t Kesearch Officcr (che111lst)-C. G. Setter, B.Sc. 

At dust rc~l ia  House, London- 
Iiceearcli Officer-N. E. Holmes, B.E.E., M.Mech.E. 

At Por t  Hacking, Sydney- 
Chief-H. Thom~son.  M.A.. D.Sc. 
liesearch 0nicer  0J~cteridlogist)-E. J. Ferguson Wood, 

N.SC., n . a .  
Assistai~t Research Officer (biologist)-G. L. Kesteven, B.Sc. 
Assistant Research Officer (biolo,rrist)-A. Tubb. M.Sc. 
Assistant licscarch Officer (bi%ogist)-~.  P.  Whitley 

( s e c o ~ i d ~ d  froin Royal -4ustralian &luseum). 
Assistant ILcbearch Officer (cliernist and hydrographer)- 

1). Rocliford, B.Sc. 
Assistant Rescarch Officer (biochemist)-C. G. Setter, B.Sc., 

A.A.C.I., 8.31.T.C. (seconded). 
Asaistant Researcl~ Officer (biologist)-Mrs. L. Willings, 

B.A. 
Technical Officer (laboratory)-A. Proctor. 
Teclii~ical Oficcr-I<. Slieard. 
Technical Officer-R. Allan. 

At  I'erth- 
Research Officer (biologist)-D. L. Serventy, B.Sc., Ph.D. 

At ,2ielboztrne- 
Fisheries Officer-S. Fowler. 
Assistant Rescnicli Oflicer-M. Blackburn, M.Sc. 

13. AUSTRALIAN NATIONAL STANDBMB LABORATOBY. 
Administration- 

Officer-in-Charge-N. A. Etssernaan, B.Sc., F.Inst.P., A.M.I.E. 
Auut. 

Senior Clerical Officer-R. F. Williams. 
Clerk-S. J. Cossar (on service leave-A.I.F.) . 
Cleric-W. J. Gillespie (seconded from Division of 

Fisheries). 
Drawing Ofice- 

Designing Draughtsman-C. Williamson. 
L)rai~:l~tsi~lan, Grade 1.-R. H. Furniss. 
Diauylitsman, Graclc 1.-A. G. Chi~inery. 

Lib?,u~.~-- 
Librarian-Miss M. Wrna rd .  B.A. 
Assistant Librarian-Miss B. Rlortloclr, B.9. 
Assibtallt Librarian-Miss P. .4cla1rlson, B.Sc. 

TVorkskop- 
Foreman-Supervisor-J. Hanna. 
Sub-Foreman-H. G. Pincott. 
Instrument Maker-F. Boland. 
Instrurnent Maker--4. EI. Masters. 
Tool Ilialrer-D. A. Greenwood. 
Fit ter  and Turner-D. J. Harpw.  
Electrical Fitter-C. F. Collins. 
lluintenance Electriciail-K. Wunderlich. 
Pluii~bcr-Tinsmith-IV. D. Palmer. 
Pattcrnnialcer-Carpenter-A. Taylor. 
Chargellm~d-T\~. Hyett. 
Chargcliand-L. T. Rlills. 
Chargehand-J. TV. I?orter. 

ilictt~olog~/ Section- 
Officer-in-ChargeN. A. Emerman, B.Sc., F.Inst. P., A.M.I.E. - 

Aust. 
Research Officer-P. hl. Gilet, B.Sc., B.E., A.1nst.P. 
Research Officer-C. G. Greenham, M.Sc. 
Assistant Research Officer-E. E. Adderley, B.Sc. 
Assistant Rescarcli Officer-Miss 8. Alexander, B.Sc. 
Assistant Research Officer-J. V. Bainton, B.E. 
Assistant Rese;rrcl~ Oficcr-G. A. Bell, B.Sc., A.1mt.P. 
,4ssistant Research Ofliccr-C. F. Bruce, M.Sc. (N.Z.) .  
Ass i~t :n i t  Research Ofliccr-Miss -4. Coiiochie, B.Sc. 
-4ssistant Rehearch Officer-IV. A. F.  Curlinghame, B.E. 
Assistant Rescarcli Officer-H. H. Davis, U.Sc., B.E., Ph.D. 

(Cantab.) .  
Sssistaii t  Research Offlcer-Miss I. Dewhurst, B.Sc., B.Ed. 
B s ~ i s t i ~ ~ i t  Rescarch Officer-Miss RI. Dive, l3 .S~.  
Assistant Rescarcli Officcr-M. F. Lamrock, B.Sc., B.E. 
Assistant Rese:trcli Officer-Miss &I. Pearce, M.Sc. 
Assistarit Rescarcli Officer-Niss P. Weine, B.Sc. 
Assistant Research Officer-Xliss P. Yellancl. 
Assistant Research Officcr-Miss E. York, B.Sc. 
I ,  l e s t i i ~ g  Engiiieer, Grade 11.-R. A. Holloway, B.Sc., B.E., 

A.Tnst.E. (Aus t . ) ,  (on loan from N.S.W. Railways).  
Electrotechnoloou Section- 

~fficer-in-Cha&&-~. M. Myers, B.Sc., D.Sc.Eng., A.M.I.E.E., 
F.1nst.P. 

Research Officer-W. K. Clothier, B.Sc., M.E., A.1nst.P. 
Assistant litsearch Officer-4. J. A. Cassidy, B.E.E. 
Assistant Research Officer-P. A. Cliampion, B.E. 



Bssis ta~l t  Research Officer-D. J .  Cole, B.E.E. 
Assistant Rcsearch Officer-Miss M. Douglas, B.Sc. 
Assistant Research Officer-&'. A. Edwartls, B.E. 
Assistant Rescarch Officer-B. V. Harnon, B.Sc., B.E. 
Atmistant Iiesearch Ofiicer-A. H. Heari, B.E. 
Assistant Research Officer-H. W. Stokes, B.Ec. 
Assistant Research O%~(~r-n .  31. Tltornpson, ESc.  
Assihtant Rcscarch OMiccr-Jliss 5. Watts, B.A. 
Assistant, Clerical-Jliss G. Levy, B.A. 

'hysics 8ectio1~- 
OEcer-in-Charge-G. H. Briggs, D.8c., Ph.D., F.1nst.P. 
Research Oniccr-A. F. A. Harper, BI.Sc., A.1nst.P. 
Assistant Rcsearcli Officer-H. Corlrer, B.Sc. 
Assistant Research Oficer-N. A. Faull, l3 .S~.  
Assistant Rescarch Oficcr-R. Giovanelli, M.Sc. 
:ssihtant Rescaich Ofieer-W. R. G. Iiemp, B.SC. 
.lssistant Rcrearcli Officer-R. T. Leslie, B.A., B.Sc. 
l s s i s t an t  Rescarch Oficcr-E. H .  Mercer, B.Sc., A.1nst.P. 
Assistant Rese:~rch Ofliecr-J. W. Pearcc, 13.8~. 
Aaqiqtant Rescarcli Oficcr-H. F. Pollard, B.Sc., A.1nst.P. -- 
Technic~an-J. E. Thompson. 
Assistant, Clerical-;\liss E. Andrew,  B.A. 

Administrative-- 
Chief-L. P. Coombes, D.F.C., B.Sc.(Eng.), A.F.R.Ae.S., 

A.F.I.Ae.S., A.M.I.E. Aust. 
Secretary-B. &A. Foster, B.C.E., D.I.C., A.F.R.Ae.S. 
Clerk-Mrs. E. ST. Coxon. 

