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COMMONWEALTH OF AUSTRALIA. 

Council for Scientific and Industrial Research. 
EIGHTEENTH ANNUAL REPORT (FOR YEAR ENDED 30rn JUNE, 1944). 

NOTE.-A very considerable part of the Council's activities i s  now devoted to the solution of 
problems arising out of war and to assistance and advice to various Government Departments and other 
instibuticns and organizations which are concerned with the war efort. This  applies particularly to 
the Council's National Standards Laboratory, and the Divisions of Aeronautics, Porest Products, 
Industrial Chemistry, and Radiophysics. The expenditure on this class 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  either conjned to brief generalized statements 
or i s  omitted entirely. 

I. INTRODUCTORY. 
1. GENERAL. 

The Council for Scientific and Industrial Research 
was established in 1926 by the re-organization of the 
existing Institute of Science and Industry. The 
powers and functions of the Council are defined by 
the Science and Industry Resrurch Act 1930-1939, and 
include the initiation and carrying out of research 
in connexion with, or for the promotion of, primary 
and secondary industries; the training of research 
workers; the making of grants in aid of pure 
research; the testing and standardization of scientific 
apparatus and instruments, and the carrying out of 
scientific investigations connected R ith standardiza- 
tion; and the establishment of a bureau of information 
relating to scientific and technical matters. 

2. WORK IN RELATION TO THE WAR. 
During the year, the Council has continued to 

concentrate on activities of immediate importance in  
the war effort. When possible these activities have 
heen mentioned in the divisional reports that follow. 
The extension of military operational arcas into the 
t r o p i c d a s  raised many new problem,s, including the 
ntilization of local resources. For instance, there has 
been a great demand for information  bout timbers 
from the Northern Territory, New Guinea, arid the 
Pacific Islands. Many other problems arising out of 
the campaigns in these areas hare heen investigated. 

3. POST-WAR RECONSTRUC*TION. 
The Council is now giving much inore attention 

than formerly to problems of post-rar rec~n~struction. 
The work of the Division of Soils, in particular, has 
been turned more directly to the needs of land settle- 
merit in rural reconstruction. Therr has been a strong 
demand for soil surveys as a basic step in the con- 
cideration of new areas for subdivision as new farms 
and in defining problems of development, 

4. RETIREMENT OF OFFICERR. 
At the end of the year under review, 5Tr. O. Lightfoot 

retired from the position of Secretary of the Council. 
IIe was the first senior officer appointed to the Advisory 
Conncil of 'Science and Industry when that body was 
established in 1916, and has been the Secretary of 
the present Council ever since its formation in 1926. 
He has now been co-opted as a member of the Couneil, 
and i8 assisting in its administration at  head office 
in a part-time capacity. H e  has been succeeded as 
Secretary by Mr. O. A. Cook. 

hlr. I. H. Boas, who was the first Chief of the 
Di\.ision of Forest P ~ o d u c h ,  and who had held that 
pos:tion since 1928, also retired during the year. Ere 
is continuing to assist the Division in a part-time 
mn~ul tan t  capacity. IIe has been ,-ucceeded as Cl1it.f 
of the Dirision by Mr. S. A. Clarke. 

5. FINANCE. 
Section XVI. of this report gives details of expendi- 

t11rt1 by the Council during the financial year 1943-44 
of a sum totalling £682,849. Of this amount, £115,888 
n.a+ contributed from sources other than the Com- 
nion~eal th  Treasuiy. I t  should be nlentioned that 
cer:ain other expenditure, involved in erection costs 
of buildings and in maintenance costs of secret war 
work, was also incurrcd on behalf of thc Council. The 
('ounc~il is particularly gratified with t!lr. \tag in which 
c.ontritbutory bodies continue to support it arid with 
the marked interest evinced by, and donations for 
co-opera tive research received from, certain .~ections 
of industry. dniong the many conti.ilrations received, 
rrfwence may br made to thosr of the Co~l~riionwealth 
D:~nk, the Australian Wool Board, the Australian 
Cattle Iiewarch Association, the Ci~orge ,litken 
I'astoral Research Trust, the Dl-irJ Fruits Control 
Poard, the New South Wales water Conservation and 
Irrigation Commission, the ('(,meat Manufacturers' 
-Issociation, the V ~ n e e r  and Wood.ivorkers' Supply 
('ornpany, the timber industry, and the pnlp and 
paper industry. 

11. PLANT INVESTIGATIONS. 
1. GENERAL. 

Luring the year, the Division of Plant Industry 
suffered the loss of two offioers by death. Dr. Alexander 
Mc'I'aggart, who had been in charge of the Plant 
Introdnction programme since its inception in 1930, 
died after a short illnps,s on 16th May, 1944. He had 
brought to his work experience in New Zealand and 
C'anada, and was a zealous officer. noteworthy 
contribution was the preparation of the pasture map 
of Australia and the accompanying dcscriptive bulletin 
in the preparation of which he played a leading part. 
Mr. Marks, who had been on the Tohacoo Investiga- 
tion staff since 1931, died suddenly on 9th December, 
1943. His chief contribution was the study of grade 
qtandards. 

Because of the importance of vegetable investiga- 
tions, a Committee on vegetable problems, representa- 
tive of the Division of Plant Industry, the Merbein 
Research Station, and the Oriffith Research Station 



has been established. I t  is charged with co-ordinating 
all the Council's work on vegetable production problems 
and with maintaining contact with work in the several 
State Departments of Agriculture. 

The Council is appreciative of the co-operation of 
the Department of Botany of Sydney Univzrsity on 
studies of the anatomy of flax; of the Pharmacy 
1)epartment of the University of Sydney, and the 
Physiology Department of the Enivorsity of Ivfelbourne 
in connexion ~v i th  llledicinal and drug plant investiga- 
tions; of the Department of Agriculture and Stock 
of Queensland on drug plants; and the Iynircrsity of 
Adelaide on guayule rubber trials. 

Numerous requests have been received urgently 
requesting that certain weeds investigations be under- 
taken, and that the causes of the depreciation of 
pastures be examined. I t  is abundantly evident that 
an early resmltption of x-ork ou weeds control, and 
an adequate expansion of inve~tigations on wool, dairy, 
and meat pastures, are necessary. 

2. PASTURE INVESTIG~~TIONS. 
(i) Agrostology. 

A. INVESTIGATIOKS IN THE WIKTER RAIXFALL ZONE. 

(a)  Canberra, A.G1.T.-(1) Pasture Management 
Experiment.-This experiment, which was co~l~uienced 
i11 1939, Tag designed to compare the relative return 
from pastures qazed  continuously and pastures grazed 
rotationally (one week in four and one week in eight). 
The pasture mixture, oonsisting of Phnlaris, subter- 
ranean clover, and lucerne, was established on fallow. 
A wide range of seasonal conditions has been experi- 
enced during the four years of the experiment. Grazing 
commenced in 1940, and the average rate of stocking 
has been three Merino wethers per acre. Thc follow- 
ing criteria have been used in comparing the three 
systenls of gazing-liveweight of sheep, wool returns 
and wool quality, pasture yields, botanical and chemi- 
cal composition of the pasture, and the presence of 
internal parasites of the sheep. The data obtained 
over nearly four years hare shown that there has been 
no difference between the effects of the three systems 
of grazing, with the exception that:  ( a )  during the 
worst period of feed shortage in autumn-winter of 
1942, the plots grazed one week in eight provided 
slightly greater amounts of harvestable pasturage, and 
during this period of decreasing bodyweights, the 
sheep on these plots maintained their wigh ts  at  a 
slightly higher level (however, by the following sum- 
mer, bodyweights on all treatments were again similar) ; 
and ( b )  lucerne has been practically eliminated by 
continuous grazing and has been reduced to a small 
proportion in  the plots grazed one week in four, 
whereas in plots grazed one week in eight, lucerne 
made up 15 per cent. of the pasturage in 1943. As 
the sheep have maintained their weights equally  ell 
in those plots in which lucerne has been eliminated, 
the presence of this species does not seem to have 
been any advantage in this pasture mixture. This 
experiment will conclude this year, and details of the 
results are being prepared for publication. 

( 2 )  Soil Fertility Studies.-The importance of lime 
in the nutrition of lucerne and subterranean clover 
on soils of the Southern Tablelands was reported upon 
last year. Further pot experiments are being con- 
ducted to determine whether the effect is due to a 
change in p H  or to additional calcium. Phnlark has 
also shown a response to lime and this effect is being 
f i~r ther  studied. 

(3)  Pasture Survey of the Hume River Catchment. 
-At the request of the Soil Consrrvation Board of 
Victoria, an agrostologist was detailrd to surrey and 
report upon the pastures of the Upper Hume Reaervoir 

Catchment Area, with particular regard to soil 
stabilization. A report, with recommendations as to 
stocking and planting procedure, has been prepared 
and presented. 

( h )  W e s t e r n  Australia.-(1)  species and Mixture 
Trials.-Tlicse invectigatiolls are concerned with the 
sheep country in the South-west Division receiving 
15-25 inches of rainfall per annum, and with the 
poor coaital sands having a rainfall in excess of 25 
inches. I n  a two-year-old trial at Walebing (174 
inches rainfall), the yield of Phalaris has been unsatis- 
factory, and extraneous species havc invaded the plots 
of this grass to a greater extent than those of perennial 
veldt grass (Ehrhartn calllcinn) and Wimmera rye- 
grass. Although Wimmera ryegrass yielded well the 
first year, the inqtability of this annual was demon- 
strated by a very low yield during the second year. 
Veldt grass has yielded rclativoly well in both years. 
I t s  seasonal distribiltion has been good, its autumn 
yield exceeding that of the other grasses. On the 
other Ilantl. the amount of clover   resent is least in 
the plots of this grass, and this poiit  requires further 
consideration. Other investigations with this species 
har e been continued. Selections having non-shattering 
ceed heads have been carried on, and studies on the 
germination and viabilitv of the seed of this grass 
hare been made. Seed harvested late in the season 
has shown superior germination to that harvested 
early. 

(2)  Control of Capeweed.-Phalaris has proved to 
he uilsuitable as a competing species, and it is evident 
that a more aggressive species is required. Ehrharta 
has h e n  included in an experiment designed to give 
further information on the effect of time of sowing 
on the control of capeweed. Late soxvings again s h o ~ ~ e d  
considerably less capenreed, and this was accompanied 
by an increased amount of Ehrharfa. Morning at  
one and two monthly intervals, and mo~ving at  the 
times of bud initiation, flowering, and maturity, 
decreased the growth of the capeweed,  but neither 
encouraged nor depreqsed the ?own .species. Pot 
experiments have indicated that, although monthly 
defoliations depressed the total growth of the weed, 
it was still able to grow quite vigorously, and this 
possibly rxplains the lack of incrcase in the competing 
graqs in the field mowing trials. The mo=t important 
effect of mowing or other forms of defoliation may 
be through a depres.sion in the reseeding ability of 
the species, and thus suitable mowing or grazing 
technique may be applied to reduce capeweed domi- 
nancf in a natural pasture prior to solying down 
pasture mixtures. 

(3) Soil Fertility Studies.-The effect of the legume 
blue lupin (Lupinus varius) on soil fertility and the 
sulhstqilent growth of grass has brcn studied. I n  one 
trial, the growth of natural grass species on land 
that had previously been sown to lupins and subse- 
quently grazed, showed a substantial, although not 
statistically significant, increase, over adjacent grazed 
land not sown to lupins. 

Inr~stigations into the mineral deficiencies of the 
coastal sands indicate that, so far as subterranean 
clover is concerned, phosphate is a major deficiency. 
To supply the increased growth which follows the 
application of phosphate, additional potash is required. 
With Ehrharta, phosphate was required only when the 
growth had been substantially increased by thc applica- 
tion of nitrogen. 

R. INTTESTIQATION8 I N  THE SUNAIER RAINFALL ZONE. 

( a )  Gilruth Plains, Cunnamulla, Queens1and.- 
( I )  Grazing Management Experiment.-This experi- 
ment, which has now been in progress for three years, 
has as its objects the comparison of s e ~ e r a l  rates and 



frequencies of stocking on Mitchell grass pastures with 
respect to their effect on v-ool production, and on 
the pasture, and also the obst~rvation of the prac- 
ticability of predetermining systems of grazing on 
these pastures. The effects of the various grazing 
treatments have bcen interpreted in  terms of live- 
weights of sheep, wool returns, pasture yield (grazing 
residue), botanical cllelnical composition of the 
pasture. Dry conditions prevailed thro1lg2lont 1943, 
and the sheep were maintained on the forage produced 
by 8 inches of rain which had fallcn in Drceinber, 
1942. Supplemelltary feeding was necc>ssary on the 
heavy grazing treatment (one sheep to 24 acres) 
towards the end of the gear. The decline in body- 
weight during the dry pried has been slight at the 
light stocking rate, but heavier at the other rates. 
Fleece weights and fibre diameter have both varied 
inrersely with the rate of stocking. The dr~leterious 
effect of heavy stocking was evident in the rcduced 
amount of forage produced, following the Z?ecember, 
1942, rains, on those pacldocks previously subjected to 
the heavier rates. During the subsequent t~velve 
months, the grazing residne has been consistently less 
with the heaviest rate of stocking (one shcep to 24 
acres), but there has been no difference betvreen the 
medium (one sheep to  5 acres) and the light rate 
(one sheep to 74 acres).  since the commencement 
of the experiment, the proportion of Mitchell grass 
in the pasture has decreased a t  the heavier rates of 
stocking. The occurrence of miscellaneous (herbage) 
species and legumes appears to be governed mainly by 
seasonal conditions, and no effects of grazing in 
modifying the proportion of thesc in the pasture have 
yet heen recorded. No  major diff~rences in chemical 
composition harc resulted from different rates of 
htocking. The superiority of the misoellaneoils species, 
as suppliers of protein, calcium and phosphorus, has 
been maintained irrespective of seasonal conditions. 
I n  general, with minor exceptions, there has been little 
difference between grazing sheep on one paddock con- 
tinuously and grazing them on two paddocks alternately 
for six months. 

(2) lother Investigations !at Q i l ~ v t h  Plains.-A 
stand of spaced plants of %arley Mitchell grass has 
bcen established to test the effects of various cutting 
trcatmenb on the yield, chenlical composition, and 
persi.stence, with respect to the conservation of Mitchell 
grass hay. 

The role of birds in removing seed and diminishing 
the normal seed supply in the soil, with a possible 
cffect on the regeneration of the annual and perennial 
grasses, has received consideration. The crop contents 
of galahs examined have contained up to 28,000 seeds 
of grass species common to the Mitchell grass plain. 
Tt is proposed to investigate the point further. 

Lack of rain has delayed further studies on soil 
moisture relationships. 

Preliminary studies on the development of a 
technique for quantitatively expressing the floristics 
of a vegetation association have been commenced on 
the mulga (Acacia aneura) association. 

(b) Lawes, 8outhern Queens7and.-The study of 
lucerne as a legume component in Rhodeq grass pastures 
has been continued. Two pastures of Rhodes grass 
and lucerne have now been grazed and observed for 
a period of three years. The reaults of this pre- 

work have led to a cattle-grazing trial in 
e contribution of luc~rne  in such a mixture 

LJ ill be assessed, and commercial Rhodes grass vill be 
compared with the introduced Kenya No. 1 strain. 
An experiment to investigat~ the theoretical and 
practical aspects of growing pasture specie< in rows 
has also been commenced. 

(i i)  Pasture Plant  Improvement. 
( a )  Canberra, A.C.T.-Owing to the shortage of 

,taff, the programme of medic improvement has been 
curtailed. Increase plots of several promising strains 
were grown a t  Canberra last year, and a peliminary 
trial of a number of species and strains has been 
commenced at " Cranmore Park  " in Western Aus- 
tralia. 

Sixty-four varieties of soybeans have been obtained 
recently from the United States of America and 
Canada and are being grown at Canberra for increase 
and observation, with a viem to conducting a pro- 
gramme of trials, selection, and breeding in a suitable 
area, with particular regard to their value as fodder 
legumes. 

Investigations with Danthonia have been continued 
on a restricted scale. A study of the flowering and 
seed-setting habits of the species, and the developlnent 
of hybridization technique, is in  progress. I t  is 
evident from field and glasshouse trials that Danthonia 
is f~i l ly  self-fertile and is probably highly self- 
fertilized. A vigorous introduced epecies, Danthoniu 
californica, having large seed almost devoid of " fluffi- 
ness ", has been studied in detail. Selected material 
of a number of species is being maintained. Investi- 
gations on the germination and methods of sotring 
('{~tlihonia seed, and on the ecology of the group in 
natural sown pastures, are in  progresa. 