Btructutes and Jlatcrials Section- 
Piincipal Reszarch GDizer-H. A. Wills, B.E., A.F.R.Ae.8. 
liesearel: Officer-F. S. Sliaw, B.E. 
,4siistant Xeiearcli Ofticer-W. W. Johnstone, B.E. 
-issist 'r~lt 1iese;uch Officer-W. I. B. Smith, l3.S~. 
Asqistant Research Officer-R. C. T. Smith, B.A., B.Sc. 
'I'echriical Officer-J. P. 0. SiIberstein. 
Technical Officer-F. A. Dale. 
Technical Oflicer-A. T. Taylor, B.Sc.(Eng.), B.Sc. 
T;Y h1:ical Oficcr-A. N. Piclierino. - 

Metallurgy- 
Oficcr-in-Charge (on loan from Xorth American Cyanamid 

Co.)-G. B. O'MaIIey, B.Met.E., M.Aust.I.M.;II., M.Inst.M., 
M.A.I.M.E. (part-t ime).  

Sssistant Rcsearch OiEccr-J. B. Dance. B.Met.E. 
Asristant Research Osccr-A. R. Ednarcls, B.111ct.E. 
A.isistant Rescarch OfSicer-H. L. Wain, B.Met.E. 
Asbiatant Research Oficcr-C. J. Osborn, B.1Tet.E. 

Aerod~jnamics 8cciio?z- 
Senior Rcsearch Officer-G. N. Patterson, B.Sc., M.A., PBD., 

A.P.11.Ae.S. 
Research Officer-T. F. C. Lawrence, B.Sc., B.E. 
Ass~stnnt  Research Oficcr-G. R. Batchelor, M.Sc. 
Assistant Rccearcl~ Officer-J. B. Willis, M.Sc. 
As~ ; s l an t  Research Officer-R. W. Cumminq, B.E. 
Assistant Research Officer-J. F. M. Scholes, B.Eng.Sc., - 

B.E. (Aero.). 
Assistant Refiearch Offiecr-F. G. Blight. B.Sc.. B.E. (Aero.). 
A s s i s l a ~ ~ t  Rrienrcli Officer-G. 8. Watson, B.A. 
Asiistant Res~a rch  Oacer-A. 1". Pillow, B.A. 
Technical Oficcr-F. Rcdlich, Dipl. Ing. 
Technical Oificer-G. J. Dailcy. 
'reriLnical Officer-H. J. Major. 
Trchnical Cficer-G. F. Gerrand. 
T(vhnica1 Oficer-L. T. Watson. 
Tt~chnical Oficer-P. C. a'B. Phomley. 

Bngincs and Fqicls B e c t i o n i  
Xenior Re5r:lrch Oficer-M. W. Woods, D.Phil., B.Sc., B.E., 

A.M.I.E. Aust. 
Research Oflicer-T. 8. Keeble, B.E., B.Sc. 
Assistant Ilescarch ORccr-W. B. Kennedy, B.Mcch.E. 
Assistar~t Rc~ea rch  OEcer-W. H. Clrments, RSc.  
Assistant Research Ofiicer-J. C. W i ~ d o m ,  I3.hfech.E. 
4ssistant Research Officer-R. A. Wright, B.Sc.(E).  

Instrzlments Section- 
Assistant Research Offlcer-A. A. Townsend, M.Sc. 

Urauing Ofice and Ii'orlcshops- 
Supervisor-D. W. Eaton. 

Pkotograpky- 
Technical Officer-Miss E. F. Lightfoot. 

15. DIVISION OF INDUBTRIAL CHEMISTRY. 
.l(I+n.lnistratiue and General- 

Chief-I. W. TTTarlr, Pll.D., D.Sc., F.A.C.I., M.A.I.M.E. 
1lirisio:lal Secrctary-L, Lewis, I3.Met.E. 
Clerk-A. Patterson, A.F.I.A. 
Clerk-Miss E. M. Wright. 

Biochemistry Section- 
Rescnrch Offiecr-F. a. Lcnnox, D.Sc., A.A.C.I. 
As~ i s t an t  Rcsearch Officer-W. J. Ellis, A.S.T.C., A.A.C.I. 
Aqsiqtant Research Officer-Mim M. E. Maxwell, M.Sc., 

A.A.C.I. 
Assistant Research Officer-Miss A. M. McArthur, M.Sc., 

-4.A.C.I. 

Mi??c~als  Utilizntiolz Section- 
Senior T?c>,enrch Officer-R. G. Thomas, B.Sc., A.A.U.I. 
Rescarch Oficcr--4. Inialkley, B.A., B.Sc., Ph.D., A.I.C., 

A.A.C.I. (seconded from  irisio ion of Soilq). 
Assistant Research Officer-A. W. Wylie, M.Sc., Ph.D., A.I.C., 

A.,\.C.I. 
Assist:tnt Research Officer-P. Dixon, M.Sc., A.A.C.I. 

(secondcd from Commonwealth Research Station, 
luelbein) . 

Assiitant Research Officer-G. B. Gresford, B.Sc., A.M.T.C., 
B.A.C.1. (serouded). 

Assistant Research Officer-F. K. McTaggart, *M.Sc., 
-4.A.C.I. 

Assistant Research Officer-T. R. Scott, M.Sc., Bl.Ed., 
A.A.C.I. 

Assistant Research Officer-F. R. Hartley, M.Sc., A.A.C.I. 
Assistant Research Officer-R. C'. Croft, l3l.S~. 
Aqsistant Rmearcli Ollicer-A. D. Wadeley, RI.Sc., A.A.C.I. 
Tcclinicnl Ofliccr-K. L. Elllot. 
Tcchnical Officer-V. A. C. Bertrand. 

Dairy Proclucts Sectiolz- 
Rescalch Olficer-G. Loftus Hills, B.Agr.Sc. 
Asqistnnt Research OEcer-J. Conochie, B.Sc. ( Agric.) . 
Technical Officer-W. G. T. Laffan, H.D.D. 

Organic Section-- 
Senior Research Officer-H. H. Hat t ,  B.Sc., Ph.D., A.I.C., 

A.Li.C.1. 
Research Officer-J. S. Fitzgerald, M.Sc., Ph.D., A.A.C.I. 
A , s i s t a ~ ~ t  Reicarch Officer-N. C. Hancox, M.Sc., A.A.C.I. 

(secondcd ) . 
Assistant IZesearch Officer-K. E. Murray, B.Sc., A.I.C., 

A.A.C.I. 
Asqisiant Research Officer-R. G. Curtis, M.Sc., A.A.C.I. 
Assistant Research Officer-R. J. L. Martin, M.Sc., A.A.C.I. 
Ass idant  Rescarch Officer-A. G. Dnbson. h1.S~. 
Tecliliical Ofiicer-L. K. Dalton, D.s.T.c.,' A.A.C.I. 
Tcchn~cal Oflicer-K. H. Ot~+ay .  
Technical Officer-W. E. Hillis, A.G.Inst.Tech. 

Z-'A ysicnl Cltcnzistry Section- 
Research Officer-I<. L. Sutherland, M.Sc., A.A.C.I. 
t imistant Itesearcli Officer-J. Rogers, M.Sc., A.A.C.I. 
Assifitnnt JZe~searcl~ Oflicer-Misq E. Plante, B.Xc., A.A.C.I. 
Assistant Research Officer-R. J. Goldacre, B.Sc. (Hons.), 

(seconded from Dxlpt. of Agr. N.S.W.). 
Technical OiEcer-L. F.  Evans. 

P o t ~ n c l r ~  Gands Investigations- 
Assistant Rrsearch Oficer-H. A. Stephens, B.Sc. 
Technical Otficer-G. V. Cullen. 

Cement Section- 
Research Officer-A. R. Alderman, D.Sc., Ph.D., P.O.S. 
Assistant Rcscarch Officer-A. J. GasIciu, M.Sc. 
Assistant Research Officer-H. E. Vivian, B.Sc.Agr. 