(b)  Lawes, Southern Queens1and.-Australian types 
, f lucerne have maintained their superiority at Lawes. 
I n  a two-year-old survival test, the only material to 
exceed the check commercial variety in  persistence has 
been derived from selections within Australian eco- 
types. Disease resistance studies have been continued, 
and over 300 pogenies segregating for rust resistance 
hare been examined in the field during the year. Seed 
of selected Phalaris material has been increased. 

3. WEEDS IMVESTIQATIONS. 
Experiments on the control of galvanized burr 

('Rassia birchii), ,a native shrub species that has 
bccome a weed on certain natural pastures, have been 
continued. The main experiment consists of a grazing 
trial in which control of the weed i s  sought by 
rncouraging vigorous competition from native forage 
species by stocking management. As reported pre- 
\-iously, seasonal conditions are the dominant factor 
governing the increase o r  decrease of the burr, and 
thpir effect far  outweighs that of stocking. Confirma- 
tion of this has been obtained from the last year's 
results. Drought conditions during the 1943-44 
summer caused a high mortality among the burr 
(up to 79 per cent.) and this was general, irrespective 
of the stocking treatment. Where stoclr have been 
excluded for seven years, the burr population on both 
the sand and loam soils is now less than where stocking 
has been practised at  the rate of a sheep to 2 acres, 
hut there is no difference in the burr population 
llnder grazing a t  this rate and at  a sheep to 5 acres. 
Detailed work on the germination requirements of 
:hi., species and its general ecology is proceeding. 

4. PLANT INTRODUCTION. 
(i)  Introduction and Excha7zge of Plants and Seeds. 

--During the year, 326 introductions were brought in 
from abroad, making a total of 8,225 to date. The 
nl imb~r of samples introduced was appreciably larger 
than in the previous two years, but still much smaller 
than was usual h f o r e  war conditions cut off many 
potential sources- of supply. A large proportion of 
the introductions were made for the use of specialists 
engaged in  the study of particular crops, rather than 
for trial by officers of the Plant Introduction Section. 
As in previous years, there was a great diversity in 



the typw of plants introduced : particularly noteworthy, 
perl~aps, were large collections of vegetables and of 
lirlseed varieties. 

I n  exchange for these introductions, some 319 
samples of seeds of Australian wild and cultivated 
plants were sent to institutions abroad. This e&ange 
activity has developed considerably in  recent years 
ant1 is facilitated by the issue, in mimeographed form, 
of an annual list of seeds available for exchange, 
based on those harvested from the initial trial plots 
at Canberra and branch stations. 

Apart from the introductions grown for trial at  
one or other of the Seation's primary testing stations, 
148 saniplei were sent out for trial by State Depart- 
ments of Agriculture and others. The cessation of 
the issue of " Plant Introduction Inventories " in the 
Kar years has prevented adequate diffwion of informa- 
tion on the plants introduced, and it is roposed, as 
a substitute for the inventories, to ma E e available 
mimeographed lists of the introductions at frequent 
intervals. 

(ii) Agronomic Studies at Canberra, A.C.T.-(a) 
(Jereals and Linseed.-The trials of introduced varieties 
of wheat, barley, and oats, using standard Australian 
varieties as controls, were continued during the year. 
Ten of the most prou~ising introduced strains of wheat 
\rere grown in a randomized block trial with ten 
replications, using the varieties Ford and Waratah 
as controls. The best of the introduced varieties nTap 
('.I'.I. 2955 (S635), a strain received from Portugal 
via New Zealand, with a yield of 47.91-5.5 
bnshels per acre was not quite significantly supcrlor 
to Taratah,  the best of the controls, which yielded 
43.0 bushels per acre. 

Twenty-three introdnced barley varieties were grown 
in a randomized block trial, wit11 the rariety Trabut 
as control. Bolivia (C.Y.I. 8315) was the outstanding 
variety, with a yield of 52.8k8.5 bu~hels per acre, 
as against 40.8 bushels for the control. Flynn (C.P.I. 
7737). which had given the highest yield in the 
previous year, was intermediate with a yield of 
+G.9t_H.5 bushels per acre. 

I n  the oat trial, ten introduced varieties were grown 
in comparison with Mulga and Sunrise. Two varieties, 
Tcxas Red Rustproof (C.P.I. 7117) and one from 
Portugal (C.P.I. 8397), yielded better than the better 
control, but the differenoes were not statistically 
~ignificant. 

I n  a preliminary trial of nineteen linseed varieties, 
the best yield was given by Hindi (C.P.I. 8096), 
obtained from Egypt, which was significantly supcrior 
to Punjab, the variety most commonly grown in 
.\cstralia. The cold, late spring mas unfavorable to 
growth of this crop, of which a more extensive trial 
is now in progrees. 

( b )  Forage Plants.-Work on sw,ard trials of intro- 
dnced forage plants n-as on a restricted scale during 
the year, owing largely to the cessatioll of work at 
I)l~ntroon and difficulties experienced in establishing 
plots a t  the new field station at Dickson. These 
tlifficulties were caused by adverse climatic conditions 
and heavy weed competition. I t  has not yet been 
pos~ible to obtain quantitative data f r o ~ n  the new 
l ~ l o t ~ ,  but observation confirmed previous reports of 
tltc value of certain North Afrioan strains of cocksfoot 
(Dctctylis glomerata). C.P.1. 6834, in particular, was 
conspicuously green and productiv~ in aut i~mn after 
ij ver;v long, dry spell. 

The comparative trials of introduced lucerne 
varietiee, conducted at Duntroon farm, xere com- 
lllcted during the year, the rceults being dwcribed in 
an article which appeared in the Council's Journal 
(vol. 16, p. 124, 1943). 

Preliminary triaL are in progress with recently 
introduced species and strains of grasses and other 
forage plants. 

(iii) Agronomic Studies at  Lawes, Southern Queenu- 
land.-(a) E'orage ant1 I frr~r,l  Mnw~~re  1'lants.-On 
the bask of observations macl~l during tht. year, the 
most pronlisi~ig g rab i r~  arc., aoail i ,  varieties of 
l'nspalrt~n sc~obicululun~. 'J'ht~ " Ir(;lhulahula " strain 
(('.1'.I. 7049) was ont.tantli~~g in all trials at Lawes, 
uhile on the Darling I)o\\nb, an eariier introduction 
(C.l'.I. 2696) has P ~ I O \ \ I I  greatcar vigeur and bulk. Au 
experiment designed to assess the relative value of 
the four available strains of this grass at all times 
of the yt.ar, and as componrnts of a mixed pasture, 
has been begun. 

Of the grasses grown for the first time this year, 
two strains of l/rochloa (C.P.I. 8683 and 8684) show 
prolnise as pasture plants, being srualler and more leafy 
than previous introductions of this genus. Two intro- 
ductions of Setaria sphacrlata are also promising. 

Green manure plants of the genera Dolichos, Vigna, 
and I'haseo2us, noted in last  year'^ report, continue 
to show promise, as do strains of the sword bean, 
Cana valicl ensiform is, wliicli have also been in demand 
as vegetables for cultivation in New Guinea. 

(b)  Miscellaneous Introductions. -;Experimental 
plantings of guayule rubber suffered severely from 
weed competition in the wet weather of early summer, 
and those on the black soil, where cultivation was 
impracticable during rainy periods, were choked out. 
Plants on sandy ridge soil were sr~ccessfully established 
and made good growth, especially during the drier 
weather of late summer. 

Of a number of recently introduced vegetables under 
trial, Celtuce (C.P.I. 8467), New York Mammoth 
Lettuce (C.P.I. 8481), and a number of onion varieties 
appear promising. 

(c) Grazing Trials.-An experiment planted in 1941 
and designed to compare grass yields in s~vards, in  
rows, and in swards ~ i t h  nitrogenous top-dressing or 
with an admixture of legumes, under hay conditions, 
has been completed. Outstanding results are: ( i )  the 
great increase in the yield of grasses when top-dressed 
with ammonium sulphate, ( i i)  the increase in yield 
consequent on row-cultiration, (i i i)  the aibsence, under 
hay conditions, of any significant increase in the yield 
of grasses due to admixture of legumes, and (iv) the 
increase in total yield from plots due to the growth 
of lucerne. 

Experimental row-cultivated pastures of I'aspalum 
srrobiczilatum and lucerne, established on the Ilarljng 
Tjoans, are very promising, carrying four sheep to the 
acre when sheep on natural pasture on the same 
property were being hand-fed. 1)ifficulties previously 
experienced in establishing pastures may have bbeen 
due to a deficiency of zinc in the upper l a y ~ r s  of the 
soil. 

A new experiment has been planted this year 
designed-(a) to determine tht. comparative yields, 
vigour, and ~ u r i t y  of stands of P(xspa2um scrobiczclatum 
in r o w  and in swards, under grazing; (b)  to determine 
the optimum row-spacing for the grass under local 
conditions; and (c) to compare, under grazing, grass 
yields from a r ~ l i s t ~ l  stand of grass ant1 I n c ~ r ~ ~  with 
tl~ose from pure grass stands ~ ~ i t h  and without 
nitrogenous top-dressing. This experiment is beiW 
carried out as part of the programme of the Section 
of Agrostology. 

(iv) Agronomic Studies at  " Pitzroyvnle ", Rock- 
hnmpfon, Central Queen.sland.-(a) Forage Plant 
T~in7s.-Work was continued on the evaluation of a 
nnmber of grasses and other forage plants found 
promising in previous Fears. An experiment designed 
to as\ew t h ~  relaiivcl productivity of Brachiaria 



brinantha in swards and inter-cultiTated rows was corn- summer being the longest and driest on record. The 
picten during the year, the cultivated rows having newly planted introductions --ere thus subjected to a 
failed to show any advantage in total or sea3onal yield. i cry severe test, and, while many failed to survive 

comparison is being made between five introduced the summer, i t  is enconraging to find that some of the 
of molasses grass (MeZ(ruis minutiflora) and a grasses made good growth and produced a fair 

(llleensland strain under four cutting of foliage. hlra)ng the best were 'pecies of 
the first harvest, covering the summer Ilromu8, especially a strain of Bromus 

groirt}l, one of the illtrodllCtionr ont-yielded the control, as Agropyron se&costaLum from asia7 
l,ut is considereti to be of doubtful advantage, and species of E ' P s ~ ~ c o .  I,ol;um. Ehrhartfi, 

because only a proportiull of the growth  odd be eaten and phalam's. 
and trsnlpling losses itrould be considrmble. I n  a Of the leguminous forage ~ l a n t s ,  some strains of 
qimilar trial with illtroduced strains of Rhodes grass -1I~dicago and O?lohrychis showed promise, while the 

( ~ i ~ l ~ r i s  yoynlLn), Kenya No. 1 " has signifioantly annual CoroniZZa scorpioides not only estaldished 
out-yielded an improved Queensland strain used as readily and made good growth, bnt appeared to. be 
control in a cut at  the end of summer. repellent to the red-legged earth mite, a very serlous 

mThile these introduced grasses are undoubtedb pect on the station. The shrubby Psoralea bitumino~a 
Elore prodnotive tilan the natural spear grass pasture, fro111 the Mediterranean r('gon showed promise as a 
it is that their value must dcpelld largely broese plant. Of miscellalleous intro(iucti[)ns, mast 
on tllrir seasonal productirit2, and on tllrir ability to of the l ineed varieties under trial made poor growth, 
\vithatand grazing. I n  order to obtain a sat&faetory but varieties of the opium poppy developed well under 
qtaIldard of experimerlts are in progress ad\-eluse conditiom. Trials of g u a y ~ ~ l ~  rubber 
to determine the productivitg of the natural pasture hampered by germination difficultirs and rabbit 
under different systems of defoliation. Preliminary clamage, but are being extended. 
results suggat that the yield of natural pasture Co-operative tests with the State Department of 
decreases ~ ~ h c n  morr than one cut prxr gear is made, .\griculture are in progress at other places, but are 
while some of the introduced grasses yield best with still in their early stages. 
several cuts per year. Further work on grasses (vi) aerba&um.-Much nrork has been done in the 
includes trials of DigiLaric~ spp. fro111 South Africa, J tivisional lxerbarium during the it is designed 
some of which appear very promising, and oomparative prirllariIy to enable the increasing derllands for plant 
trials of introduced strains of Panicum maximl~m, identifications and information on sy..tematic and 
Pen?? isetzcm purpireum, and Sorghum spp. c~conomic botany to be handled more efficiently. 

IS~veral recent grass introductions are wnsidered The collections have been largely re-sorted, dupli- 
sufficiently promising to jusltifg further trial in plots, cates removed, and the specimens numbered. ~~~i~~ 
and seed supplies are being built up u-it11 this object. year, 1617 new specinlens have been mollnted and 

Panicum 'PP., Eragrostis barbinodis, incorporated in the Herbarium, bringillg the total to 
Brachiaria .stolonif~ra, Pantcum colortrfum, lJnspn7zrm 10,632, exclusive of large collections of marine algae 
r~otalum, h'chi~~ochloa p?~ramidalis, and Hyparrhenia and papuan plants. ~h~~~ neT are in part 
n ~ f a .  a by-product of identifications carried out in the 

The great value of iS't?ylosonthrs yuianensis as a ~ ~ ~ b ~ ~ i ~ ~ ,  several hundred determinations 
pasture legume for coastal Qmeensland has been sho\+*n haring been made for  officers of this, and other, 
in previous years. Further work on an experimellt divisions, and for other Government departlnents. I n  
designed to study methods of establishment of the part, they are derived from exchanges with other 
legume in pmture has confirmed previous institutions and botanists within Australia and abroad, 
indications that it can readily be estaiblished by particularly interesting under this head being large 
burning and surface-cultivating, and that, once estab- collet.tions of ~ ~ i ~ , ~ h ~ ~  s,,p. pr.c,sentrd by , \ i ~ ~ .  8. T. 
liAed, the yield of the pasture is almost doubled. Blake of the ~ ~ ~ ~ ~ ~ l ~ ~ d  ~ ~ ~ b ~ ~ i ~ ~ ,  ilmcricall and 

the protein content of the legume is high7 its other grasses from the rJnited StateY National Her- 
particularly for the frost-free parts of coastal barium, and South Wales collected by 

CJlieeniland, is fnlly apparent. Mr. IF. Day. Collections sent out include tlilplicates 
The possible use of pigeon pea (Ca'unus Cajan) as of marine algae to the TTi~ivcrsit~ of Sydney, d a protein-rich supplement %-as referre to in last year's Australian grasses to the T'nited States ?Tational 

report. Further work has shonn that the heavy yield Herbarinm, and specimens of introductions to the 
of seed from some of the introduced varieties is more JIclhourne Herbarium. 
than flllly maintained in the ratoon crop, two varieties work has continned on a revised list of standardized 
from India having yielded an aggr~gate  of 47 and 46 plant names, and on a revision of the grass genus 

during the two years. The grain Er iuchn~,  tile latter in co-operation with &Ir. S. T. 
is readily acwpted by stock, and should form a very nlake. 
valuable supplement to the protein-deficient natural 5. WHEAT INVESTII,ATIONR. 
pastures from winter to early summer. ,Z more corn- 
prehcnsive trial of sixteen introduced varieties has Take-all.--A short account of the influence of plant 
hwn begun. food depletion on the damage causcd by take-all of 

nhcat was publiqhed in the Council's Journal (vol. 16, 
(b) ~fisceZ1aneou.s Introductions. -iConlparati~e I:age 18, 1943). In 1941, another pot experiment was 

trials of four rapeseed varieties from India, introduced begun out of doors to anlplify 1 
1 

as sources of vegetable oil,?, hare given interesting , f t},, earlier work. A~~~~ other thing, compounds results. One variety (C.P.T. 8539) gave a seed yield of some soil bases IWrp added to a local soil to test 
of 5.72 c ~ t .  per acre, with an oil content of 36.8 per the influellee of such additions on take-all. one-half rent. Further work is in Progress on these plants. ~f the number of p t s  so treated was contaminated 
S ~ e r a l  introdllctions of Dolichos lnhlah and tropical one of the soil organisms associatd with take-all; 
varieties of garden peas are being testcd to determine the others were oontrols. ~~h on the obtained 
their usefulncm grwn legumin~us vegetables far in previous seasons have appeared in recent annual 
Queensland. wportsl. 

(v)  Agrononzic StluIies at Ill~tresk, V'estern -471s- The experiment was continued in 1943, but the 
fro1in.-Work at this recentlyestablished station was nunibcr of pots used in each treatment was reduced 
hampered by very adrerse weather conditions, the from nineteen to s i~teen.  Bodium nitrate was added 



to four of the contaminated and four of the control 
pots in  each series. This year's results indicate that 
in the third year of the trial the total weight of the 
plants and the weight of grain borne by the plants in 
the pots to which 250 g. of burnt lime was added were 
outstanding; plants with 250 g. of ground limestone 
and with 250 g. of ground magnesite were al.co well 
above the corresponding plants grorvn in the native 
soil as well as the native soil plus other chemical 
treatments. The roots of the plants i11 the three 
series just mentioned, particnlarly ground limeston'e, 
were also freer from rotting than those otherwise 
treated. There was no evidence of significant 
differences between any of the added chemical com- 
pounds on the number of pots containing plants with 
whiteheads or plants with small, pinched grain. Com- 
paring the contaminated with the uncontaminated soil 
-excluding the pots without added chemical com- 
poands-the total m i g h t  of plants, and to a leas extent 
the total grain weight borne in  the pots to which the 
organism was added, was significantly greater than 
those from the uncontaminate<l controls. This is the 
second reversal in the relative magnitude of the yields 
for these two treatments, the in 1943 being 
the same as in 1941 and the reverse of 1942. There 
was no significant difference between the treatments in 
the nunibcr of pots with whiteheads or in  the condition 
of the roots. 

The effect of the addition of sodium nitrate in 1943 
was to increase the total weight of the plants and their 
grain yield, but i t  was without influellee on grain size, 
the number of pots with -i~hiteh~~atltd plantq. or the 
health of the root system. 

Comparing the pots containing only the native soil 
(no chemical compounds except superphosphate being 
added), there was no significant difference in the total 
weight of the plants, weight of g a i n ,  or condition of 
roots between those that were contaminated with the 
organism in 1941 and those that ,yere not contaminated, 
but the average weight of grain from the inoculated 
plants was significantly higher. This is supported by 
a significant difference in the number of pot,< with 
whiteheaded plants in the uncontaminated pots. The 
pots to which neither inoculum nor chemical com- 
pounds (except superphosphat)e) were added were much 
more affected with take-a11 than any others. This 
appears to have been due to the inability of the native 
soil to make available to  the plants food that is present 
in unavailable form. The addition of bases appears 
to facilitate the change from the unavailable to avail- 
able form judging by the results of these esperimentd. 
Heavy applications of burnt lime are most effective. 
A full account of this experiment is to he published 
in the journal in  the near fnture. 

6. FRUIT INVESTIQATIOMS. 
(i) At Stanthorpe, Queens1nnd.-The investigations 

at  Stanthorpe concerned with apple and pear root- 
stoclrs have been in progress for ten years. Effort has 
been devoted primarily to the problem of finding apple 
rootstocks which give a better performance under 
Australian conditions than the commonly used Nor- 
thern Spy, are easily propagated, and are immune to 
attack by woolly aphis. Attention has also been give11 
to a search for improved rootstocks for pears and 
plums. 

Altogether, some 20,000 rootsto.cks and 4,000 worked 
trees have been raised for various experiments. Seven 
experiment plots have been rstsblisbed in the form of 
apple rootstock nnrwry trials in which the trees are 
planted from 3 feet to 4 feet apart in  r o w  5 feet 
distant, and two orchard trials with trees planted 
20 feet by 20 feet. The area occupied bS the esperi- 
ment plots is approximately 93 acres. 

I11 the two nursery trials which have been estab- 
lished for eight years, the scion varieties Jonathan 
and Granny Smith have ,given a far better performanw 
on certain stocks than they have on Northern Spy. 
Two rootstocks in particular are especially ~romising. 
These are Merton 780 and Merton 793, both of nhich 
are immune to woolly aphis and propagate readily by 
stooling. Tlle vegetative vigour of Jonathan on both 
of the Mcrton stocks is greater than on Northern Spy 
and 7 5  per cent. more fruit was produced by the trees 
on the Merton stocks. I n  the other nursery trials the 
scion varieties Jonathan, I!elicious, and Granny Smith 
are being tested on a range of Mailing stocks, local 
sel(ctions, Merton stocks, and other types immune or 
~.csistant to woolly aphis. 

In a pruning trial superimposed on one experiment, 
hard pruning has dwarfed the trees as compared with 
the Wickens non-tipping leadcr method. I n  order to 
ascertain whether any of the leading commercial scion 
rarieties could be propagated satisfactorily on their 
own roots, propagation tests on somr 30 varieties have 
been made, and the root systems of own-rooted trees 
c.srcfully studied. The differences in rooting ability 
and in the nature of the root systems protlucc~d by 
tliffcrcnt varieties were very great. 

The investigations concerned with pears aim to 
discover: (a )  one or more rootstocks which can be 
propagated vegetatively, are compatible with the more 
important scion varieties, and give orchard trees of 
better performance than those nOlT produced on 
seedling pear stocks, and ( b )  whether any of the 
important scion varieties can be propagated satis- 
factorily on their own roots. Eire cloilal types were 
imported from East Malling, in England, and root- 
stocks were selected in the Stanthorpe district and 
in Victoria. They h a w  been subject to propagation 
trials and a number of them to compatibility tests. 
Four of the East Malling stocks propagate succes.sfully 
by layering and have proven conipatihle Lrith the 
leading scion varieties. I n  a four-year-old trial, in 
which Williams Ron Chretien was grown on these 
four storks and Pyrus C a l l c r y ~ n u ,  the latter stock has 
given the most vigorous trees. 

Some attention has also been given to the question 
of rootstocks for plums, several types having been 
celectcd in the Stanthorpe area; clonal types were 
i~nportcd frcm England and propagation tests have 
been made on these various types. During the course 
of the work, several mineral ddciency diseases have 
become evident, their nature being diagnosed by 
appropriate experiments and control measures success- 
fully applied. 

(ii) In Tasmania.-The investigation of physio- 
logical diseases of apples in the field, and disorders 
f o l l o ~ i n g  storage, has been further curtailed, and all 
csperiments on fresh apple problems with few excep- 
tion:: are in abeyance. The officer responsible for these 
studies has been engaged on war emergency work con- 
c~c~vnccl with the production of dehydrated apples and 
~rcgetables, and thc. examination of prooessed foodstuffe 
c7(>siped for use by the Serrices. This work is being 
r ~ : i ~ - r i ~ d  out on behalf of the Department of Commerce 
and Agriculture. 

The work on the "cork" of pears and "dimple" 
of Granny Smith and Cleopatra apples, and tree die- 
!bark, has been confined to observations on existing 
plots, and nothing has appeared to modify previous 
conclusions. Expcrirnents on the wax coating of applee 
were restricted to a comparative test of a commercial 
t,l.cparation. Tests on storage disorders have been 
made on the fruit from two plots in order to preserve 
the continuity of the studie.s concerning the relation 
of storage disorders to climatic and crop factors. Other 
nlots have been maintained on a purely observational 
basis. 



11 

(iii) ~t ~ ~ i f i t h ,  New flouth ~ ~ l ~ ~ . - I n v e ~ t i g a t i o n s  a small observatio~~al plot of Duboivia has been estab- 
at the Griffith Research Station have been continued l i h d  at  Canberra. Studies are also beillg made of 
, n  rootstocks and shoot and root growth of citrus. thc effect of varying drying conditions upon the alka- 
Eighty-three rootstock types selected from old trees of loid content of the dried leaf. 
outstanding vigour and performanoe in the local irriga- Pests and diseases of Duboisia so far noted include 
tion areas have been collected and nursery stock raised potato moth ((Jnorimoschernn operculelln (Zellmer)), a 
from root cuttings. The collcctio~l of imported stocks flea beetle (PsyZliodes sp.), a looper caterpillar 
118, been increased by the addition of a strain of (Chloeres citro7inzbaria (Giienee)), all of which attack 
I'oncirvs trifolicrfa froin California, and of a bitter thp Icaf, a nematode (at  Namlmnr), ant1 a root rot 
orange from Spain which is reputed to be w r y  resistant (Verticillium sp.). 
to root rot and suitable for heavy wet soil conditions. Seed of Atropa Belladonna rrml Hyoscyamus niger 
Tllree nursery trials of rootstock types are now estab- has been distributed to  growers intending to produce 
lished in which the vigour of growth of some 13 types material of these for the manufacture of 
is being compared. galenicals oontaining hyoscyamine and hyoscine. 

Plants raised from rough lemon seed from Norfolk 
Island which has been largely used by nurserymen for (ii) The Opium Az'kazOids.-The a 

citrus stocks consider&le ~ a t i s f a c t o q  method for estimating the morphine con- 
in habit. F~~~ main types lvere tent of small samples of dried capsule and straw of 

riifferelltiated. An upright-growing type appeared to opium poppy (papaver somniferzlm) has been 
(]pielop a better root system than the others, but no l'Ee'tcd- plots were Brown at Canberra, 
tliffercl1ce in the growth of Valencias or Sa~yels budded Tied Cliffs (Vie-), and Muresk (W.A.), and were 

the different types was apparent allring two years' designed to obtain information with respect to  the 

rlc~velopment. relative value of so111c dozen different varieties, the 
rffcct of time of harvest on morphine content, and 

The experiments concerned, in which declining trees tl,, effect of rain on the morpl,ine of semi- 
were inarched with young rootstocks, hare not yielded and mature crops. ~~~~l~~ indicated con- 
any positive results. W h e r ~  sick trees have been siclcl.able differences in the time of maturation, 
Pruned back severely, less growth Ilas b"" made than dry matter, and rnorplline content, of different 

untreated colltrol trees. The survey method of ~arieties.  I n  both yield of dry matter and percentage of 
weording tree health has been continued in the eaperi- morphine, one variety in sigllificallt~y 
~rlcllt plots at  the Besearch Station and project plot# better than the variety being us,ed at present 
on growers' farms. Studies of tlie root development f!,:. production purpnses. seed increase plots of the 
and distribution of citrus roots under various soil promising varieties have eatsbliehed, and 
conditions have also been continued. further variety trials, including additional varieties, 

seed of which was obtained from Russia, Turkey, and 
Persia, have been sown, 

7. DRUG PLANT INVESTIGATIONS. Time of harvest had only little effect on the 
These investigations are the subject of eo-operative morphine content of the capsules and straw between 

work by the Council, the Department of Physiology, the time of petal fall and maturity. There was, 
TTniversity of Melbourne, and the Department of however, evidence that the concentration of morphine 
Pharmacy, University of Sydney, and are being carried tended to  be greatest in the semi-mature capsule (i.e., 
out under the aegis of the Medical Eqnipmcnt Control ahout three weeks after petal fall). Resnlts also 
Committee and the National Health and Medical indicated that rain on a standing mature (i.e., dry) 
Research Council. The Universities of Melbourne and crop may result in serious losies of morphine; the 
Sydney have continued to carry out the analysis and i irrrt u-hen the capsules are green and immature is 
testinq of locally-grown material, and have been re- not so marked. 
sponsible for the methods of drug extraction. The pommercial scalp plantings have again been made 
Departments of Agriculture of the various States, and llndcr the supervision of the council. 
particularly the Department of Agriculture and Stock, 
Queensland, and the Sub-Department of Forestry, (iii) Quinine.-The Cinchona trees established on 
Queensland, have also continued to  co-operate in  the thle Atherton Tableland have not developed satis- 
conduct of field experiment p lots of the different, drug factorily; particularly wllcre not sheltered by adjacent 
plants. forest, growth has been stunted and a high mortality 

sustained. Six plants of C. Ledgcriana and C. h?firida, 
(i)  H~osc ine  and Atropine.-It was necessary to .ampled at  the age of 24 years,, averaged 3 ft. and 

concentrate effort during the past twelve months on 2 ft. 9 in., respectively, in height, weighed 275 grams 
the chemical work associated with the investigation of and 193 grams per plant, and contained approximately 
tli: opium alkaloids and quinine and, consequently, 1 per cent. quinine alkaloids. Data lvere also obtained 
work on the chemistry of the nuboisia, alkaloids had with respect to the di,stribution of the alakloids in 
to be practically suspended. These latter studies are the stem, leaf, and root. These results approximated 
11ow being recommenced and mill be concerned in the those obtained in  the U.IS.S.B., where Cinchonn is 
first place with the analysis of leaf from individual being harvested a t  a young stage and cultivated as 
trees of nuhoisia m7~oy/oroides and D. lcichhnrdtii. an annual crop. (Samples of prunings (whole shoot) 
This project aims to select from natural stands high- contained 1.1 per cent. total and the bark 
yielding types or strains most suitable for cultivation alone 1.75 per cent.  alkaloid^. 
~ n d  for alkaloid extraction. A small amount of .seed frorn high-yielding trees 

An experiment plot of Duboisia rnyoporoides and of Cinchona succirtcbra and C. Ledgerianu, selected 
D. Eeichhardtii has bee11 established at Yamhour and raised in the Philippine Islands, and made avail- 
(South Queensland) to determine the most effective ~ b l e  by Lieutenant-Colonel Fischer, of the liniterl 
and economic methods of cultivation, including time, States Army, was sown a t  the Bureau of Tropical 
 neth hod, and frequency of harvesting. h start has -Agriculture a t  South Johnstone, together with some 
also been made in propagating from those trees which seed of l~igh-yielding C. Ledgerianu from Guatemala 
have given the most promising results in  the pre- rnade available by the U.S.D.A. ~Sorne 15,000 seedlings 
liminary assays of the selection project. The investi- were sllccessfull,~ raised and tramported to New Guinea 
gation of methods of propagation are proceeding and for establishment in plantations by A.N.G.A.U. 

w 
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(iv) Ephedrine.-The plots of Bphedra gerardiana, 
E. nebrodensis, and E. intermedin establialied a t  Can- 
lberra and Griffith have continued to make good growth. 
Ephedra gerardinna seeded freely and a considerable 
quantity of seed was harvested. Sarnples for assay 
have been taken systematically a t  monthly intervals 
throughout the season, but result9 are not yet avail- 
able. Previous results indicated a total alkaloid 
content of approximattly 1 per cent. for B. nebrodensis 
and E. intcrmedia, and 1.3 per cent. for E. gernrdinna. 
*I sample harvest of 2-year-old plants of E. g ~ ~ a r d i n n a ,  
planted at  the rate of 7,000 per acre, gave a yield of 
approximately 1 ton of dry I?phedrn per acre; for 
B. intermcdia the fignrc nTas approximat1.1~ l+ tons 
per acre. 

(v) Santonin.-Trial plots of ~l r temesia  rnuritima 
at Cailberra, Grifitli, and 3ferbcin have been 
moderately ~lc~~c~essful .  Saiilples mere takcn at  various 
stages from immature bucls to open flowers and dried 
in different nays. Santonin content varied froin 0.5 
per cent. i n  the verg- young immature but1 stage to 2.7 
per cent. when the sample consisted of flowcbrs and buds 
just about to open. 

(vi) Pyrethrum.-During the 1943-44 season, plots 
of approximately one acre in extent were established of 
the open-pollinated seed progeny of five strains of 
Pyrethrum cin~rnriifolilrm at  Canberra. These five 
types were selected from 24 ~vhich  ere present i11 the 
original plots and were chosen primarily on the basis 
of vegetative characters deemed desirahle for mechani- 
cal harvesting. Some 20,000 seedlings of tliese types 
were raised for planting in  the pyrethrnm productiori 
project being carried out by the 1)epartinent of the 
Army. 

Smaller experiment plots of the open-pollinated seed 
progcily of all t l ~ c  24 original type? liave been estab- 
lished, and plots of vegetatively propagated matrrial 
of a number of selected types a t  Canberra. Small plots 
have also been established of sevcral selected types i n  
each of a number of different locations to determine 
which places produce the best quality pyrethrum. 

Trials of different methods of harvesting were carried 
out and data obtainrtl on their relative cost and e%- 
cicncy. I t  was f o ~ ~ n d  that an  ordinary wheat stripper 
urill l~arvect the flowers reasonably satisfactorily. A 
certain percentage of stalk is obtained in the material 
so harvested. Trials are in  progress to determine 
w h e t h t ~  the inclusio~l of this stalk in the material raises 
any r,rocessing tlificultics and, if so, ~rhethcr  they may 
be overcome. 

(vii) Miscel1nneous.-Small plots of Atropa Bella- 
donnn, Hyoscynmus niger, kc., have been grown to 
maintain fresh seed supplies, and the propagation of 
a number of medicinal p lank of minor importance 
such as Urginea marifivna and Dryopteris Filix-mas 
has been continued. I t  mi-, not possible to continue 
the search for, and study of, native plants of possible 
medicinal and insecticidal value during the past twelve 
months. ~lrrangemcnts have noa h e n  made for this 
work to proceed. 