Physical Vetallurgy Section- 
Oficcr-in-Cllnrgc (on loan from North American Cyanamid 

Co.)-G. B. O'Mallcy, B.Met.E., M.Aust.I.M.M., M.Inst.M., 
M.A.1.JI.E. (part-tinrc) . 

Assistant Relscarch Oficer-H. W. Worner, M.Sc., A.A.C.I. 
Assistant Rrsearcli Officer-J. H. Buclzlc~7, B.Sc. 
&!Ietctllurgist-H. T. Greenaway, B.IIct.13. (on loan from 

Broken Hill Associated Smelters Pty.  Ltd . ) .  
Technical Officer-I<. R. Hanna. 

Chcnzical E?zg:'ncer&g Section- 
Principal Researc.11 Offieel.-E. J. Drake, A.A.C.I. (weconded) . 
Assistant Research Officer-E. H. Waters, M.Sc.(Hons.) 

( seconded). 
Assistant Resrarch Oficer-D. R. Zeidler, M.Sc., A.A.C.I. 
Assirtant Rescarch Oficer-I. Brown, B.Sc., A.A.C.I. 
Assistant Rcienrch Oficer-R. W. Urie. 33.8~. 
Aqsistant Research Officer-J. F.  Pearse, B.Sc.(Hons.), 

A.A.C.I. 
Technical Officer-J. Coutts, A.M.T.C. 
Technical Omcer-J. In. Clay, A.M.T.C., A.A.C.I. 
Senior Jlraughtsman-C. Simpson. 
Draughtclnan-H. H. Evans. 
Draughtsman-L. R. Bull. 
Tracer-l'liss M. M. IIeehan. 

.4nal?llirnl Bcclion- 
R ~ i e a r c h  Oflicer-A. Lench, B.Sc., Dip.Ed. 
-4ssistant Xeacnrch Officer-E. S. Pilkinqton, A.S.T.C. 
Sssictant Rescarrh Officer-R. J. Warrilow, B.Sc. (Hons.). 
Technical Officrr-Miss R. I. Shoebridge, B.Sc., Dip.Ed. 
Technical Officer-H. F.  A. Elrrgt. 
Terhnical Officer-J. A. Corbett. 
Technical Officer-H. T. Philippe. 

.It University of Western Australiu- 
Altbr~ite Znoe.rti,qations- 

Assistant Revearch mcer--G. H. Payne, B.Sc., A.A.C.I. 
(on service leave-R.A.A.F.) . 

Assistant Research Oficer-IT. E. Ewers, M.Sc. 
Assistant Research Oficer-F. C. Johnson, B.Sc. 

fibrarian-illins H.  P. Meggs (par t - t imc) .  



At i l l c l b o u m e  
Senior Research Officer-E. A. Cornish, M.Sc., B.Agr.Sc. 
Assistant Research Ofiicer-E. J. Williams, B.Com. 
Technical Officer-Miss V. M. Botliani, B.Sc. 

A t  Canhe~ra- 
Assistant Research Officer-G. A. McIntyre, B.Sc., Dip.Ed. 

At Sydney- 
Assistant Research Officer-Miss H. A. Newton Turner, 

B.Arch. (seconded). 
Teghnical Officer-Miss M. Hornsby, B.A. 

17. RADIO RESEARCH. 
At  Universit?~ of Bydney- 

Research OfIiccr-F. W. Wood, B.Sc. 
Assistant Research Officer-L. S. P I  ior, B.Sc. 
Assistant liesearch Officer-C. B. Kirkpatrick, B.Sc. 
Assistailt Research Officer-D. G. Steuar t ,  B.Sc. 
Assistant Research Officer-L. Hcisler, B.Sc. 
Assistant Research OEcer-Mrs. M. EIarrison, B.Sc. 

18. ORE-DRESSING INVESTIGATIONS. 
A t  University of Melbourne- 

Itesearch Oficer-J. G. Hart .  
Technical Officer-17. D. Drews. 

At school of Mines, Adeluide, South Azlstraliu- 
Assistant Research Officer-D. R. Blaskett, B.E. 

At School of Mines, ICaZgoorlie, Westcrlz Australia- 
Officer-in-Charge-B. EI. >loore, M.E., D.Sc., F.S.A.S.M., 

F.A.C.I. 
Senior Research Metallurgist-A. C. McDonald, A.S.A.S.M. 
Assistant Research Metallurgist and Assayer-R. W. Wilson. 
Assistant-JV. RIcA. Manson. 

19. LUBRICANTS AND BEARINGS SECTION. 
Officer-in-Charge-F. P. Bowden, 8c.D. (Cantab.), D.Sc., 

Ph.D. 
I{ese;ircl~ Officer (Physics)-D. Tabor, Ph.D. (Cantab.). 
Assistant Kesearch Ofieer (Physics)-J. S. Courtney- 

Pra t t ,  B.E. 
Assistant Research Officer (Chemistry)-A. Yoffe, M.Sch 

A.A.C.I. 
Assista~it  Research Officer (Chemistry)-J. N. Gregory, 

M.Sc. 
Assistant Research Officer (Cheniistry ) -E. B. Greenhill, 

B.Sc. 
Assistant Research Officer (Chemistry)-M. F. R. Mulcahy, 

hl.Sc., A.A.C.I., A.G.Inst.Tcch. 
Assistant Research Officer (Chemistry)--R. Vines, B.Sc. 
Assistant Research Officer f Chemistrvj-M. A. Stone. D.A.C. 
Assistant Research Officer (Engineering)-A. E. Ferguson, 

R R R  
Assistant Research OfIicer (Engineering)-T. V, Krok, B.E. 
rlssistarit Research Ofiicer (Engineering)--G. Tudor, B.E. 
Assistant Research Officer (hIeta1lurgy)-A. J. W. Moore, 

B.Sc. 
Asisistant Research Officer (Metallurgy)-R. W. K. 

Honeycombe, M.Sc. 
Technical Officer-D. J. Swaine. 
Technical Officer-J. F. Peart .  

20. OTITEE INVESTIGATIOXS. 
Dairu Products Investiuations- 

~ f i c e r - i n - ~ h a r ~ e - ' ~ ~ . "  J. Wley ,  D.Sc., A.A.C.I. 
Rcsearch Oficcr-E. J. Pont, M.Sc.Agr. 
A~hiqtant  Research Officer-C. C. Tliiel. B.Sc. (Agric.). Ph.D. - .. 

,Ulii?~cvagraphio In*.cstigations-- 
Investigator-F. L. Stilln.cll, D.Sc. 
Research Officer-A. B. Ednards,  D.Sc., Ph.D. 

4. PUBLICATTONS OF THE COUJCIT.. 
The following publications were issued by the 

Council during the year :- 

( i )  BULLETINS. 
No. 149.-Production of Dried Grapes in Murray Valley 

irrigation Settlenierits. 2.-Irrigation, Drainage, 
and Reclamation, by A. V. Lyon, M.Agr.Sc., and 
A. L. Tisdall, 3I.Apr.Sc. 

No. 150.-The Solls of the Parislies of Lonqford, Cressy, and 
Lawrence, Co~nity Westmorlsnd, Tasmania. 1.- 
A Soil Sur\ey of tlie Area. 2.-Pot Experiments 
with Subterranean Clover on the Cressy Ghaley 
Clay-loam, by C. G. Stephens, M.Sc., A.A.C.I., 
J. Q. Baldwin, B.Apr.Sc., B.Sc., nnd J. S. 
Hosking, l\I.Sc., A.I.C., A.A.C.I. 

No. 151.-The Control of St. John's Wort (IIypericum per- 
foraturn L. var. annustifoliz~m D.C.) bv Com- 
I)eting Pasture plant;, by 'R. 11. ~ o o r e ;  ~ . b c . A ~ r . ,  
and A. B. Cashmore, 3 l . S ~ .  