The system of leaf grades for the flue-cured tobacco 
approvetl by tobacco officers of the C:ouncil and of the 
States, was given a practical test on a far111 in Victoria. 
Althougl~ the crop was poor, no insurruountable diffi- 
culties in using the approved gratling system merc 
experienced. Growers, ant1 also iuannfacturing organi- 
zations generally, approve the proposals, but do not 
wish the existing appraisal grades to be altered during 
the war. Under the new7 schenle, flue-cured tot)aceo 
grown in Australia would be classified into four main 
types-(1) North Queensland; (2) Dumaresq Valley 

(Queensland-New South Wales border districts) ; ( 3 )  
Sorth-caqt Victoria; (4) Manjimup (Westc~rii ,111s- 
tralia). The leaf of each type would be graded on 
leaf position on the stalk, leaf qualities, and colour, 
thus elisnring that leaf with s in~i lar  characteristics was 
included in  the one grade. This sybtem of grading is 
facilitated  hen tobacco with siri~ilar charact~sristics 
and qualitit.; is plactld in the salllc hulk after cnring. 
I t  is believed that this classification, based as i t  is on 
the same fundamental principles n ~ i ~ l  in most tobacco 
growing countrie,~) .c.ould wit11 atIralitage l)e :itlupted in 
.ins; ralia. An article on the classification and grading 
of flue-cured tobacco grown in Australia appeared in 
thc .lotirnrrl (Vol. 16, page 24:) 1943). 

( i )  General.-Emphasis is p1acc.d on the importaut 
liincli, viz. potatccs, tonlatocs, beans, peas, cabbage, 
carrot, red beet, and onions. I'articular attention is 
paid to the development of suitable varieties for large- 
scale production and processing. 

(ii) Potutoes.-Breeding for resistance to the potato 
viruses A, X, Y, and leaf roll is beiilg continued, and i t  
is hoped eventually to combine a high degree of field 
resistance to these four viruses into a number of new 
varieties adapted to the different major potato areas of 
.Iustralia. 

(iii) 7'omatoes.-Replicated field trials under difier- 
ing environments in  Australia and emhotlying all the 
promising varieties available arc elucidating those suit- 
able fur canliing,~ jnicc, and sauce n~anufactnre. I n  
addition, tllcsc trlals indicate deficiencies in existing 
varicties. Hybriils combining desirable agronomic 
cllaracters ant1 resistance to F ~ ~ ~ a r i l l ~ n  wilt and leaf 
mould are being developed. 

(iv) l~c~urt,s.-Rcplic:~trd field trial3 in several dis- 
tricts with varieties commonly grown in Australia, and 
with the most promising United States of Anierica 
canning varieties, have provided valuable agronomic 
data. This information is being used to develop suitable 
canning varietim for the large centres of production. 
IIybrids combining desirable agronomic characters with 
resistance to E'usarium, bean mosaic, halo blight, and 
antllracnose are being developed. 

(v)  IJeus.--ilgronomic studies of all available 
varieties are being made. Varieties are being tested for 
re.;iytance to Ascochyra blight. The relationship 
between field emergence and organic fungicidal seed 
dressings is being investigated on large nunlhers of 
sanlples of canning and garden pea seed grown in  
ditferent localities. 

(vi) Cnbboge.-Studies on varietal variation are in 
progress. The variety Succession is being subjected to 
intt.nse selectiori with the object of producing a uniform 
line which will give a high percentage of marketable 
cal)bages per acre. 

(vii) Red Beet and Carrot.-Studieu on varietal 
variation under several environmental conditions are 
1)eillg carried out. The influence of genetical factors 
as oppo~ed to enrironlncntal on the tlerelopmcnt of 
white rings in btvtroot and red core in  carrots is being 
considered particularly. 

(viii) 0rrions.-Conlparative agronomic studies of 
all available varieties are being conducted in sereral 
localities. 

(ix) Seed Production il'rial (it I ~ w e s .  Southern 
Qlleerrsl~ nd.-,I seed production trial has bren con- 
ducted a t  Lams .  with 21 varieties of vegetables. ~ l a n t e d  " I I 

on six 0c:casions during a twelve-month eriod. Carrots, 
silver bc>et) tilraips, swede tarnipr, anR cabbage (two 
variet ih) failed to produce seed at  any plantil~gs. 
CYauliflower (four varieties), beetroot, celery, leek, and 
two rarieties of onioils produced small or negligible 
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quantities, while one variety of onion, parsley, broccoli, have to cover a range of seasons. It has not been 
parsnip, and lettuce produced fair or good yields at  at  possible, so far, to establish any satisfactory linkage 
least one planting. E'ebruary and iipril plantings were of the results of anatomical exarniiiation with quality 
niost buccessful, excepting in the ca5e of lettuce, in and yield data. To obtain evidence on this aspect, 
which the December plantirig was the only high yield the three varieties Blue Riga, Concurrent, and Lira1 
successfully harvested. Whether conditions frorn flo~vcr- Crown, groan at  Canberra in 1943, re re  harvested 
ing to harvesting are erratic, and of inajor importance at four different s t a g ~ s  of growth. S a ~ n p l ~  r e r e  
in this locality. taken for a~lato~nical work while yield and quality will 

be deterlnirlcd by retting, kc., in tlie usual manner. 
10. POTATO INVESTIQATIOR.~. During the early stages of growth, it was evident that, 

( i )  F,y Yolalo fltocks.-During the year, arrange- despite effort5 made to establish a uniforin stand of 
ments were made for the perlnanent maintenance and plants in all plots, there was considerable variability, 
multiplication of the stocks of Up-to-d,ak and Bis- both within and between plots. This is a corrimori 
~narck potatoes free fronl virus X, which is responsible fc'at~~l,e of f lax  crops anti is to be i~lvestigated further. 
for considerable losses to potato-growers throughout Seed increase plots were maintained, the objective 
Liustralia. The scheme is being operated by the Coin- being to increase pure seed supplies of each variety to 
1nonrve:tlth Department of Commerce a l ~ d  Agriculture several pounds weight so that a reserve is arailable for 
through the State Departments of Agriculture. 1111 rx~)t'rinient~l work. 
stocks of potatoes incorporated in the scheme are to be 
gireil the label FX (free from X virus) to distinguish ( i i )  Flctz Ketfing.-Research on dew rettirig, on a 

them frorn ordiilary certified seed potatoes. The easen- modification of ordinary warn1 water retting, and a 

tial feature of the scheme will be the permanelit m n ~ b i ~ ~ a t i o n  of fungal and bacterial retting was 0011- 

tenance of stocks of the selected varieties under tinued throughout the year. All the expr~ri~uents on 
supervision at a government potato station, dew and water retting demonstrate that, provided the 

and the regular renewal of commercial seed stocks by ret 1s "opp~d at the right time, the main factfor that 
Irlllltiplication from the rnntral nucleus. Selectioll and determines the (~nality and quantity of the resultant 
testing of the nuclear stocks will continued as a liiie fibre is the quality of the straw. Therefore, until 
routine practice, so that there will be no loss of health a new and better technique of retting is evolved, 
and vigour. The nuclear stocks of the varieties Up-to- improvement of fibre will depend on the soil and 
date alld ~ i ~ ~ ~ ~ ~ ~ k  are being held by the Tasmanian climatic conditions under which the straw is grown. 
~ ~ ~ ~ ~ t ~ ~ ~ ~ t  of ,igriculture at  the Teurkesbury potato Expmitnents to determine the effects of some soil and 
Station; also the first stages of lnultiplication are being climatic factors i11 straw quality are in progrrss. 
performed there. The produce from these multiplica- I n  the course of experiments 011 a niethod of retting 
tion plots is being distributed to State Departments of in urllich fullgal action u-as 60110wed by bacterial action, 
Agriculture, who will place it with chosen farmers for a factor in tlie environment that appeared slightly to 
further multiplication. Final distribution will be made inrprore the grade of fibre was noted. This factor was 
through the established seed certification sc2icines. siibs~quently used in a modification of thr ordinary 

The Snowflake potatoes free from virus X, which war111 water ret at one of the flax mills with results that 
were obtained during the previous season, are being appear to be satisfactory to all concerned. Because it 
luultiplied by the Victorian Department. Extensive was necessary to plan the experiment in a way that 
surveys and tests of Carman potatoes, made ill co-opera- ~ ~ o l l l d  not slow dox~n llzill operation$, the final results 
ti011 with that Departrncnt, did not yield any virus-free t ~ ~ i l l  not be available until llext spring. 
plants or tubers. Selections of the modern American ~ h ,  discovery of a factor that in the two proceding 
'arieties, Eatahdin and Sebago, were found to be free years was respollsible f o r  a collsi(lerable reduction of 
fromvirus X. StCWks of another 'Iouma, were and quantity of fibre at one of the mills, 
found to be infected. the adoption of a sirriple nieal~s of control, has resulted I h r i n g  the season, a series of yield trials \\as made in ill all increase of Pw cent. of line fibre of greatly co-operation with departmental officers in New South improTerl quality. \Vales and Tasmania to test the various strains of FS 
Up-to-dates. Strain differences in yielding ability and 
reaction to environment were demonstrated, but whether 
tllese are permanent and characteristic rrmains to be 
determined. Further trials will be made next 8eason. 

( ii) Aphis Survey.--Studies of the technique of 
sampling populations of the aphids that disseiuinate 
potato virus diseases were continued. These involvrd 
further inrestigatious on the development of the foliage 
of potato plants. Attempts were made to determine the 
proportion of a whole plant that was sanlp1t.d a t  dif- 
fc1rcnt stages of growth when single leaves were picked 
and the aphids on them counted. LI closer approach 
n as made to methods by which reasonable estimates of 
thc population of aphids per plant could be made from 
this form of sampling. Routin(> aphis counts and 
filrther experiments on the field transmission of potato 
leaf roll were made. 

11. VEGETABLE F~BREG. 
( i )  Flax. - The statistical examination of the 

morphological data obtained a t  the University of 
Sydney showed that because of the variability inherent 
in the material, very large numbers of stems would 
have to be examined in order to establish differences, 
if any, due to variety or treatment. Furthermore, 
seasonal effects were such that the work would 

12.  ISE EASE INVESTIGATIONS. 
( i )  l'omato: #potted Wilt.-The main work in 

hand has bee11 the continuance of selection and puri- 
fication of the component strains of toillato spotted wilt 
ririis. The great variability of symptoms of thls 
disease haq bee11 adequately explained by the deinon- 
stration of the existence of the;e strains. This marks 
an important step in the study of the virus arid should 
bc of considerable help to workers breeding for resist- 
ance to it. A large field plot of toniatoe~ was set out in 
October, 1943, to study the possibility of using the mild 
strain of virus for protective inoculation. The yield of 
each of 400 plants tvas recorded separatrly throughout 
tbe season. The results sbowed that protective inocu- 
lation had distinct possibilities, but that it would be 
necessary to purify the mild strain absolutely before i t  
could be used to the best advantage. This was necessary 
because the balance of the component strains varied 
rapidly within the plant, and even though a plant were 
inoculated with a mild strain of virus containing mere 
traces only of the other .trains, it might well develop 
severe symptoms as a result of the other strains rapidly 
building up in concentration. Attempts to purify the 
mild strain completely have so far been unsuccessful, 
but are being continued. 



(i i)  Potato: Vimrs Studies.-Co-operation in  the 
potato virus work has h e n  continued. From June- 
December, 1943, visits were paid to Gatton Agricultural 
College, Queensland, to superrise the planting, roguing, 
and harvesting of six acres of virus-free Factor potatoes, 
part of the scheme for rapid multiplication of this stock 
to enable i t  to be passed out to farmers. At Canberra, 
routine potato aphis population surveys have beell 
maintained throughout the summer in co-operation 
with the Division of Bconomic Xntomology. 

(iii) C'auliflower: Virus.-During the 1943 winter, 
an investigation of a virus disease adecting cauliflo~er 
in Canberra gardens was made in co-operation with 
the Division 'of Economic Entomology. This virus waa 
identified as broccoli mosaic, a common disease causing 
considerable losses in  England. Observations of the 
incidence of this virus are being continued. 

(iv) Pea,s and Beans: Uiseuses.-A programme of 
investigation on legume diseases of major eoonomic 
importance in Australia has been begun. Ascochyta 
blight of pea and Fusarium wilt of bean, both 
responsible for great crop losses, are receiving imine- 
diate atteation. Tests of large numbers of varreties to 
find resistant material suitable for breeding work are 
under way. ii study is also being made uf the incidence 
of seed-borne Ascochyta in seed from a large number 

13. RUBBER PLANT INVESTIGATIONB. 
( i )  G'uuyule Rubber.-As mentioned in  last year's 

report, about 16.9 acres were planted with guayule 
rubber plants at Llickson Station, Canberra, Australian 
Capital Territory, the plants being spaced 3 feet by 3 
feet. Transplanting was completed by the end of May, 
1943, but with the onset of cold weather, the transplants 
showed no sigl~s of a e t i ~ ~ e  growth until the lniddlc of the 
followilig October. d survival count inade towards the 
end of November showed approxiniately 40,000 sur- 
viving plants on the area, which, allo~ving for small 
additional l~lantings made in the spring, indicated n 
iiiortnlity of about 5.5 per cent. This heavy mortality 
was fully paralleled by expcrie~~ce in South -Iustrali,i 
and else~vhere. TJThile ulzdoubtedly enhauced by the 
loilg spell of cold weather following transplanting- 
the cold danip conditions of September being parti- 
cularly unfavorable-thc heavy nlortality is due, in 
part at  least, to other cauqes, for only slightly better 
establishment was obtained fro111 the .spring plantings 
~ ~ h i c l l  1% ere made under apparcntlj- farorablc v7.r.ea thel, 
conclitions. The infiuenc~ of seasonal and other factors 
on plant establishment is being further studied. I t  hai 
become clear from the year's results that the potential 
gromth l~criod at  Canberra is limited to the six 
summer months, and that the plants will only make 
satisfactory growth during this period if adequate 
moisture is available. Accordingly, seed lias been 
supplied to Lawes for trial in southern Q~~eensland, 
where climatic conditions should enable the plants to 
enjoy a longer growth period. Trial plantings will also 
be made in  northern New South Wales during the 
~ o m i n g  season. 

Scccllings transplanted from a shade hmouse have 
been used for replacemellts on part of the guayule art3& 
a t  Dickson Station and on this part experimeiits are in  
progrc?~ to s tuc l  tlle effect of lil~ic a n d  fertilizers 011 

yield and seed production, the influence of cultural 
treatments on weed control, and the effect on yield and 
rubber content of different harvesting niethods. 

I n  South Australia, further investigations have been 
made at tlie T'Taite Institute on various factors influenc- 
ing germination and establishment of guayule. The 
nursery technique has been intensively studied, and the 
best conditions of soil, moisture and temperature Ilav.: 
been fully determined. Conqidcrablc difficulties have, 

however, been experienced in obtaining satisfactory 
field establishment of the transplanted seedlings, the 
percentage of surviving plants being rarely higher than 
60, even under the most favorable circumstances. 
Under more adverse conditions, particularly where 
weed competition was severe, establishment has been 
as low as 5 per cent. The whole problem of fieid 
establishment is receiving further study. 

Small-scale trial plots planted at  a number of 
localities in South Australia during the previous year 
are yielding useful information on soil and other 
requirements. Best results have been obtained from 
irrigated plantings on light, friable soils: these made 
vigorous growth during the summer niontha and pro- 
duccd seed liberally. Tile plants in the regional plots 
are also being sampled at  intc.rvals to determine the 
rubber content, knowledge of I\ llich, co-ordinated with 
information on general growth, enables a complete 
picture to be drawn of the potelitialities of the crop in 
differe~lt parts of the State. 

( i i)  Kok-saghyz.-Both field and pot experiments 
have been conducted with Kol-saghyz (Taraxacun~ 
kol-saghyz), during the year. Difficalties have beell 
met in field esta1,lishluent. Germination trials under 
controlled soil conditioils have sho~vll that at  18' C. 
approximately, Xok-s(zghyz requires a soil 111oisture con- 
tent cqual to field capacity or more, for a period of 
seven to ten days. Seed treatnlent studies have coil- 
firmed that the rate of germination of new seed is 
increased considerably by pre-soaking in  a 4 molar solu- 
tion of KN03 for four days at 17' C. ('ontact with 
superpliospllate in tllc soil has been slio~vn to decreas- 
germination. Pot trials with three soil types and with 
various fertilizer treatments hare indicated that, in 
general, the plant requirts a rather high degree of soil 
fertility for satiqfactorg growth. Prelinlinary attempts 
to produce polyploids by the use of colchicine have 
shown promising results. Seed production has been 
studied. A\nalyses of roots, for rnbber content, haw. 
shown that field-grown material has areraged about 
11 per cent. per dry weight of rubber. 

(iii) Asclepias erosa.-Seed of dsclepias erosa, one 
of the milk~vreds of America, was received last year. 
Plants in the field have not made satisfactory growth. 
Pot experiments have been co~llnleiiced to determine the 
effect of fertilizer on yield of rubber, but no hayvest 
has yet been made. 

111. ENTOMOTJO~(~ICAL INVESTIGATIONS. 
1. GKNERAL. 

Attention has continued to be given mainly to 
problems of special importance in  15-artin~e. I n  associa- 
tion with tlie Army, important advances in the oontrol 
of disease-carrying insect pests have been made. Effec- 
tix-e metliods for controlling moths in stored raw and 
scoured \? ool have been evolved. New methods suitable 
for the funligation of bagged and bulk-stored wlicat to 
protect it against insect pests and nlice hare also been 
evolved, these methods being particularly useful for the 
treatment of wheat stored under temporary conditions. 
31ariy vegetable pests, notably the potato moth, have 
been studied and inlportant advances have been made 
ill their control. Intensive investigation of the cattle 
tick has yielded promisillg results. JIvthods \vhic~h it is 
anticipzitcd will bring the buffalo-fly under effective 
eolltrol in dairy herds have becxn n,orked out. The long 
range invehtigation of the Llustralian plague locust 
continues to produce results of importance. Parasites 
of tllc potato moth, the grecn vegetable bug, and citrus 
scales have been imported from overseas and some have 
become established in  the field. Insects liberated some 
years ago to attack St. John's wort and lantana con- 
tinue to flourish in the field and are already esercising 
some degree of natural control. 
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2. INSECT PESTS OB STORED W H X A ~ .  increase i n  insect density. I n  a well-developed infesta- 
( i )  control of ~ ~ l k  Infesbations.-In Viotorian tion, insects rapidly die ivhen placed a t  a greater depth 

bulk-wheat depots, in which the Principal pst is than one foot in  the wheat, and there is a marked 
&hizopertha do,,&,,,icu, effective control of insect infes- increase in tho mortality rate from the surface down- 
tation has been secured by treatment with inert dusts \yarh. There appear to be two possible explanations 

and funligation. The function served by the dust only. First, that the temperature-nloisture-content Con- 

(maguesite or dolomite) k to reduce the number of ditions become unsuitable for insect development. At 

infestations, and the climinatian of these is obtained the moment, this explanation seems uillikely to cover 
by local fumigation. The fumigant employed is usually the observed facts. Secolldly, that a lethal gas or 
carbon bisul1jhidc. This is used at  a dosage of 16 fluid 'aPO"r is produced by the insects or, less probably, by 
ounces per square yard of wlleat surface. ilfter the the wheat itself. Analysis of air drawn from the lethal 
application of the fumigant, the wheat surface is !one ha8 SO f a r  given only negative results. Thc 
covered by a bitumen-impregnated paper. Ethylene Increase in  carbon dioxide (up to about 3 per cent.) 
dichloride mixed with trichlorethylene ( 3 :  1 respec- and the corresponding decrease in oxygen are unlikely 
tivciy) gives an equally good result when applied in explanations. Carbon n~olloxide, aldehydes, ammonia, 
the salne at  a dosage of 40 fluid ounces per and quinonrs are apparently absent. Hydrocarbons are 

square yard. Fumigation is followed by a rapid fall in np13arentiy present i n  low conce~ltrations and these are 
$<heat temperature to a normal level if the infestation beillg further examined. 
is fumigated at a fairly early stage; otherwise, the (i i)  Control of Weevil and liodents in Bag Stacks.- 
temperature remains above normal and a recurrence of An increase in the number of bag stacks infested with 
infestation at the same place is more likely. .The oost insects  principally Calandra oryzae) and rodents 
of carbon bisulphide fumigation is extremely low, and (principally 4fus mzcsc~~lus) in South Australia and 
the fumigation of the whole wheat surface several times Victoria necessitated the developnlent of a simple 
a year (in order to eliminate the sparsely scattered technique for the fumigation of stacks in situ. A 
insects and so prevent the appearance of hot-spots) was series of experiments 15 as carried out on experimental 
c.ontemplated. I-Io~ve~-cr, it was found that in cool stacks of normal commercial height to determine the 
(uninfested) wheat such surface fumigation did not conditions under which effective fumigation could be 
give a high liill of Rlt,izopertha, apparently because of secured. Carbon bisulphide was usually employed 
the low rate of evaporation. because this is the only fumigant, excepting hydro- 

The dust (dolomite or nlagnesite) is applied to the cyanic acid, available in adec/natc quantities. The 
surface of the wheat at  a dosage of 35 ounces per square following points were demonstrated :-(a) The fumi- 
yard-equivalent to 5 tons of dust per millioll bushels gant when liberated on the top penetrates satisfactorily 
of \Theat. Of this dosage, 21 ounces is first applied and to thc bottom of tho stack. ( b )  A dosage of 1 gallon 
raked in, then 14 oulles is over the wheat per 1,000 cubic feet under suitable corlditiol~s of en- 
surface. Such dosages do not prerellt the expansion of closure, gives all excellent conln~crcial kill of insects and 
an existing infestatioil (lt-llich must be fumigated) rodents. ( c )  The fumigation of an infested portion of 
though they retard the rate of The surface a stack, by partial stack-enclosure, is impractical. ( c l )  
dusting does, however, make it more difficult for the Given air-tight walls only, tlie rate of diffusion from 
inscots to establish fresli colonies, and the aim is to the top of the stack is so s l o ~  that a good kill is obtained 
produce a co~ltinuous dust barrier, at the wheat ~urface, throughout the stack except ill the tcp few layers of 
against the entry of insects dispersing by flight. I n  bags, and a good kill is obtail~able in these layers by 
experin~ents in which extensive ~vheat surfaca were making the enclosure about 3 feet higher than the stack 
dusted at  dosages of 7, 21, 43, and 57 ounces of dolomite itself. I n  practice, however, i~lfestations arc 1~sliallp 
per square yard, it was found that the lo\\-er two dosages restricted to the lower half of the stack. 
tlid not greatly inhibit the appcxrance of Rl~izopertha The results of these experiments are not\; being 
infestations, but the areas treated at the higher dosages applied cammercially. The malls of infcstcd stacks are 
sho~t-ed a lower level of infestation and a higher per- draped with an airtight fabric, and the fumigant 
centage of dead adults than the controls. I n  an ex- roughly distributed over the top face of the stack which 
perimcnt in  which Bhizoperlha ilifestations were is then covered with hessian. The fumigation period 
treated with dolomite at  54 ounces per square yard, the is 24 1lour.s. Stacks containing as mucIl as 90,000 
density of living adults decreased slightly and the per- bushels of wheat have already been fumigated, and 
centage of dead adult insects increased from 11 to 86 there is no limit. to the amount which can be fumigated 
in four ~nonths. I n  the control, the density of livil~g as a single unit. The total cost of fumigation in the 
insects doubled and the percentage of adults dead in- colninercial trials was less than a farthing per bushel, 
creased from d l  to 31 in six weeks. All the field and the results appear to be entirely satisfactory. I t  
experiments so far carriecl out indicate that the (lusting a a s  found in tests 011 the experi~ncntal stacks that a 
of the whcat surface substantially reduces the rate of mixture of ethylene dichloride and trichlorethylene 
insect increase. The result of the large-scale applica- (3 :  1 )  used at a dosage of 3 gallons per 1,000 cubic 
tion of this dust-cum-fumigation technique is that feet was rather less effective than carbon bisulphide 
~11eat stored for over two years is being loaded out in used a t  1 gallon per 1,000 cubic feet. 
excellent condition. (iii) 'I'reutrne~~t with " Incrt " .Mineral Dusts.-The 

From observations made in the Victorian depots it detailed in.r.rjtigation of the effei.tiT-eness of certain 
i,s clear tllat lleating of the gclneral body of the wheat milleral dusts for the control of pests has loeen 
does not occur. Heating is attributable to two causes- colltil~ncd and Ftalldardizcd. The cficacy of a ,lust is 
outbreaks of insect pests, an;? all incrcasc ill the dctcrlllilled frorul tests ill iLhich i t  is used at trvo levels 
moisture-content of the whcat, leading to bin-scald, at of eonccntration, Tiz. 0.5 per cent., and 1 per cent. by 
points where the depot floor is not water-tight. The jveigllt of the wheat, at two different relative humidities, 
6mt only can be controlled. 45 per cent. alld 66 pw cent., against the two important 

Special attention has been given to investigating the spocies Calandru oryzue and Eh izopertha donzinica. 
reason for the virtual restriction of insect infestation to From time-mortality curves based on these tests, it is 
the surface of bulli-depot wheat. I t  has been shown possible to cornpare the relative efficiencies of the vari- 
that a lethal factor is involved, and that the pheno- ous dusts. During the past twelve xnontlis, tests have 
menon is not explicable in terms of non-lethal factors been made on magnesites from all the mainland States; 
such as tropisms. The lethal factor appears with the dolomites fro111 New South Wales, Victoria, and South 
infestation itself and increases in effectiveness with the Australia; a number of industrial residues including 
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cement kiln dust, blast surface dust, pyrites cinters, 
and zinc concentrate; and activated alumina of English 
and Australian origin. The rriost outstanding ~naterial 
was the imported activated alumina, which iy the only 
duet so far tested that has produced a con~plete kill 
of R. dominica more rapidly than of C. oryzus. In  
contrast, the Australian activated alumina gave an 
efficiency below that of the beat magiiesites. Both the 
lnagnesites and dolomites \rere in general comparable 
with similar dusts already in commercial use. None 
of the industrial residues showed any promise. 

(iv) Biologicul Studies.-A study is in  progress on 
the effects of various combinations of temperature and 
humidity on the longevity and reproductive potential 
of Rhizoperthtr dominsica. Results to date indicate 
that 44 per cent. R.11. is more suitable than 36 per 
cent., and that at both humidity levels more progeny 
are produced at 85" F. than at  either 80" or 90' F. 
Individual insecB may live at  least seven months, but 
most of the ot-iposition takes place during the first 
eight to ten weeb of adult life. 

(i) General.--The investigation of the infestation 
of stored wool by clotha moths, which was begun in 
1941, has been successfully concluded. Methods of 
control have been devised for use with both scoured 
and greasy wool, and fairly accurate estimates of their 
efficiency and cost have been made. The decrease 
previously reported in  the degree of infestation of 
an untreated store in  Brisbane has been maintained 
and is ascribed to the operation of three distinct 
factors: namely, an increase in the nulnbers of a 
hymenopterous parasite Apanteles carpalus; a disease 
of tho larvae; and an increase in the numbers of a 
spider, Ulobow geniculatus, which was ultimately 
catching the majority of the adult moths that en~erged. 
I t  appears that increase of the moth population to a 
~ ~ ~ a s i m u m ,  followed by a very considerable decline, 
Ivould occur in any untreated and undisturbed  tore. 

( i i )  Spray Tests.-Two liquid sprays, one known 
as "middle oil 43 ", and the other a Pi-oprietary 
preparation, had been shown previously to be the most 
promising out of a series tested in the laboratorS for 
their fumigative toxicity to clothes moth larvae in 
greasy wool. These two materials have now been com- 
pared under more practical conditions by applying 
equal quantitiw of each to isolatcd bales and counting 
the number of dead and live larvae found on oplening 
the bales after a suita~ble interval. I t  was found that 
the percentage of larvae remaining alive after treat- 
ment with middle oil was only one-fiftli of the per- 
centage remaining alive after treatment \vJith 'the 
proprietary spray. Other evidence indicated that 
middle oil would not be inferior in persistency to tbe 
proprietary spray which confers a very high degree of 
protection against reinfestation for a pcriod of up to 
two years. 

Trapping of moths in comparable wool stacaks, one 
of which had been sprayed, togetl~er with the whole of 
the store containing it, and the other left unaprayed 
in an unsprayed store, was continued. I t  revealed 
that, even after ample time had been allowed for larvae 
that had survived the spraying to emerge as moths, 
the population in the treated stack did not exceed 
3 per cent. of its level before the treat~uent was carried 
ant. The spray used in this case was the proprietary 
~)~'fll)aration. I n  view of the superiority of middle oil 
over this preparation, a considerably better result could 
be anticipated by the use of the former. 

T a t s  against isolated dumps of scoured wool were 
carried out along the same lines as those described 
above, in  which greasy wool was used. Thrre sprays 
were compared, which had shown up best in laboratory 
tests of fumigative toxicity, namely, (a) 90/190 

solvent naphtha saturated with naphthalene at  70' F., 
( b )  orthodiclilorbenz~ue saturated with naphthalene at  
70" F., and (c) a mixture of equal parts of orthodi- 
(ahlorbenzene aiid li hting kerosene, saturated with 
naphthalene at  '70' E. A11 three had the required 
property of evaporating completely from treated wool 
~ i t h o u t  leaving any stain or any residue that mould 
interfere with subsecluent dyeing. A11 three sprays 
gave a 100 per cent. kill of larvae in the treated ba la  
after three weeks. 

(iii) Recornmendatio~~s for Control.-In the light of 
the above experiments, and other described in previous 
reports, the following recommendations were drawn up 
for the treatment of infested stores: ( a )  For greasy 
I\ 001, " middle oil 43 " should be applied to the standing 
stac+ks, at the rate of 1 pint per bale, by ineans of 
spraying equipment which has been designed for the 
p u r ~ ~ s e .  This should preferably be done soon after 
stacking. (b )  For scoured wool, 90/190 solvent 
naphtha, saturated with a pure grade of naphthalene 
at  about 70°F., should be applied in the sarrie way 
and at the same rate. (c) For both greasy and scoured 
\I 001, coi~~mercial (( whizz~d " naphthalene should be 
spread on top of each ti'er of bales in  the course of 
construction of the stack, a t  a rate of about 111b. per 
double dump. 

The estimated cost of' these treatments varies from 
26. per bale for the cheapest, to 5d. per bale for the 
most costly. 

4. INSECT CONTEOL OF NOXIOUS WEEDS. 
( i )  St. John's Wort (Llypericrrrn perforaturn).- 

Inspection during November, 1943, showed tliat colonia 
of ('hrysoli~la hyperici at  Orange, Sodwalls, Xudgee, 
Yian~bung, and Rylstoiie byere all making satisfactory 
progress. The most spectacular progress was at one4 
site near Piambong, north of Mudgee. I n  December, 
1943, a further liberati011 of approximately 10,000 
adult insects was made at  Xannu.., near Tumbarumba, 
as earlier liberations of C. liyperici in this area had 
not made the progress that was expected. 

I n  Victoria, further very satisfactory progress was 
noted tllroughout the Ovens Valley and German Creek 
:ireah in the vicinity of Bright, wherc~ tl~cx insects have 
now sl)rv:id naturally for a distallcc of solllc 10  miles, 
and in restricted a]-eas the aced has been brought 
under control. At Ovens Vale, near Xyrtleford, where 
a colony was established during 1940 in tl State pine 
~lantation, the progress has also been very satisfactory, 
and the insects have now dispersed over a n-ide area. 
Good colonies are a180 developing at IIarrietville, 
Tawonga, and in the Dargo district to the south, 
where several colonies are making satisfactory progress. 

Early in December, 1943, large consignments of 
C. hyperici, collected at  Bright, were sent by air to 
South Australia. I n  all, some 20,000 adult insects 
\ \err forwarded. These were later liberated in the 
South Australian National Park. Approximately the 
sarne number of insects was sent to Tasmania. Iluring 
the same month about 30,000 C. hyperici were sent to 
fiw Zealand. Reports stated that the consignment 
wrrircxl in very satisfactory condition and that, as 
a result, large numbers had b e ~ n  liberated in two 
localities in  New Zealand where heavy infestations of 
St. John's wort occur. 

Chr.ysolirla qenlellata is now well established at  
Baker's Gully, near Bright, as a result of librrations 
made during 1939. 