No. 152.-Soil Survey of P a r t  of County Moira, Victoria. 
(Inrluding the Parishes of Roc..;ep, Cobram, 

Katamatite,  Naril~ganingalook, Katunga, Yarro- 
weyah, and Strathmerton, by B. E. Butler, 
B.Sc.Agr., J. G. ILtld~vin, B.Agr.Sc., B.Sc., F. 
Penman, JI Sc., It. G. I)onnes, RI.Agr.Sc. 

No. 153.-Pelagic Tnnlcates in the 1'1,~nhton of South- 
edsteln Auntralian IV.ttcrs, a l ~ d  their Place in 
Oceallograpliic Studics, by HIT old Thompson, 
&!LA., U.Sc. With ;L Statiqtical Analysis of Data 
on Total Planktoll, by G. L. ICestecen, B.Sc. 

No. 154.-The Handling and Storaccl of A~~,, trdlian Oraneeb. 
illanclarins; and ~ r a ~ c ' f r n i t ,  collipiled by F." E: 
IIuelin, B.Sc., 1'll.Y. 

No. 155.-Friction and Lul~rication. Revort No. 2. The Lubrl- 
catlrrg EiTcct of Thin 3 l~ tn l l i c  Vilms and tlie 
Theory of the Action of Bearing Xletals, by 
F. 1'. Bowden, Sc.D. (Cantab.) ,  and D. Tabor, 
B.Sc., A.R.C.S., Ph.D. (Cantab.) .  

No. 156.-Standarized Plant  Kames-h List of Standard 
Conimon Names for tlie riiore lmportant hue- 
tralian Grasses, other Pasture Plants, and Weeds. 

No. 157.-Studies in the  Biology of Australian hlullet. 1.- 
Account of the 3'1shery and l'rclilninaiy State- 
ment of tlie Biology of dfugil dobula Gunther, 
by G. L. Restelen, B.Sc. 

No. 158.-The Recovery of Inter-bloclr Information in Quasl 
Fnrtori;ll Drsigns with Incomplete Dnta. 1.- 
Square, Tiiple, and Cubic Lattices, by E. A. 
Co~nish ,  M.Sc., B.Agr.Sc. 

No. 159.-Poisol~ous and Harmful Fishes, by G. P. Whitley, 
P.R.Z.S. 

No. 100.-The Outbreak of the Australian Plague Locust 
(Cl~ortoiceles terminifera Walk.) in tile Season 
1939-40, with Special Reference to  the  Influence 
of Clirnatic Factors, by H. 11. I,. ICey, M.Sc., 
Ph.D. 

No. 161.-A Review of the  Evidence Conrerning Expansive 
Reaction between Aggregate and Cemcnt in Con- 
crete, by A. R. Alderman, hf.Sc., P I I . ~ . ,  F.G.S. 

No. 162.-The Soil and Land-Use Survey of the Wakool 
Irrigation District, New South TValcs, by R. 
Smith, B.Sc. (Agric.), R. I .  Herriot, B.,4g.Se., and 
E. J. Johnaton, B.Sc.Acr. 

No. 163.-Transmission of Potato T7irus Diseases. ].-Field 
Experiment with Leaf 11011 a t  Canberra, 1940-41, 
by J. G. Bald, M.Acr.Rc., Ph.D., and D. 0. Norris, 
B.Sc. (Agric.) . 2.-The Aphis Population of 
Potatoes a t  Canberra, during 1940-41, by D. 0. 
Norris, B.Sc.(Agric.), and J .  C. Bald, Al.Agr.Sc., 
Ph.D. 

( i i )  INDUBTRIAL CHEMISTRY CIRCULARS. 
No. 1.-Some Technical Aspects of Foundry Cores, by H. A. 

Stephens, B.Sc. 
No. 2.-1nvesti:ations of Low-Tin and Tin-Free Solders, by 

13. TV. TVorner, iIf.Sc., H. T. Greenaway, B.Xet.E., 
and J. H. Buchley, B.Sc. 

No. 3.-Melting and Casting of Magnesium Alloys, by H. A. 
Stephens, B.Sc. 

( i i i  ) QUARTERLY JOURNAL. 
Vol. 15, No. 3, August, 1942. 
Vol. 15, No. 4, November, 1942. 
Vol. IF, No. 1, February, 1943. 
Vol. IF, No. 2, May, 1943. 

( iv)  ANNUAL REPORT FOR TIIE m A R  ENDING 3 0 ~ ~  JUNE, 1942. 

( v )  HANDBOOK OF STRUCTURAL TIMBER DESIGN. SUPPLEMENT 
No. 1. LARGE T I ~ B E ~  STRVCTURES. Noms ON DEBIGN, 
F~PECIFI~~TIDN, AR'D TXSI'ECTTOS. 

XVII. ACKNOWLEDGMENTS. 
In  various sections of this Report reference has been 

made to the uahlable assistance afforded by many State 
Departments and other organizations and individuals. 
The Council desires to express its gratitude for the 
help given by these bodies and persons in providing 
laborato'ry accommodation and other facilities and in 
many other Trays. The Council also &hes to acknow- 
ledge th.e assistance i t  has received from its State Com- 
mittees and other Committees, the members of which 
have placed their knowledge and experience so freely 
at its disposal. 

G. A. JULIUS, Chairman 7 Executive DAVID RIVETT Committee. A. E. V. RICHARDSON J 



APPENDIX. 

A,-PERSONNEL OF THE COUNCIL AND O F  I T S  
VARIOUS COMMITTEES. 

COUNCIL (AS AT 30~11 JUNE, 1943). 
E x ~ c a r v ~ .  

Sir  George A. Julius, Kt., D.Sc., B.E., Hon. M.I.E.Aust. 
(Chairman).  

Sir David Rivett, K.C.M.G., M.A., D.Sc., F.R.S., F.A.C.I. 
(Dcputy Chairmc6.n and Chief Xmecutive Oficer) . 

A. E. V. Richardson, C.M.G., M.A., D.Sc. (Deputy Chief 
E:cecutivc Oficer) . 

C R A ~ R ~ I A N  O F  STATE COMMITTEES. 
Professor I. Clunies Ross, D.V.Sc. (New South Wales). 
Professor E. J. Hartunp, D.Sc., F.A.C.I. (Victoria),  
Professor H. C. Richards, D.Sc., Hon.itI.I.E.Aust. (Queens- 

land) .  
Ron. E. W. Holden, B.Sc., M.I'.E.AusC., M.L.C. (South 

Australia ) . 
E. H. B. Lafroy (Weistern Australia) .  

b 
B. H. Foster, B.C.E., A.11.I.E.Aust. (Tasmania).  

N. K. S. Brodribb, C.B.E., F.I.C., A.A.C.I. 
G. S. Colnlan, C.B.E. 
R. J. Donaldson. D.S.O.. B.C.E.. M.Aust.1.M.M.. M.I.E.Allst. 
b l .  T. W. Eady. 
J. P. Tiveg, B.A., B.Sc., B.E., M.I.E.Aust., A.M.1nst.C.E. 

STATE COMMITTEES (AS AT 3 0 ~ ~  JUNE,  1943).  
NEW SOUTH WALES. 

Professor I. Clunies Ross, D.V.Sc. (Chairman).  
Professor E. Ashby, D.Sc. 
Professor Sir Henry E. Barraclough, K.B.E., V.D., B 

M.M.E., &I.Inst.C.E., Rf.I.Mech.E., M.I.E.Aust. 
I'rofcscor ITT. J. Dakin, D.Sc., F.L.S., F.Z.S. 
Professor J. C. Earl, D.Sc., Ph.D., F.I.C., F.A.C.I. 
I\'. R. Hebblewhite, B.E., iII.T.JC.Aust. 
L. St. J. Jones. 
IIou. Sir Norman W. Kater, M.L.C., U.B., Ch.M. 
Sir Frederick McMaster. 
J. Merrett. 
R. J. Noble, B.Sc.Agr., M.Sc., Ph.D. 
B. G. C. Parry  Okeden. 
J. G. Pcakc. 
A. R. Penfold, F.I.C., F.A.C.I. 
Professor J. D. Sten~ar t ,  F.R.C.V.S., B.V.Sc. 
E. H. F.  Swain. Din. For. 
J. P. Tivey, B.A., B.SC., B.E., M.I.E.Aust., A.M.1nst.C.E. 
P. J. Walker. 
Profcssor R. D. Wat t ,  M.A., B.Sc. 
C. M. Williams. 

VICTOBIA. 
Professor E. J. Hartung, D.Rc., P.A.C.I. (Chairman).  
Professor W. E. Agar, M.A., D.Sc., F.R.S. 
W. Bara-mxnath. 
N. K. s.-Brodrihh, C.B.E., F.I.C., A.A.C.I. 
F.  BI. Burnet, BI.D., P11.D. 
G. S. Colman. C.B.E. 
M. T. W. Eady. 
Sir Herbert W. Gepp, M.Aust.I.M.M., M.Am.I.hl.M., F.A.C.I. 
Russell Grimwade, C.B.E., B.Sc., F.A.C.I. 
G. G. Johbins, M.I.E.E., M.I.E.Aust. 
Sir Dalziel Kelly, LL.B. 
Professor W. N. Icernot, B.C.E., M.Mech.E., M.Inst.C.E., 

M.I.E.AlL2t. 
Emeritus-Professor Sir  Thomas R. Lyle, M.A., D.Sc., F.R.S. 
IT. A. Mnllett, B.Agr.Sc. 
B. Perrv. A.A.C.I. 
W. E. wainwright, A.S.A.S.M., M.Aust.I.M.M., M.Am.1.M.M. 
1,. J. Weathcrly, it1.A. 
Professor H. A. Woodruff, B.Sc., M.R.C.V.S., L.R.C.P., 

&I.R.C.S. 

SOUTH AUSTRALIA. 
Ilon. E. W. Holden, B.Sc., M.I.E.Aust., M.L.C. (Chairman). 
A. J. Allen, A.A.C.I. 
E. H. Bakewell. 
C. E. Chapman, F.I.C., F.A.C.I. 
J. H. Gosse. 
Professor Kerr Grant. 1l.Sc.. F.1nst.P. 
Professor T. B. ~ohns ton ,  M.'A., D.Sc. 
F. T. Perry. 
Professor J. A. Prescott, D.Sc., A.A.C.I. 
W. J. Suafford, R.D.A. 

QTJEENBLAND. 
Professor H. C. Richards, D.Sc., Hon.M.I.E.Aust. (Chairman).  
Professor R. Alcock, M.A. 
J. D. Bell. 
R. J. Donaldson, D.S.O., B.C.E., M.Aust.I.M.M., M.I.E.Aust, 
Profewor E. J. Goddard, B.A., D.Sc. 
V. G. Grenning. 
J. R. Henderson. O.B.E.. F.I.C.. A.A.C.I. 
Professor T. G. H.  ones, D.SC.; A.A.C.I. 
A. NcCulloch, M.E., A.BI.I.E.Aust. 
A. G. Rlelville. 
J. F. Jleyllinlr. 
Professor J. K. Nurrag,  B.A., B.Sc.Agr. 
Profcssor T. Parnell, M.A. 
Professor H. R. Seddon. D.V.Sc. 
R. P. M. Short. 
H. C. Urquhart, M.Sc. 
R. Veitch, B.Sc.Agr., B.Sc.For., F.E.S. 

E. H. B. Lefrov I Ohairmalzl. 
G. K. ~aron-H;~, 'M.C.,  B . S ~  (Agric.). 
Professor N. S. Bagliss, B.A., D.Sc., Pl1.D.. F.A.C.I. 

F. G.  ~r"insden, M.I.M.M., M.Aust.1.M.M. 
W. G. Burges. 
Prafessor E. De Courcy Clarke, M.A. 
Professor G. A. Currie, D.Sc., B.Agr.Sc. 
P. Ii. Harper, B.A. 
S. L. Kessell, M.Sc., Dip.For. 
A. L. B. Lefroy. 
B. bteecham. 
Professor G. E. Nicholls, D.Sc., A.R.C.Sc., F.L.S. 
L. \V. Phillips, M.Sc., M.Ed., A.Inst.Ed., A.A.C.I. 
Professor A. D. Ross, M.A., D.Sc., F.R.S.E., F.1nst.P. 
G. 1,. Sutton, D.Sc.Agr. 

TASMANIA. 
F. H. Foster, B.C.E., A.M.I.E.Awt. (Chai rman) .  
N. P.  Booth. P.I.C. 
P ro fc~ro r  A.  urn, M.Sc., B.E., A.M.I.E.Aust. 
J .  IV. Rvnns. M.A., D.8c. 
F. W. Hicks. 
P. F:. Heani. M.B.E. 
Professor A.' I,. McAulay, M.A., B.Sc., Ph.D., F.1nst.P. 
D. 0. Meredith, S.Inst.M.M., M.I.E.Aust., M.A.C.S. 
A. K. McCaw, C.M.G. 
W. E. Maclcril, M.Imt.C.E., M.I.E.Aust. 
F. H. Peacock. 
Iron. R. 0. Shoobridqe, M.L.C. 
S. W. Steane. B.A.. F.R.G.S. 

COMMOhWEALTH RESEARCH STATION, MERBEIN 
-CONSULTATIVE COMMITTEE. 

B. T. DicBson, B.A., Ph.D., Division of Plant  Industry, 
C.S.I.R. (C.hairman) . 

Professor J. A. Prescott, D.Sc., A.A.C.I., Waite Agricultural 
Research Institute University of Adelaide. 

P. Malloch, Commonwealth Dried Fruits  Control Board. 
E. J. Casey, Commonwealth Dried Frui ts  Coxitrol Board. 

IRRIGATION RESEARCH STATION, C.RIFFITH-- 
CONSULTATIVE COMlIITTEE. 

B. T. Dickson, B.A., Ph.D., Division of Plant  Industry, 
C.S.I.R. (Chai~nzcrn).  

Profcssor J: A. Prescott, D.Sc., A.A.C.I., Waite Agricultural 
Re,searcli Institute, University of Adelaide. 

H. h'. England, R.Sc., Water Conservation and Irrigation 
Commisqiorr, N.S.W. 

E. S. West, B.Sc., M.S., Irrigation Research Station, Griffith 
(Secretary).  

COXMONWEALTH RESKAILCR STATI.ON, M E R B E F  
-ADVISORY COMMITTEE. 

J. A. Lochhend, hlildura Shire Council (Chairman).  
L. W. Andrew, Waikerie, South Australia. 
P. T. Byrnes, Woorinen, Victoria. 
A. E. Cameron, Eed Cliffs Settlement. 
E. J. Cascy (representing Consultative Committee). 
J. Gordon, Citrus Growers' Association, Merbein. 
W. Grundy, Nyah, Victoria. 
S. Heaysman, Coomealla, New South Wales. 
W. Heaysman, Cardross Horticultural Society. 
A. Lever, Mildura Shire Council. 
A. V. Lgon, M.Agr.Sc., Commonwealth Research Station, 

Mcrbein. 
A. R. McConchie, A.M.I.E.Aust., State Rivers and Water 

Supply Commission, Victoria. 
A. Ranlinys. llerbein, Victoria. 
S. P. Taylor, Curlwaa, Few South Wales. 
0. Weste, Renmark, South Australia. 
I). C. Winterbottom, Mildura Packeris' Association. 