I n  November, 1943, the sites where the root-boring 
Buprestid, Agrilus hyperici, had been released a t  
Piambong and Mudgee were again examined. The 
various colonies were found to be making progress, 
and to have spread steadily from the initial liberation 
points. Three colonies have been esta'blished in New 
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South Wales; one on the hludgee Uatchment Area of oils blended in  Australia. By using oils which were 
and two a1 Piarubong, about 10 miles distant. Vic- already available in bulk in New Guinea, a blend of 
torial1 librratioll aiten where these insects are estab- distillate, creosote, and furnace oil was pl~oduced which 
lished at Baker's Gully, Bright, u ~ r i ,  also visited \vaa as effective as Malariol. ~l.9 a11 alternative, a 
during December, 1943. C~lonies  there, numbering proprietary spreader plus furnace oil to a total extent 
four in all, Nere found to be making steady progress, ot 2 pcr cent. was found to render distillate satisfactory. 
alld showed evidence of s p ~ c a d  at a sati\f:lctory ratr. A\lthougll the spreader would have to sent over from 

(ii) Luota,,ir (Le,,iu,ln r a , n u u  , t o , g  there .iu-tralia, its uolnparatiirely sruall bulk ivould not 

have beell no recent reports concerni~lg the n.ork of a serious l'roblelll. 

'I'eleo7~en~icc, scrupulosc~ in the coastal arcas of 11orth 'Tilere have bee11 several aclvances in the field of fly 
Q ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ,  the gellCral j,(l--itioll there apl,FBrS 

be control. Owing to the extremt rhortage of pyrethrum 

hatisfactory, and there are indicatiolls of s incethe outbreak of war, it b a ~  been necessary for 
irnyrovement. R'ecent reports f r o n ~  various centres in  . \ l l id Kations to restrict its use to lnosquito control. 

south-eastern Qucens'iand indiibaie that there is ti 
111 view of plans for increased pyrethrum production, 

ciistinct improvement in the povitioii in this region. and tlie l > ~ ~ ~ i b i l i t Y  that sollle pyrethrum might become 

.\ colony liberated at Witltcott, b~ low Too\\-oor~lba available for fly control, an investigation was .under- 
t a k ~ i i  into various means of increasiug the effectlveneus Itangtx, in Dec,ember, 1940, has now survived three 

\\inters. I'opulations near the libc3sation site are high, oi l)yrettlrin,- bS rllearis of activators.. x a n y  hus- 
tralitrn esseiltial oils were tcsted as activators and the \vl~ile infestation extends over a distance of about two following were found to be most effective:-Oils of miles. At Mt. Bauple, north of Qyrnpie, whew a I:ccc.i, I ~ r ~ u s i u  myrl i f 0 1  iu, Zieriu ,smith ii, 1Meluleucu ~o lony  was liberated about the same time, the bugs 

are reported to be breeding fleely, and infested lantana b~noteuta, and lluon pilie (Dacrydiurn franklirbii). 

has a dry yellolvish appeat.alli*c, ~ i t l l  few flowers Those oils were the same as those found last year to 
I:e effective as mosquito repellents. Oil of Uucll~housia 

p~~esent. At one p i n t ,  sorne bushes are repurted to 
bc almost completely defoliated. IEarly this year, the was many times more effective than sesame oil which 

is used at present on a large scale as a pyrethrin colony at Mt. Gauple piovitled considerable numbers activator in  America and Intlia. Valuable informa- 
of bugs which were distributed to other centres of tion has been obtained on the chemical composition of lantana infestation throughout south-eastern CJuc~el~s- the effective essential oiLci. Nollc of the activators for  lend. pyrethrum found to be effective against flies were eff ec- 5. SHEEP BLOWFLY. tive against mosquitoes. Ply  sprays containing 0.03 

Work has bcpn carried out on the sheep blowfly per cent. or more of D.D.T. are highly toxic to houie- 
problcm during the year whene~er tile geiir~rallg r t r )  flies, i,rrt tllc,ir k l l o c ~ ~ o w l l  effect is slow. This can be 
nrgcnt medical entomology investigations have pel- remtdied by the addition of low coricentrations of 
mitted. K . . ,  a modification of I3.T.B. blowfly For  at  least rline rnonths after apl)lication, 
dressing, and possessing extreniely rapid killing power sllrfacc,s trc.atcad \{rith D.D.T. lrill lloupeflic,< mating 
when it comes in contact with niag%ots, has no% been on them. i'aralgsis takrs I,lacc slowly alltl tlies may 
recommended, and is in use in the field. still br able to ily for about an ho i~r  alter first contact, 

A detailed analysis of results obtainled in earlier lvhilt~ death nlay llot occcur until several hours later. 
~ x p ~ r i r n r n t s  has been made for the purpose of collating This collfirmation of oversem work opens up new 
information on the density of the natural population possibi]ities ill the control of flies in hospitals and 
of the shwp blowfly, Lzlcilicc cuprinu, and the kitcllens and sliould revolutionize domestic flSy colltrol 
mechanism whereby it is selectively attracted to sheep. after the war. Information 011 the mechanism of 
011 the basis of this inforrriatioll, the possibility of action of this extremely effective poison is being 
reducing strike by such nieails as traps, poison baits, obtained. For the treatment of hospitals and kitchen 
carcass disposal, and destruction of maggots in strike refuse to prevent fly breeding in area3  here incinera- 
wounds, is being critically exanrined. This is thc tlon cannot be practised, sodium arsenite iisc~d at the 
main field of entomological invc.stigation into crutch rate of 4 lb. dissolved in 3 gallons of water and applied 
strike of sheep which still requires exaniination. to 10 cu. ft. of refuse was found to complete 
Several publications on this work are being prepared. mortality. This treatment is now recommended by 

the .\rmy. 
6 .  MZDICAL ENTOMOLOOY. 7. CATTLE TICK. 

I n  its capacity as research centre for army medical Fi~r thcr  studies have heen made on the effect of 
cntomology, this laboratory has c a r r i d  out mRllS tenlpcl*ature on the incubatioli of eggs and the loagevlt~ 
investigations during the year with thr aim of estab- of larvae. At all terr~peratures larval longevity 
lishing effective control measulm against mosquitoes increases with incrrasing humidity until close to satura- 
and flies, the two moist important g~.oups of insect tion. Newly r~r i~crg~~d  ~iyrnphs and adults experi- 
vectors of disease in Australia and the i*la~lds. inentally transferrod from one host to another reached' 

The mosquito control problcnls tell into three cate- maturity. The nlaxin~um parasitic pcriod for male 
gories: ( a )  repellents for application to exposed skin tiiak. was fourlil to be nhont 70 days, which is twice 
surfaces and clothing, ( h )  insecticidal SlJrays for kill- the n~aximum for females. The mean parasitic period 
ing adult mosquitoes, and ( c )  larvicidal oils for treat- for frnlales was found to be 22.9 ilags, ant1 the rnaxi- 
ing their breeding grounds. \STork on rcpellc>nth in m n ~ u  and ininirnum periods 35 and 18.9 d a ~ s  rrspec- 
lkustralia and Xew Guinea confirmed and extelltierl the tively. The natural rntlan ~r~orta l l ty  of parasitic stagee 
rmults obtained previously. I-Io~ever, for security in the fic~lrl was d e t e ~ n i i ~ l ~ ( l  R S  96.2 per cent. Xyniphs 
reasons i t  is not desirable to indicate the nature of the and adults migrate freely folloii7in,o ecdysis before 
results beyond saying that there have been very great beeoming attaclled. Unfavorable couditions assist this 
advances. Laboratory experinicnts with niosquito movelr~ent. 
sprays were supplemented by a large number of tests Bacteriological studies of dipping fluids Tvere made 
in New Guinea against the principal malaria mosquito. and some oxidizing organisms were isolated. I t  was 
As a result of this work it is now possible to select the found that the oxitlation of sodium arsenite to sodium 
effective concentration of a number of toxic substances arsenate u21ich takes place i n  used dips is due to an 
for ust4 in spray* and also to standardize on the dosage active systein which can be destroyed autuylaving or 
of spray required. Work on mosquito oils was governed by the use of bacteriostatic  agent^. I n  the laboratory, 
at  first by tlie necessity to reduce the number of 44- oxidized dips tend to reduce when contact with air is 
gallon drums required for the transport to New Guinea prevented. 
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Spraying with arsenical solutions a t  fourteen-day 
intervals was found to allow some females to engorge 
and lay viable eggs. This appears to be due to the 
demonstrated fact that ticks in the early nymphal 
stage show raistance to arsenic. When sprays at  seven- 
day intervals were used no ticks developed beyond the 
unengorged nymphal stage. Some unattached larvae 
survived treatmerit with arsenic. Arsenic givev prac- 
tically no period of protection agailut reinfestation. 
Numerous preliminary experiments were made with the 
use of D.D.T. sprays and promisiilg results were 
obtailied. I t  was fouild that the most susceptible 
stages are the larva and the newly emerged adult, the 
least susceptible being the semi-engorged nymph. Pro- 
tection against reinfestation varied from 2 to 13.5 days 
with concentrations varying from 0.5 per cent. D.D:L'. 
in alcohol to 2 per cent. in  emulsion. 

8. BUFI~SLO-PLY (Lyperosia exigua) . 
Research into the control of this pest has been con- 

ducted at  Xalanda, the dtherton Tableland dairying 
centre. The similarity of the buffalo-fly to the horn 
fly (Lyperosia irritans) suggested that a trap which has 
been found effective against the latter pest in the 
United States would also serve to control the buffalo- 
fly. On dairies the trap is built into the fence of the 
milking yards, so that the cows pass through it each 
milking time. The trap has a roofed passageway 
approximately 11 feet long, 6 feet high, and 3 feet wide. 
'1s the cows pass through the passage the flies are 
1)rushed from their bodies by canvas screens, and are 
collected in  gauze traps lining the sides of the passage- 
w?y. I t  was found at Nalanda that on a milking herd 
using such a trap twice a day the numbers of flies per 
beast w r e  reduced to less than 10 per cent. of what 
they were before t r a ~ n i u g  commenced. The flies 
remaining were so few that any worry they caused the 
rattle was negligible. 

Herds in which all beasts were sprayed with 4 per 
cent. solution D.D.T. in  lighting kerosene remained 
virtually free from flies for periods of from two to 
three weeks. After this i t  appeared that the material 
had all gone from the hide, so that flies settling on the 
cows were no longer killed; but the population of flies 
did not reach the pre-treatment lerel for a further 
period of about two weeks. 

Those parts of the hide normally kept free of flies 
by tlie switching of the tail need not be sprayed with 
D.D.T., as flies alighting there are driven off and, 
in order to feed, must settle on a part of the beast that 
has been sprayed. I t  has been found, too, that when 
only half of the cow,s in a herd is treated, the cows 
selected being most attractive to the flies, control is 
almost as effective as when all the coxvs are treated. 
This indicates that within a herd the flies travel 
around from beast to beast to a considerable extent. 
,4.s an alternative to complete treatment of only a 
proportion of the cows, one may treat only those parts 
of the hide of each beast where the flies congregate in 
greatest numbers, namely the shoulders and flanks, and 
still achieve very effective control. By these means 
cconomy of labour and material can be effected. 

If applied in sufficient quantity, kerosene is 111- 

jurious to the skin of cows. For this reason spraying 
with kerosene solutions mnst be done so that the spray 
does not penetrate to the skin. As this is difficult in 
practice whilst still applying adequate dosage, alterna- 
tive methods of preparation of the spray are desirable. 
Considerable promise is shown by an aqueous emulsion 
of kerosene solution of D.D.T. inoorporating a proprie- 
tary wetting agent. By the use of this emulsion a sub- 
stantial reduction in the quantity of kerosene applied 
to each beast is possible. 

The research with D.D.T. has not yet reached the 
stage when it is possible to recommend its general use 

against the buflalo-fly. Further study of methods of 
preparation and application of sprays is necebsary. 

Information is required on the extent to which flies 
travel from one property to another, and hence the 
rate of reinfestation of treated farms from surrounding 
properties where fly-control measures are not practised. 
The method has been adopted of liberating marked 
specimens on properties adjoining that on which the 
buffalo-fly trap is situated, and examining the catch 
of the trap for the presence of marked specimens. How- 
ever, the technique of marking the flies without injury 
has not yet been perfected, and results so far obtained 
are inconclusive. 

9. L ~ U S T R A L ~ A N  PLAQLE LOOUBT (C'hortoicetes termini- 
f era). 

The more important part of the investigation ha6 
been that carried out in  the Trangie area. Observations 
have been continued on the fluctuations of the local 
population of Chortoicetes, with special reference to the 
nature of the country in  which swarm formation can 
take place; work on possible methods of rendering 
conditions less favorable to swarln production by 
ploughing, revegetation of scalds, and planting of trees, 
has been carried a stage further; and additional experi- 
ments on poisoning sparse populations ~ r i t h  bran bait 
have been conducted. 

( i )  Populatior~ Studl(~s.-Very favourable weather 
~ ' o i ~ d i t i o n ~  during the spring rnonths led to a high 
surviral rate, and numerous swarms were produced by 
the concentration of the population in the late nymphal 
instars. Convincing cvidcne was ottaii~ctl that this 
concentration had taken place in the type of situation 
that had already been assigned a swarm-producing 
role on the basis of earlier, less complete, observation, 
i.e. in the supposed outbreak centres. 

The quantitative studies of population fluc.tuations 
in relation to changes ill vegetation fact>ors (described 
in  earlier reports) provided evidence as to the type of 
pasture that is most favorable to survival a i d  breed- 
ing of the active stages of the locust. To check the 
conclusions reached in  this way an experimtlnt has been 
carried out in which adult locusts were confined in 
large cages over pasture artificially maintained in 
various extreme and medial oonditions. The pasture 
within the cages was digerentiated by cutting and/or 
watering, and its species-cover, shelter-status, and green- 
feed-content were determined by the same methods as 
had yreviously been applied to naturally occurring pas- 
tures. Mortalit? of tElc cagetl adults was found to be 
highest at extremes of bareness and of tall dense pas- 
ture, and lowest under intermediate conditions of cover 
and shelter. 

( i i)  Ecological Control Experiments.-Observations 
have been continued on the condition of the pasture 
on fenced portions of outbreak centres that were 
ploughed two years ago in the hope of inducing a type 
of plant cover that mould be less favorable for locust 
oviposition. Alti~ongli ~lrinor changes have occurred, 
there has been no significant improvement. Since the 
soil is steadily compacting and the plough furrows 
disappearing, it appears that ploughing and fencing 
alone constitute an inadequate means of destroying the 
favorable features of the oviposition habitat. Fencing 
alone is stil! more inntlctlnate. 

Some two-thirds of the trees and shrubs which it watr 
planned to plant on selected outbreak centres, with u 
view to preventing free movement of locusts between 
their oviposition and food-shelter habitats, have now 
been planted. Xuch information on the best metl~ods 
of culturing these plants and estab1i:hing them in the 
field has been accun~ulated, and the majority of those 
p l a ~ ~ t e d  are now established and doing well. The effect 
of the treatment on the locusi popillation of t h c  out- 
break centres cannot get be estimated. 



(iii) Poisoning Experiments.-Further poisoning .of 
non-swarming populations of hoppers has been carried 
out, using standard bait at dosages of 30 lb. and 15 lb. 
to the acre, i.e. dosages respectively one-half and one- 
quarter of those recornmendcd for use against swarmu. 
Tnconclusive results were obtained. 

10. TERMITEB. 
Owing to shortage of staff, investigation had to be 

confined to the continuation of test of timbers and 
treated timbers under field conditions. Details for the 
15th Progress Report of the International Termite 
Test were forwarded to the United States of America. 

11. POTATO MOTH (Gnorimoschema operculella). 
I t  has been estimated that upwards of 20 per cent. 

of the tubers dug in Australia during the 1943-44 
season were lost owing to attack of the potato moth. 
I n  a field experiment at  Canberra the yield of potatoes 
was doubled by protecting the foliage with pheno- 
thiazine. Although in normal potato-growing districts 
the loss due t o  potato moth attack on growillg plants 
is unlike11 to be as high aas this, there is clearly a 
great reduction of yield due to attack of this kind, the 
importanre of which was not previously appreciated. 

Tests were made with a number of spray materials 
for the protection of growing plants. l ' l l e  best raul ts  
under experimental conditions were obtained with 
phcnothiazine and derris, but synthetic cryolite, lead 
amenate plus sodium aluminium sulphate, and basic 
copper arsenate gave appreciable control. Small-scale 
tcsts with 33 varieties were made to study the suscepti- 
bility of different varieties, and i t  was found that there 
is a considerable variation in the degree of attack of 
tubers arcording to variety. 