IRRIGATION RESEARCH STATION, GRIFFITH- 
ADVISORY COMMITTEE. 

V. C. Williams, Grinit11 l>roducers' Co-op. Ltd. (Chairman).  
C. G. Savage and K. G. Hebby, N.S.W. Department of Agri- 

culture. 
E. R. Iredale and C. T. Lasscock, Rural  Bank of N.S.W. 
II. N. England, B.Sc., and H. J. Braimcl, IVater Coriservation 

and Irligation Commission, N.S.W. 
A. G. Knbz~nli. nI.T.A., Paqtoral Interests. 
T. T. l\lorlcy, (:liliitil IFrodnrers' Co-op. Co. Ltd. 
0 .  J. Lo~~q l lu r s t  and A. B. C. TVood, Yenda Producers' Co-op. 

Society Ltd. 
J .  El. Alesander and W. Jocka, Leeton J?ruiCgrowers' Co-op. 

Society Ltd. 
A. G.  Entirknap, M.L.A., and H. J. Williams, Leeton Co-op. 

Cannery Ltd. 
T,. B. Rlarrllant and W. S. Jones, M.I.A. Vegetable Growers' 

Association. 
E. S. \Vest, B.Sc., M.S., and R. R. Pennefather, B.Agr.Sc., 

C.S.T.R. 

RADIO RESEARCH BOARD. 
Professor Sir  John Madsen, B.E., D.Sc., M.I.E.Aust., Uni- 

versity of Sydney (Chairnznn). 
D. McVev. A.M.I.E.Aust.. Postmaster-General's Department, 

MelboGhe. 
Lientcnal~t 0. M. Moriarty. R.A.N.V.R.. Department of the ". . A 

Xavy, Melbourne. 
Lt.-Col. B. P. A. Brown, Department of the Army, Melbourne. 
Rqi~adro~l-Lender -4. L. Hall, Department of Air, Melbourne. 
R ,  v.d. R. Koo:icy, M.S., M.Sc., Ph.D., Mt. Strollllo Obser- 

vatory. 
Professor T. Parnell, M.A., University of Queensland. 
G. A. Cook, If.Sc., B.M.E., F.A.C.I., C.S.I.R. (Reeretarg). 

NATIONAL STANDARDS LABORATORY COMMITTEE. 
Professor Sir Johll AIaclsen, B.E., D.Sc., M.I.lC.Aust., IJni-  

versity of Sydney (Chairnzagz) . 
Professor Kerr Grant, ?ri.Sc., F.Inst.P., Department of Physics, 

University of Adelaide. 

FRUIT PROCESSING COMMITTEE. N. K. S. ~ IGdr ibb ,  C1.13.E., F.I.C., A.A.C.I., Assistant Director- 
General of Illnnitions, hfeibourne. 

W. R. Je~vcli, 31.Sr.. ~ . & I c t . ,  F.I.C., F.A.C.I., Department of F. J. Shea, j~.T.E.Aust., Department of Supply and Shipping, Agricultnrc, Victoria (G'haif-man). Melbourne. 
A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, J. storey, ~ i ~ ~ ~ ~ f t  production ~ ~ ~ ~ i ~ ~ i ~ ~ .  

Merbein. 
A. G. Strickland, M.Agr.Sc., Department of Agriculture, Soutali G. Lightfoot, M.A., C.S.1.11. 

Australia. 
C. G. Savage, Department of Agriculture, New Soiith Wales. 
E. C. Orton, B.Sc., A.I.C., A.A.C.I., Commonwealth Research B.-COMMITTEES CONCERNING WORK I N  WHICH 

Station, hlerbein. THE COUNCIL I S  CO-OPERATING. 
D. Quinn, Department of Agriculture, Victoria (b'ecretary). SC~IEhhIIFIC PUBJJIC~TIONS COhlhlTTTEE. 

A. C. Joyce, C.B.E., Comnionnenlth Treasury (Chairman).  
FISHERIES ilDVISORY COMMITTEE. Sir David Rivett, K.C.M.G., M.A., D.Se., F.R.S., F.A.C.I., 

Professor W. J. Dakin, D.Sc., F.L.S., F.Z.S., Department of C.S.I.R. 
Zooloqy, Uiiivcrqity of Sydney (Chairman ) . J. H. L. Cumpeton, C.M.U., M.D., D.P.H., Department of 

T. C. lto~ighley, B.Sc., Chief Sekrctary's Department, N.S.W. Health, Canberra. 
1 IT. Tho~npqon, 1\I.A., D.Sc., Divi~ion of Fisheries, C.S.I.R. 

ADVISORY COMMITTEE RED-LEGGED EARTH MITE 
IKVESTIGATIONS, WESTERN SUSTRALIA. 

E.  EI. B. Lefrog (Chairzian).  
C. F. Jenliinq, B.A., Ilepartment af Agriculture, Western 

Australia. 
Profes-or G. A. Currie, B.Agr.Sc., D.Sc., University of Western 

Australia. 
I. Thomas, Department of Agriculture, Western Australia. 
A. J. Nicholson, D.Sc., Division of Economic Entomology, 

C.S.I.R. 
L. W. Phillips, %f,Sc., M.Ed., A.Inst.Ed., A.A.C.I. (b'eorctary). ' 

T H E  VETBRINARY ENTOMOLOGICAL COMMITTEE. 

TECHNICAL COMMITTEE-PASTURE PLANT IMPROVL- 
MENT INVESTIGATION, QUEENSLAND. 

Professor J .  I<. M ~ u r n g ,  B.A., B.Sc.Agr., Department of Public 
Tnstrurtion, Qucciisland. 

C. W. Wi~iders, B.Sc.Agr., Department of Agriculture and 
Stock, Queensland. 

J. X. A. hfc&fillan, D.Sc.Agr., M.S. (with C. A. Christian, 
B.Agr.Sc., If.Sc., as  deputy) ,  C.S.I.R. 

B. T. Dickson, B.A., Ph.D., Division of Plant Industry, 
C.P.I.R., ex ofirio member. 

R. Veitch, B.Sr.Sqr., R.Pc.For., F.R.E.8, Department of 
Agriculture and Stock, Brisbane. 

(Po r~ne r ly  the lnterdivisionnl Illozufly Con~mittee; i t s  function 
i s  to oo-ordinate certain activities of tlce Divisions of Eeanomio IRRIGATION AND DRAINAGE CORIMITTEE FOR 

Cntomoloov and of Animal 7Tealth and Nutritioqr.) SOUTH AUSTRALIA. 

L. B. Ball, D.?.Sc., Di;ision of Animal Health ctnd Nutiition, C. I f .  Fowles, Lands Department, Soutli Australia (Chair- 
C.S.I.R. man) .  

A. J. Kicholson, D.Sc., Division of Economic Entomology, A ,  G. Strickland, M.Agr.So., Depnrtment of Agriculti~re, South 
C.S.I.R. Sus t r t~ l ia .  

D. A. Gill, M.R.C.V.S., D.V.S.M., Division of Animal Health -$, V. Lyon, M,Agr.&., Commonwealth Ewearch Station, 
and Nutrition, C.S.I.R. Bferhein. Victoria. 

ADVISORY COMMITTEE ON NATIONSL FIELD STATION, 
" GILRUTH PJ,,4TNS ". 

N. Bourke, Queensland United Graziers' Association. 
Eric P. Beresford. Rloonjaree, Cunnamiilla, Queensland. 
177. S. Geary, Carbcnn, Offham Siding, Western Line, Queens- 

land. 
R. H. Kantss, Queensl~nd United Graziers' Association. 