Five species of parasites of the potato moth u7ere 
i~rlported from California during the year. Stocks of 
four of these have been successfully reared in  insec- 
taries, and 0116 species, Chelonus phthorimaeae, has 
become estaiblkhed in the field in the Canberra district. 

Because of the seriousness of this pest on many vege- 
tables, comparative field tests were made with a number 
of different toxic dusts. A result of particular interest 
obtained was that magnesite contaiilir~g 6 per ceiit. 
l~icotine sulphate gave as good results as arsenical dusts 
and dcrris dusts, and therefore may prove a desirabIe 
substitute for these, particularly as it also controls 
the cabbage aphis. 

The parasite Apanteles glomernLus, introduced about 
two years ago, was rccoverrcl fTom tlie field in the 
Canberra district in  appreciable numbers. Consign- 
ments of this parasite have been sent to Queensland, 
Tictoria, and South Australia. 

13. GEEEN VEGETABLE BUG (Nazara viridula). 
Preliminary laboratory and field tests indicate that 

D.D.T. is a very promising insecticide for the control 
of this pest, which is most resistant to control by 
sprays in general use up to the present. Serrral 
further consigninents of the parasite Trichopoda 
pnnipes  s e r e  received from Florida. Adults were 
liberated in the Canberra distlict and there have been 
indications that at least one generation has bred in 
the field. 

Colonies of the Chinese race of the parasite Corn- 
pwiclln bifnsciafn h a ~ ~ e  been maintained since its intro- 
duction in 1948 and consignments have been distri- 
buted to most States. During the past year the bulk of 
the li1)eration~ were madc on the Murrll~nbidgee Irri-  
gation Area where conditions for establishmcat were 
best. Indications that the parasite has beconie estab- 
lished tlicre anti in South Anstralia hare been obtained. 

15. BROWN OLIVE !SCALE (Baissetia oleae). 
Laboratory colonies of the parasite Metaphycus hel- 

volus have been maintained since i ts introduction i n  
1942, and further small distributions have been made, 
chiefly in the eastern States, iu  areas where brown 
olive scale and other host scales are of eoonomic 
importance. 

16. LIGHT BROWN APPLE MOTH (Tortrix postvittana). 
A preliminary study has been made of the damage 

this pest causes to vine fruits in the vine-growing areas 
in the Murray Valley, The main damage is caused 
by the larvae which feed i n  the developing bunches. 
Damage to the berries is frequently followed later by 
mould. 

17, MEAT ANT (Iridomyrmex detectus). 
Preliminary experiments indicated that solvent 

naphtha and crude naphtha used at  the rate of one 
pint to every eight entrance holcs niay form efficient 
substitutes for carbon bisulphide. They are cheaper 
alld less dangerous to use. Paradichlorbenzene, which 
has been stated to be effectiv-e against ants, was also 
tried, but it proved impossible to affect a nest seriously 
with as much as 2 lb. per nest. 

18. IKSECT VECTOEB OF PLANT TIEUS DISEASES. 
( i )  Broccoli illosaic.-A virus disease of cauliflower 

and swede turnip has been recorded from the Austra- 
lian Capital Territory, and i t  is considered to be the 
same as broccoli mosaic described from England and 
rauliflo~vcr mosaic recorded in the United States of 
America. I t  has been found that the vector is the 
cabbage aphid, Urevicoryne brassicae L. 

(i i)  Potclfo Virus Uiscnses.-The detailed survey, 
begun in 1941, on the abundance of the green peach 
aphid, illyzus persicae Sulz., and the notato aphid, 
,~lacro,sipht~m gei Koch, vectors of leaf roll and mosaic 
viruses of potato, was continued at  Black Xountain 
and Dickson, Australian Capital Territory. 

Eggs of the green peach aphid were laid on peach 
trees 111 Canberra in  the au tun~n  and some viviparous 
reproduction took place throughout the winter on cab- 
bage,q. The main flight in spring took place on the 
8th October, 1943, six davs later than in  1942, and 
aphids appeared on potatoes on the experimental plots 
a t  this time. The peak of population in potatoc,; again 
occurred at  the end of October, and the numbers then 
decreas~d and disapr~eared for four montl~s from early 
Decernbcr. h swall aniitnm gc1ieratio:l appmrcd on 
potatoes in March, 1944, and produced winged 
migratory individ~~nls. 

Throaghout the  inter the potato aphid again bred 
on a number of host plants, the niost common of which 
was sow-thistle, Sonrhms oleroceus L. Invasion of 
potatoes began in the spring  bout the same time as 
green peach aphid, rose to a peak of population in  
the first meek of November, and then disappeared until 
the nlidcllr of Narch. 1944. Winged migratory il?di- 
riduals were produced at this time. 

19, S ~ s m a r a ~ r c  A X D  GENERAI, ENTO~IOLOOY. 
As in the past, considerable numbers of insects have 

been identified for institutions and individual worlrere 
througl~o~it  Siiztralia ant1 Kew Zealand. ilshistance 
has also been given in dealing with various systematic 
and taxonomic PI-oblems. 

Furtller additicn~, mainly of insects of economic 
iinportance, have been made to the collection, either as 
a result of materia1 secured on field trips or hy exchange 
nit11 ollwr entonlologist+ or institutions. The ilustra- 
lian and Allied servires have been assisted, on occa- 
sions, with information concerning the control of 
various insect pests, and the supply of material for 
instructional purposes. 



Following the publication of the monograph " The 
l'ernlites of the Australian Region " by X r .  G. E. Hill, 
reference collections consisting of material used in the 
preparation of this work have bee11 distributed to 
rar iow iustitutions in Australia, ant1 to one in the 

States of America. Three more collections will 
be sent to important m u s e u m  in other countr ie~  when 
conrlitions bevor~le farorable for their transport. 

LV. ANIMA4L HEALTH A N D  NUTRTTION 
1NVE.STIGATIONS. 

1. GENERAL. 
The work of the Ilivision of Animal Health and 

Sll tr i t ion has continued during the year l e ry  muc!~ 
ai()rig the sanlti l i~le~s as in tlle previous year. 

T ~ I P  work has heen carried out, as in the past, at the 
t11rc.e nlain c ~ n t r r .  ill Sydr~ey,  Xel bourne, and Adelaide, 
a> ut.11 a. at firlti stationi a t  C'u~~narllulla (Queensland). 
Batlgery's Creek (Nrw South Wales), and a t  Werribee 
(Iric.toria). ('0-operative worli with the State Depart- 
ment, of Agricnlt111.t~ 11as continued. Links with o t h e ~  
divisions in work on entornology and agrostology havc: 
been n~aintainetl through the Veterinary Ento~nological 
Conlrnittw aud the 111tcar-divisional Committee for 
~igrostology, rebpectively. The  Biochemistry Section 
of the Division of Industrial Chemistry and an officer 
of tilt, 1)ivision of E'ootl i 'rrscrratiol~ llavr been housed 
anci given facilities at the Laboratory, P'ark~rillr 
(Victoria). 

The ccmtinued generous financial assistance of the 
Australian Wool Board, of the Australian Cat& 
Research ilssociation, of the George .litken Pastoral 
Itesearch Trust, a i ~ d  of the Queenslant1 Govcrnnlt~nt ha;  
greatly facilitated the work of the Division. 

( i )  IJleuro-pr~clu~r~o7iin of Cattle.-Further progreb.: 
was lnatle in a-.c,nll)lil~g and prrpar i l~g the groups: 0'. 
vaccirlatrtl csttle for the experiment designed to deter- 
]nine the influence of nutritional stresses on the main- 
trnat1c.r of irn~nunitv against pleuro-pneumorliii. 
Laboratory iurestigations of the correlatioli of viru- 
lmee of strains of the oausal organism with cultural 
changes hwvtb c*o~itini~etl but w i t h o ~ ~ t  iucce-s. .Iitt~rnpt> 
to infett very young mice of 5 g. weight after  ether 
anac-tiieyia were ~~ns~~c.c-rssful .  During thc year 465,000 
close. of v a t ~ i n e  Itfire distributed to cafwtrea in Queeils- 
land and the ?uTortklrrn 'rerritory mainly. Antigen for 
tl1r1 comt)lelrlf~nt-fix:~tio~l test was wpplied to Kenpa a i  
in the p a ~ t .  Tlir pos-ibility of prrl)aring a standard 
dried antigen was investigated. 

(ii) Bntero- iom~mia  of Shoep ,xnd other 1)isenses 
clur !o ('lo.\/rirlin.-Tht~ investigation, nlcntioned in the 
last report, of the optimal conditions for formaldehyde 
toxoidiug of t f i ~  toxin of PI. u . ~ l c h i i  type wa- 
t~strntled to whole c:ultures. The results obtained were 
very similar. S tudy  of the haen>olgsii~s of the 
CI. welchii  group was cont inu~d.  Sor t l~  of the resultq 
\t7rrr> pl~l~listit~tl (A4 u s / .  . I .  1t . r~ .  B;ol. 11.1~cl. S'ci., Vol. 2 1 .  
pp. 79-88, 1943). 

(iii) Caseous L!lmphudeniti~ of Sheep.-St~ldy was 
c~ontinned of tlic antipvnic ~ilakr-lip of variant- of 
. o .  Sonre of thv ~ a r i a n t q  \\l~icll were not agglu- 
tinated by anti-serum against the parent strain were 
at.gliltinated after treatment with sodium lauryl 
snly)llatt~, R l~i(all pres~~r~i i ib ly  ~ ' (~ tnov(~s  nliiiki 11g I a ~ r r s .  
The vacacination experiment referred to in the last 
report was continued. 

( iv) i+fy.i.o~nclf ask-Investigations into the use of 
the virus of myxomatosis for the control of rabbit 
popnlations was conchlded during the year and a short 
report on the resultr was published in the Cou~icil's 
Journal  (Vol. 17, pp. 79-93, 1944). 

(v) Mastitis i n  Dairy Cattle.-During the year 
observations have continued on the cows in the experi- 
n~en ta l  hrrd and on the control of the spread of infec- 
tlon i n  thc milking shed. It was determined that  the  
c.pidernic: type of bit.. uyaluctiite call spread with com- 
parative ease in the ntilking bhed eyen when the usual 
precautions are taken. However, a h e n  the precautions 
\\-ere tig.hten('d slid care LF-as taken to usr a hypochlc.~.ite 
solution in suficicjnt strength, viz. 1,000 p.p.m., the 
ypread was ~~revelltcd. Examination of the data on tile 
first cpidc~lliological expel.iint.nt was continued but was 
not conc.1utlt~d. The cows in the second epide~lliological 
experinlrnt are expcscted to come into pruduction in the 
near futurr. l3:lriilg the year some attention was 
given to the treatrnc8nt of mastitis, and s u l p h a n i l a l ~ ~ i d ~  
in oil  as found to orc,rcome early infections of thc 
quartw. s o  study of tlie value of prcy~aratioll in 
chrol~ic infections was made but soluble prrlparatioli- of 
su1ph;rnilarnide were tried and they failed to give 
~ i ~ l i f o ~ . r ~ i l j  good rth>ults. X'itl~ eratlicatioll of tht: 
inf(1ction a, thc~ criterion of success, Inany othel- 
preparations failed to give the desired results. 

(vi)  Il'oxaen~ic Jutindice in  Shepp.-Obhyervations 
were continl~c~cl on the cxp~r imenta l  Bovk at Barooga ill 

co-operation with officrrs of the Veterinary Itrsearch 
Station, Glenfield, S e w  South Wales. Of the 300 ewes 
which t .o~~sti tut t~d the flock in 1!)40, only 132 reniained 
alive a t  the beginning of 1944. The death rate i n  
1943 was 50 per cent. and a heavy death rate recurred 
in 1944. I t  was deterlnined that what had bee11 
regarded as the typical manifestation of the disease, 
viz., haen~oglobinuria and haemolytic jaundice, was 
iiltltwl only the manifeitation of what may be called 
an acnte form of the di*ease. The manifestation, of 
tlie 11101'e chronic form, which in the last report was 
regarded as di-tinct froril toxaemic jaundice, are asso 
ciatecl with chronic. livrr damage and the occurre1lc.r in 
a proportion of cases of a11 obstructive jaundice. Both 
manifrstations are believed to be, on the evidence, 
indi ra t ion~ of copper poiioaing. Another flock of 300 
>oung en-es was placed on the experimental farm in 
Snvrlnher, 1943. The  experimental study of copper 
assimilation and of copper poisoning mas continued 
in the laboratory during the year. 

(vi i)  Y e g - l ~ ! ~  af C(~lfl~.--This investigation, was 
terminated during the gear and the reqults are being 
rxamined wit11 a view to publication. 

iviii) Con tugiozcs Abortion of Cattle.-During the 
p a r  about 9,000 doses of " S t ~ a i n  1 9  " vaccine were 
pr.cparcd and ~uppliecl to the Victorian Department of 
Apric111tn1-c. Tlir vaccine was used for injecting calves 
ant1 non-prchgnant atlult cattle in herdq sufferilig wast- 
iIpt3 fi~orn c-ontapiou.; abortion. The success or otherwise 
of the vaccine will be determined by an  examination of 
the results u-hm they become availa~ble. Studies have 
c+olrtinucd on the itandardizatiori of the vaccine and 
earlier difficulties were overcome. The viable count o i  
thc \atac.irlca ill hnffrlrcl saline was found to  remain 
nr~c.llarlgr~tl for at)o:it 20 days a t  room temperature. 
Thirty calves were vaccinated and they are to be 
exposed to natnral  infection along with unvaccinated 
calve:: during prrgnanczy in order to test the degree 
of resistanre prodiiced. The respouse of adult rows 
wa.: inve~tipatrtl nntler cor~tlitions of decreasing dosage 
of rat+cinr> irijcvted subci~taneously, intradermally. and 
into the tip of the tail. T11r results were measured by 
the agglutination tast, but the investigation is not 
completed. 

(ix) Study of the Mechanics of Hand-feeding of 
Rhe~p.-The experiment, rnention~d in the last report, 
was concl~~(Ied. No effort was made to give protectimi 
to the sheep after shearing, and as the weather became 
very cold deaths occurred off-shears. The mortality 



rate was greater in the weekly-fed group. Apart  from 
thib, the weekly-fed group was iriaintaiued approxi 
mately in  as good condition as the daily-fed group. 

(x) Toxicity of Wheat fo r  Stock.-The experimenl 
was continued but the horse was used as the experi- 
lnenta1 animal, as it reacts with greater 1,egularity to 
co11;;umption of wheat than does the sheep. The 
histamine hypothesis of the cause of distress and death 
was examined. Ail appreciable rise in histamine in the 
blood of horses, suffering with laminitis or other aeute 
illnces after the consumption of 20-30 lh. of wheat, 
coulcl not be demonstrated. Kelatively large amonnts 
of histanline were found in the stomach contents of 
hol.ses after large feeds of wheat compared with stomach 
contents after hay or pasture has bt~eii consumed. A 
biinilar relationship was found with conteilts of the 
srrlall intestine. Tests were carried out i n  vitro with 
whclat, pcphin, hydrochloric acid, and a small inoculun~ 
of stonlac11 contents of a " case ". After incubatioil 
a t  3'7' C:, an appreciable conceiltration of Iristarnine was 
den~onstrable, \$--hereas the controls aho\vetl no such 
development. Histamine coultf not be derr~oiistrated in 
thc wheat itself. The investigation is being continued. 

(xi)  Mi,scellaneous.-A pure strain of ,InapTa,srr~u 
ccnfrc~le lias been n~aintained in cattle for some yeara. 
An attempt was made to determine if this micro- 
organisin could be maintained in a frozen state witb 
fewer passages through cattltb. I3lood from an  inocu- 
lated beast a t  the height of the infection was quickly 
frozen to arid kept a t  -SO0 (1. I t  was found to be 
infective after quick tbawing when tested nine months 

3. THE ~ ~ C ~ ~ A S T E R  ,~XIMAI,  ~IN:.I~.TFI ~ A A B O K A T O R P .  

( i )  PclrctsbtologSra,l Ifiinl~~sfigcltiofis.-(a) Study of 
.4nth~2nzir~tics q a i n s t  IIctemonch ?L.S Con f orf us.-For 
the purpose of this study the substances under i~lrestiga- 
tion mrre injected directly illto the rumen or  into the 
abomasum, and sometimes thry were given by mouth. 
Soluble arsenical corn pound^ and inboln1)le arsenical 
tonlj)oi~ll(ls were invcitigatrd in this way. Of serer1 
arsrnites used, all were etlec*ti~re i111der the ronclition.; 
of the test, and of e l c ~ r n  arsenatcs f i r e  only were 
c.tfective. Other insol~il lc  inorganic rompoimds of 
strontium, barium, fluorine, zinc. lead, bismnth and 
chromium, were found to be ineffective under tlir co~r-  
ditions of the test. 