NEW SOUTH WAJdES hlRAT RJ3SEARCH ADVISORY 
COJI&fITTEE. 

L. J. Ashcroft, Liverpool, New South Wales. 
E. J. Bowatcr, Messrs. Angliss & Co., Pty. Ltd., Sydney. 
J. M. Dnvirl&on, Commor;wealth Veterinary Officer, Sydney 

(representin? the  Depxrtmcnt of Commerce). 
J. Merrett. Metronolitan Rleat Industry Coinmissioner, Sydney. 
F. J. Walker, ~y'dne?. 
J. R. Vickery, M.Sc., Ph.D., A.A.C.I., Division of Food 

Preservation and Transport, C.S.1.R. 

MINERACRAPRIC COMMITTEE. 
Emeritus-Professor E. W. Skeats, D.Sc., A.R.C.Sc., F.0.8,, 

Melbourne. 
LV. E. Wainwright, A.S.A.S.M., M.Aust.I.M.M., M.Am.I.M.M., 

Sustralasian Insti tute of Mining and Metallurgy. 

A. C. Gordon, Lands Department, South Australia. 
I?. R. Lawrie, A.M.I.E.Aust., engineer in^ and Watcr Supply 

D~pxr tment ,  Sonth Aiistralin. 

CURLWAA -4ND COOhIEALLA HORTICULTURAL 
ADVISORY COMMITTEE, WETV SOUTH \VALES. 

A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, 
Merbein (Chairman).  

F. S. Barrett ,  \ITatcr Conservati~n and Irrigation Commission, 
New 8011th Wales. 

S. Colley. Rural  Bank, New South Wales. 
W. S. \7Tcbley, Coomcalla Settlers' Representative. 
S. P. Taylor, Curlwaa Settlers' Representative. 

WAKOOT, DIGTRICT RESEAROH COMMITTEE, 
NEW SOUTH WALES. 

A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, 
Merbein (Chai~ntnlz) . 

T. .I. Marshall, l\l.Ag.Sc., Ph.D., Division of Soils, C.S.1.R. 
G. B. Gihbs. IT-ater Conservation mlc1 Irrigation Comminsion. 

New South TT7ales. 
1'. JIntthews. Riiral Bank, New Flouth Wales. 
H. J. ? reprc~cnt ing  local Iar~tlhctlclers. It. Redfern j 



IRRIGATION RESEARCH EXTENSION COMMlTTEE ADVISOIiY COAIAIITTEE ON ORIENTAL PEACH MOTH 
(MURRUMBIDGEE IRRIGATION AREAS). INVESTIGATIONS. 

C. G. Savage, Department of Agriculture, New South Wales 
( Chairman). 

K. J. Benton, Department of Agriculture, New South Wales. 
R. G. S. ICebby, Department of Agriculture, New South Wales. 
J. G. Youil, Water Cor~serration and lriigation Cornmission, 

New South Wales. 
H. N. England, B.Sc., Water Con~ervation and Irrigation 

Commission, New South \Vales. 
E. R. Iredale, Rural Bank, New South Wales. 
C. T. Lasscock, Rural Bank, New South Wales. 
H. G. B. Williams, Rural Bank, New South Wales. 
E. S. West, B.Se., M.S., Irrigation IZoeearch Station, Griffith. 
R. R. Pennefather, B.Agr.Sc., Irrigation Research Station, 

Grifith. 
V. C. Williams, M.I.A., Co-operative's Executive, Griffith. 
A. G. Enticknap, BI.I.A., Co.operati~e's Executive, Yenda. 
W. Jacka, M.I.A., Co-operatives JCxecutive, Lectou. 

VITICULTURAL COMMITTEE FOR NON-IRRIGATED 
AREAS. 

Chas. Russell, Dried Fruits Board for South Australia 
( Chairman). 

A. G. Strickland, M.Agr.Sc., Department of Agriculture, South 
Australia. 

A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, 
Merbein, Victoria. 

W. K. Twiss, Dried Fruits Board, South Australia (beore- 
tary ) . 

COMlllTTEE OF OENOLOGICAL RESEARCH. 
Professor J. A. Prescott, D.Sc., A.A.C.I., representing C.S.I.R. 

(Chairman). 
C. Haselgrove, repraenting the Federal Viticultural Council. 
Professor J. B. Cleland, M.D., Ch.M., representing the Uni- 

versity of Adelaide. 
L. N. Salter, representing the Australian Wine Board. 

COMMITTEE ON DRIED VINE FRUIT PROCESSING 
METHODS. 

A. V..Lyon, M.Agr.Sc. 
E. C. Orton, B.SC., A.A.C.I. ] c.S.l.R. 
A. R. Hampton, Mildura Paclrers' Association. 
W. ~ e a ~ s m i n ,  hferbein Advisory Committee. 
\V. R. Jcwell, M.Sc., B.l\let., F.I.C., F.A.C.I., Department of 

Agriculture, Victoria. 

Growers' Representatives. 
5. R. Mansell, Mildura. 
A. R. McDougall, Merbein. 
A. S. Lochhead, Irymple. 
J. Moore, Red Cliffs. 
D. Taylor, Dareton, New South Wales. 
F. A. Meiscllel, Dareton, New South Wales. 
G. S. Potts, Mildura. 
K. 11. C. McCallum, Red Cliffs. 

JOINT FRUIT STORAGE INVESTIGATION COMMITTEE, 
NEW SOUTH WALES. 

C. G. Savage, Department of Agriculture, New South Wales 
( C h a i ~ n ~ u n ) .  

H. Broadfoot, Department of Agriculture, New South Wales. 
Professor E. Ashby, D.Se., Department of Botany, University 

of Sydney. 
J. R. Vickery, M.Sc., Ph.D., A.A.C.I., Division af Food 

Preservation and Transport, C.S.I.R. 
S. A. Trout, M.Sc., l3h.U., Division of Food Preservation 

and Transport, C.S.I.R. 

ADVISORY CORIDIITTEE ON FRUIT COOL STORAGE 
INVESTIGATIONS. 

(Established in  colzneaion with the co-operative investigations 
of the Council and the Victorian Depa~tment of Agriwlture 

on the cool storage of ?&on-f~opical fruits.) 
S. Fish, M.Agr.Sc., Depariment of Agriculture, Victoria. 
I?. &I. Read, ll.Apr.Se., Department of Agriculture, Victoria. 
J. R .  Vickery, DI.Sc., Ph.D., A.A.C.I., Division of Food 

Preservation and Transport, C.S.I.R. 

COhIMITTEE FOR CO-ORDINATION OF FRUIT COOL 
STORAGE RESEARCH. 

E. G. Hall, B.Sc. Ag. ,  Department of Agriculture, New 
South MTales. 

F. M. Read, M.Agr.Sc., Department of Agriculture, Victoria. 
A. G. Strickland, M.Agr.Sc., Department of Agriculture, 

South Australia. 
T. D. Raphael, M.A., Dip.f-Iort. (Cambridge), Department of 

Agriculture, Tasmania. 
W. 1%. Carne, Department of Commerce, Melbourne. 
S. A. Trout, M.Sc., Ph.D., Division of Food Preservation and 

Transport, C.S.1.11. 
D. Martin, B.Se., Division of Plant Industry, C.S.I.R. 

A. J. Nicholson, D.Sc., Division of Economic Entomology, 
C.S.I.R. (Chairman). 

P. M. Read, M.Agr.Sc., Department of Agriculture, Victoria. 
II. J .  Willianls, Leetoll Co-op. (h~!ltcry J~tcl., New Sontli Wales. 
G. A. H. Helson, M.Sc., Division of Economic Entomology, 

C.S.I.R. 
S. Fish, M.Agr.Sc., Department of Agriculture, Victoria 

(Becretarg ) . 

JOINT BLOWFLY CONTROL COMAIITTEE. 

(Appointed as  a means of co-ordimating the activities of the 
New Xouth. Wales Departmevut of Agriculture, the Queens- 
l a d  Departrner~l of Agriculiure and Xtock, and C.S.I.R.) 

L. B. Bull, U.V.Se., Division of Animal Health and Nutrition, 
C.S.I.R. (Chairmalz). 

A. J. Nicholson, D.Sc., Division of Economic Entomology, 
C:S.I.R. 

TV- L. Hindmarsh, M.R.C.V.S., B.V.Sc., D.V.H., Glenfield 
Veterinary Research Station, New South Wales. 

T. MrCarthv. De~artrnent of A ~ ~ i c u l t u r c .  New South Wales. 
H. G. ~cisihner, '  D.V.Sc., DepGtment & Agriculture, New 

South Wales. 
D. A. Gill. M.R.C.V.S.. D.V.S.M.. Division of Animal Health 

and Nutrition, C.S.I.R. 
F. H. S. Roberts, D.Sc., Department of Agriculture and Stock, 

Queensland. 

TOWNSVILLE CATTLE RESEARCH ADVISORY 
COMMITTEE. 

(For  Queensland Cattle Research.) 

N. Bourke, Queensland United Graziers' Association (Chair- 
man).  

E. E. D. White, Queensland United Graziers' Amociation. 
J. L. Wilson, Queensland United Graziers' Association. 
F. M. Bell, Queensland United Graziers' Association. 
R. C. Philp, Queensland United Graziers' Association. 
E. W. Archer, Queensland United Graziers' ilssociation. 
P. A. Brown, Queensland United Graziers' Association. 
G. A. Fairbairn, Queensland Uuitcd Graziers' Association. 
Professor H. C. Richards, D.Sc., Hon.M.I.E.Aust., University 

of Qucensland. 
J. ~ e g ~ ,  D.V.Sc., Department of Agriculture and Stock, 

Queensland. 
Professor IT. R. Seddon, D.V.Sc., University of Queensland. 
L. J. Landsberg. 

TECHNICAL COMMITTEE ON CATTLE TICK 
INVESTIGATIONS. 

J. Legg, D.V.Sc., Department of Agriculture and Stock, 
Queensland (Chairtnun) . 

31. White, M.Sc., Ph.D., Department of Agriculture and Stock, 
Queensla~td. 

N. Bourlce, Queensland United Graziers' Association. 
A. W. Turner, O.B.E., D.Se., D.V.Sc., Division of Animal 

IIealth and Nutrition, C.S.I.R. 
A. J. Nicholson, D.Sc., Division of Economic Entomology, 

C.S.I.R. 
L. I?. Hitchcock, M.Sc., Division of Economic Entomology, 

C.S.I.R. 
M. R. Irving, B.V.Sc., Department of Agriculture and Stack, 

Queens1:tnd. 

AUSTRALIAN COMMITTEE ON ANIMAL PRODUCTION. 

Hon. H. S. Henley, M.L.C., representing Australian Meat 
Board I Chairman ) . 

hfax M.R.C.V.S., B.V.Sc., Department of Agriculture, 
Ncw South Wales. 

H. A. Mullett, B.Agr.Sc., Department of Agriculture, Victoria. 
Professor Ii. H. Seddon. D.V.Sc.. Deoartment of Amiculture , . 

and Stock, ~ueensland. 
" 

W. J. Spafford, R.D.A., Department of Agriculture, South 
Australia. 

G. K. Baron-Hay, M.C., B.Sc.(Agrlic.), Department of Agri- 
culture. Western Australia. 

3'. W. Hicks, II.D.A., Department of Agriculture, Tasmania. 
Ross Grant, Department of Commerce, Melbourne. 
J. Proud. reurescntinz Australian Dairv Produce Board. 
A .  F. V. fiiehardso~, C.M.G., M . A . , Y ~ . ~ c . ,  Deputy Chief 

Executive Officer, C.S.I.R. 
L. B. Bnll, D.V.Sc., Division of Animal Health and Nutrition, 

C.S.I.R. 
A. J. Vasey, B.Agr.Sc., Division of Animal Health and 

Nutrition, C.S.I.R. (Aecretary) . 



MINING ADVISORY COMMITTEE. 
Sir David Rivett, K.C.M.G., M.A., D.Sc., F.R.S., F.A.C.I., 

C.S.I.R. ( C l ~ a i m a n ) .  
H. Herman, D.Sc., Rf.M.E., B.C.E., Melbourne. 
H. St. J. Somerset, A.I.hl.?\f., F.A.C.I., Electrolytic Zinc Co. 

af Australasia Ltd., Melbourne. 
W. E. Wainwright, A.S.A.S.RI., M.Aust.I.M.M., M.Am.I.M.M., 

llelbourne. 
G. A. Cook, M.Sc., B.Y.E., F.A.C.I., C.S.I.R. (Secretarg). 

Melbourne Sub-Committee. 
H. Hey, F.A.C.I., Electrolytic Zinc Co. Ltd., Melbourne 

( Chairazan) . 
~'. 'Baragwanath, Director, Geological Survey, Department of 

SIines, Victoria. 
W. J. Rose. B.M.E. (Melb.), M.A.I.M.M., Commonwealth 

Tariff ~ o a i d .  
O. B. O'Malley, B.Met.E., Melbourne. 
H. H. Diinkin, B.Met.E., School of Metallurgy, University of 

Melbourne. 
J. G. Hart, School of Metallurgy, University of Melbourne 

(Becretary ) . 
6 Adelaide Bub-Committee. 

&-eith Ward, B.A., B.E., D.Sc., Department of Mines, South 
-8 , Anstraliz ( Cl~airnzan ) . 

Professor H. W. Gartrell, M.A., B.Sc., South Australian School 
of Alir~es and Industries. 

Professor Kerr Grant, M.Sc., F.Inst.P., Department of Physics, 
University of Adelaide. 

R. W. Parkon,, A.?il.I.E.Aust., Bonython Laboratory, South 
Australian Scl~ool of Mines and Industries (8ecretary). 

Kalgoorlie Bub-Committee. 
R. C. Wilson, B.Sc.. B.E , &I.Ir~st.%f.l\f., Department of Mines, 

Wectern AII..~: alia (C'hairozwn) . 
B. 11. AIoore, Il.Sc, M.E., F.S.A.S.M., F.A.C.I., School of 

Rlines, Iialgooi he, i e s t e r n  Australia. 
F. G. Brinsden. Australasian Institute of Mininn and Metal- 

lurgg, western Australia. 
- 

J. R. Hvlton, Great Boulder Ptv. Gold Mines Lta., Fimiston, 
1~wte"rn Australia. 

CORROSION ADVISORY CO&EIfITTEE. 
I. W. Wark, Ph.D., D.Sc., F.A.C.I., M.A.I.M.E., Division of 

Industrial Chemistry, C.S.I.K. 
A. E. Icelso. Melbourne and Metropolitan Board of Works. 
C. l f .  ~ o n ~ f i e l d ,  State Electricity -commission, Victoria. 
R. J. Bennie, Metropolitan Gas Company, Melbourne. 
C. G. H. &IcDuxiald, Department of Railways, Victoria. 
C. J. Grifiths, Postmaster-General's Department, Melbourne. 
S. S. Robertson, Melbourne and Metropolitan Tramwaya 

Board. 
L. Lewis, B.MetE., Division of Industrial Chemietry, C.S.1.R 

(Secretary). 

Printed and Published for the GOVERNMENT of the COMMONWEALTII of AUSTRALIA by 
L. F. JOHNSTON, Common~cf~ l th  Governlue~~t l'iinter, Canberra. 