( h )  Study of Anthclrnintics agoinst Trirho,sf~onq!/lu~ 
spp.--Further studies on the effect of phenothiazine 
on the immatnrr forms of the paraqitcb ~howcd that tl~ta 
usnal tlosr was ineffrrtiue against the imn~a tn re  worms 
ten to fifteen days old. 1To1r.e~-er, a do,(. of 40 p. 
injected directly into the rnnien was found to br 
effeclti~c. (lose of 15 g. every 21-28 days directly into 
the rumen of young sheep r ece i~ ing  2,000-7.000 in- 
fective larvae was effective i n  keeping the worm 
bllrcit*n a t  a low lcvel. The variable results obtained 
by singlo doses of from 5 g. to 10 g. of phrnothiazinc. 
rvel,e confirmed in other experiments. Preliminarp 
trials ha l e  failrd to show that the eficiency of pheno- 
thiazine d e p m r ? ~  upon the drprre of worm infestation. 
By injection., directly into the ruinrn or into thc 
abo~nasuin i t  was found that thr  eficirncy against 
I'richostrongylus supp. was not controlled by the 
de~ t i r~a t ion  of doses given by the mouth. Further  trial^ 
confirmed t2w anthelmintic effirienvy of carbon 
bisulphide when injected into the abom aqum. 

(c) Study of Anthelmintirs ngainst O~sophngo~s- 
fom?lrn co1umhianum.-EnemaA? containing arsenic pen- 
toxide were found -to have less efficiency than t h w  
containing sodium arsenite. The effefit of age on 
suspensions of phenothiazine stored for 1 2  to 15  months 
was found to be negligible. 

( a )  Epzdem&logy. - The epidemiological studies 
which have bmn in progress a t  Armidale, New South 
Tales,  for several years have been extentied to include 
areas in  Queensland. S o  far ,  the results following 
sclasonai changes have been similar to  those observed 
at Armidale. 

(e )  Administration of Phenofhiaz in~ in a Ikk.- 
,\ group of sheep was given access to a mixture con- 
taining pl~cnothiazine and the results were conrpared 
\\rith those abtained from another group drenched with 
phrnothiazine a t  intervals of ahout a month, and with 
a group reoeiving no treatment. At  first the phrno- 
thiazine was mixed with stock salt and later witfi 
lin.~t.ed nleal i n  an  attempt t o  obtain a consumption 
of about 0.5 g. phenothiazine pcr day. Consnmption 
of the salt lick was irregular and fell from 7.5 g. 
containing 0.4g. of phenothiazinr> to 0.7 g. and 0.035 g., 
respectively. Linseed meal was added, but consump- 
tion was not improved until the phenothiazine way 
:itl,?rd to a mixturc of linswd mt,al and salt in about 
equal proportions. F o r  about four 1non1h.i there was 
1 7 0  effwt on the worm burden, but with incrrase in 
tht. consumption of phenothiazine to 0.5 g. per head 
per day the egg counts decreast~d. The rffect was 
mow pronounced on I I .  rowtorfcls an11 0 e .  colutnl~iunrr~~c 
th rn  on 7'rirhostrongylw. spp. I n  the other group 
regular administration of pht~nothiazine as a tlrrnch 
broaght about a marked reduction ill worm burden, 
anti the gain in body weight \ \as !1.4 kg. compared 
with 5.0 kg. fur the "lick group ". Vnder the con- 
dit:ons of the experiment a daily consumption of 
0.6 g. of phcnothiazine wa.: not as valualr)le a +  s single 
d o ~  of 15  g. once a month. 

( f )  ,Misc~llnnrotis.-In addition, work has bee11 
cal ried out on field trials conductrd in South dlustralia 
fro:n the Animal Nutrition Laboratory and in Can- 
I ~ r l r a  from thr Division of Plant  Industry, on the 
anthelniintic efficiency of carbon bisnlphidtl againfit 
Ascaris in pigs, and on the control of hrlminthiasis 
in the flock a t  the McMaqter Field Station. 

( g )  /'urnsit010 iccil Studies nf Armidn1e.-'I hc vpi- d tlrrliiological stu ies \vtJre continueil and the re~111ts 
of the last five years are being esarn;ned. S t~ld ies  
on the value of rotational grazing for thr control of 
parasitism were continued. Flirther stntly was made 
of the ralue of supplemrntary feeding in thr1 control 
of worm parasites, but so f a r  no ration has becn folirid 
to give economical returns. Ob~crvations on the 
treatment of haemoilcliosis undrr  o u t h r ~ a k  conditions 
showed that  phenothiazine is superior ti) c a r b n  tetra- 
cl~loritlc, copper sulphate, and copper snlphate-arsenite 
~rlixture, but that  all anthclmintic. treatment lacks 
rficiency under outbreak conditions. I'henothiazine 
n as need to treat a flock of SO0 sheep early in May, 
early in July,  and late in August when, under the 
vlirnatic conditions, reinfestation is not expected. This 
\ \ inter  treatment reduced worm burdens considerably, 
hut did not eliminate any species of helminth parasite. 
J r a~monchus  rontorlus infe~ta t ion  was reduced to a 
w r y  low level and the usual spring outbreak of 
haemonchosis did not occur. 

( i i )  External  Porasiten of She~p.-Studies on the 
contact toxicity of arsenic, rotenone, and D.D.T. were 
qtarted. Further studies of lime-sulphur or poly- 
qulphide sulphur dips were made to determine their 
q t ah i l i t~  during dipping procedures and to determine 
the optimal amount of wetting agent to be used. Some 
cletenninations were made of the absorption of arsenic 
1)) sheep dipped in 0.2 per cent. sodium ar,qenitr 
~olat ion.  From 50 to 90 mg. of avenic  was absorbed 
1)y sheep weighing from 70 t o  100 Ib. 

( i i i )  Tlre Blowfly Rtrike Proh1ern.-(a) Breech 
O/?er-c1tion.-Experimental and field inrevtigations led 
to the development of a modified Mules operation 



which, by removing a definite pattern of skin from 
cach side of the breech, aims at stretching the whole 
skin of the breech thus removing wrinkles and increas- 
ing the size of the woolless bare area around the 
vagina. Experimental and field results have shown 
this modified operation to be much superior to the 
earlier procedure. 

( b )  Optimal Tail Length.-During the year six 
trials were started to obtain further information on 
the effect of tail length on fly-strike. The trials are 
being carried out on widely separated under 
several pastoral and climatic conditions. The main 
results will become available during the spring and 
early summer of 1944. 

(c) Tail Stri1ce.-Primary strikes occur frequently 
on the tail, and an investigation was started to 
determine if  the tail could be rendered leas susceptible 
after operative procedure aimed to pull th'e m-ool from 
the sides and tip of the tail. 

(d) Head Stm'ke in Bums.-Methods of dehorning 
rams as a control of head strike were brought under 
investigation. 

(iv) Biochemistry.-(a) Studies on Mineral Meta- 
bolism of Sheep.-Studies were continued on the 
calcium metabolism of sheep fed on cereal grains. 
One experiment continued over a period of four years 
was completed and the data have been partly examined. 
The effect of v a r i o ~ s  grades of ground limestone as 
a calcium supplement was studied. Studies of phytic 
acid phosphorus utilization by sheep indicated that 
sheep utilize i t  more efficiently than do non-ruminants. 
Cnder th'e conditions of the experiment not more than 
2 per cent. of the total phosphorus present as phytic 
acid could be recovered from the faeces of the experi- 
mental animals. Limited observations on urinary 
calculi of sheeo showed that at least four distinct 
chemical types i f  calculi may be found. The calculi 
consisted mainly of calcium magnesium carbonates, 
calcium magnesium phosp~?tes, calcium magnesium 
ammonium phosphate, or s111ca. 

(b )  Losses of Rams during Transit.-The losses, in 
some installces at  least, appeared to be associated ni th  
loss of appetite as a result of periods of fasting. I n  
experimental observations rams fed generously on good- 
quality roughage and concentrates for about a fortnight 
before trucking were able to be sent long distances 
\\ i tliout untoward results. 

(c) Przcssic Acid Poisoning from Linseed.-It was 
determined that the feeding of linseed nuts to sheep 
that have fasted for several days may result in  death 
of the sheep from prussic acid poisoning. The same 
quantity of linseed consumed by sheep that h a w  not 
fasted gale no harmful results. Analysis of the nuts 
showed 0.05 per cent. of "available" prussic acid. 

( d )  General.-Work was continued on certain 
aspects of pregnancy toxaemia. Chemical analyses 
were made on plants for oxalates, on pasture samples 
from several sources, on feedstuffs, and on poi1 found 
to be attractive when licked by sheep. 

(v) Chemical Studies of the Fleece.-Studies on the 
chemistry of the fleece of sheep under several experi- 
~ e n t a l  conditions were continued. 

(vi) Wool Biology.-(a) Biological Analysis of the 
Fleece.-Ten Merino ewes represcntiq four diverse 
strains were studied under experimental conditions. 
A divergence in capacity to utilize food for wool pro- 
duction was determined. The effects of pregnancy and 
lactation on food consumption and x-ool production 
were studied. Under the experimental conditions food 
consumption remained approximat~ly steady during 
pregnancy but wool fell. Food consumption 
and wool production increased appreciably during 
lactation. Analysis of the fleece constituents during 
these several experimental periods is being made. 

( I ) )  E'leece Testing and Progeny Testing.-Studies 
were continued on the methods of measuring differences 
in quantity and quality of wool produced by sheep, and 
on the methods of statistical analysis of the results. 
Special methods of measurement are required to meet 
the requirements for speed with large numbers of 
samples, especially for the application of the m~etliods 
in the field of progeny testing. Instruments for the 
collection of small samples of fleece from defined areas 
of akin and for the estimation of compactness of fleece 
are under investigation and working models have been 
constructed. 

(c) Study on the Skin and Wool Fol1icles.iStudies 
have been continued by the use of histological sections 
of the skin to d'etermine fihre and follicle population 
density, ratio of primary follicles, the functional 
activity of the follicle, the population density and 
relative number of sweat glands, rclative size of 
primary and secondary fibres, and the source of 
varialbility in fibre diameter. Miss Margaret Hardy 
has been working i n  the section as Walter and Eliza 
Hall Fellow in Economic Biology of the University of 
Qlleensland and has taken up the particular study of 
the sudoriferous glands of the sheep. 

(d) Fleece Moisture Deternzinutions.-A study was 
started on the affinities of the raw fleece and of clean 
wool for moisture over a range of humidities at  
constant temperature. The results with the raw fleece 
are correlated with the results of chemical analysis 
of the fleece. 

(e) General.-The study of the effects of internal 
parasitism on wool production was continued. 
Co-operative work was carried out with officers of the 
Aninla1 Nutrition Laboratory on the study of the 
effects of nutrition dnring the growing period on wool 
production. 

4. THE F. '9. MCMASTEB FIELD  TATI ION. 
(i) General.-Seasonal conditions continued to be 

very dry at  the Field Station. The number of live- 
stock carried during the year was approximately the 
same as in  the previous year and included at the 
beginning of May, 1944, 668 adult sheep and 179 
lambs. The staff remained in the same depleted con- 
dition, the Officer-in-Charge being the sole research 
officer remaining. 

(i i)  Zebu Hybridization.--No further data of any 
consequence were added during the year to those 
already collected. 

(iii) Fertility in  Sheep.-The results of several 
years of observation on tho periodicity of oestrus were 
summarized and published as Bulletin No. 166. 

(iv) Inheritance of flkin Wrinliles in Sheep.-The 
investigation of the inheritance of wrinkling and it8 
association with fibre population was continued during 
the year. Plain-bodied Border Lcicesters and wrinkled 
Merinos were n.rd as parental types. First and second 
generation progeny have been secured and nzatings 
have been arranged to give " come-backs " (back- 
cross). Apprlopriate wool samples have been taken 
from all the sheep in  the experiment for the deter- 
mination of number of fibres per unit area of skin 
surface. Conclusions xvill be delayed until further 
generations of sheep, particularly #back-crosses to 
parental types, are developed, but the available evidence 
suggests that both characters are polygenic and that 
" plain body " is dominant over " wrinkled ". 
(I-) Inheritance of Horns in Sheep.-Matings 

P?signed to provide homozygous polled types were con- 
tmued. They were based on the hypothesis or criterion 
that only males and females which have cup-shaped 
drl~rcwions at  the horn sites are truly polled. 

(vi) E'aults of Aferinos.-Follo~aing the observatiorls 
of leading studmasters that (' hair ", (' llollo~v-back ", 
and "gr ip"  are common faults, matings have been 



made to investigate the inheritance of these conditions. 
The planned inbreeding of M e ~ i n o  groups is also 
proceeding to determine what faults, if any, will be 
disclosed within the groups. 

3. THE ANIMAL NUTRITION LABORATORY, ADELAIDE. 
( i )  Energy 2Cletabolism.-Since few quantitative 

data were available on the energetic requirements of 
the sheep and of the capacity of various fotitiers to 
provide the energy necessary for its maintenance, the 
detailed study of the subject has been a major project 
of this laboratory for a number of years. The results 
of a comprehensive series of investigations extending 
over this period l.iave provided the information which, 
besides b ~ i n g  fundamcl~tal to qciintific studies of the 
nutrition of this animal, is of value in the solution of 
many of the main problems associated with support of 
flocks by hand-feeding in  tirnes of prolonged drought. 

( i i )  Droztght Feeding.-(a) Energetics.-During 
the last year an intcnsivc stndy has been made of the 
efficiency ~v i th  which the Nerino sheep utilizes energy 
at different level? of feeding, especial attention being 
given to the energy required for the maint~nance of 
this animal. The fornlcr investigations have ~rovided 
the necessary data for computation of feeding levels 
essential for most efficient productilon, and the latter 
have etablished the final bases for the calculation of 
the energy requirements of Merino sheep. The results 
have provided answers to problems of nutritional ener- 
getics hitherto inco~npletely imderstood, and have 
rendered it possible now to formulate a system which 
allows the minimum rations neccssary for the main- 
tenance of flocks during drought to bc computed with 
ease and considerable precision. The findings are in 
the course of preparation for publication as a scientific 
monograph. The practical implications, and the 
system of drought feeding based on the information, 
will be dealt with in another bulletin suitable for 
general distribution to the industry. 

(b) Tiitomin A.-As a part of the drought-feeding 
project the study of the sheep's requirements of vitamin 
11 has been continued during the pear. The investiga- 
tion has taken two main courses. On the one hand, an 
int~nsive stndy is being made lof the effects of vitamin 
.\ dpficicnt rations on sheep confined in pens, and, on 
the other hand, observations arc being made on flocks 
grazing imder various natural conditions. I t  is already 
obvio~~~! that, during thc periods tvhen the pastures are 
green and rich in vitamin A precursors, sheep store 
sufficient of the vitamin to provide their requirements 
during dry feeding periods of usual duration. I n  times 
of drought, however, vitamin A deficiency is likely to 
become a serious limiting factor. ~Suffici~nt vitamin A 
to meet the requirements of the sheep should thus be 
present in rations used for hand feeding. 

(c) Inorganic Nitrogen as Protein Substitute for 
the Xheep.-The inrestiqabions concerned with the 
factors which inflnence the synthesis of protein from 
simple nitrogenous compounds through the agency of 
the micro~organisms of the rumen have been continued. 
Elaborate mistures of inorganic salts f ~ d  together with 
the urea have not favorably influenced the very small 
response in wool growth obtained when urea is added 
t o  protein-deficient rations composed of straw chaff 
mixed with a small proportion of dried lucerne. Thus 
urea, when fed alone or with inorganic adjuvants, is 
not likely to prove an efficient substitute for the protein 
supplements which previously have been demonstrated 
to increase wool production during periods when the 
protein content of the available pastures is low. The 
influence of starch on the synthesis of protein in the 
rumen is being investigated. 

(iii) Infiltence of the Stafe of Nutrition on Wool 
Producfion.-Subsidiary experiments arising from the 
main investigation of the effect which the state of 

nutritilon during the growing period exerts on the sub- 
sequent conformation and wool-growing propensity of 
the Merino sheep, have been continued. The data 
arising from the main experiment are in  the course of 
preparation as a scientific monograph. As mentioned 
plcviously, the results have ~rovided quantitative 
answers to many loutstanding problems of sheep 
husbandry. The broad general conclusions from these 
studies suggest that most, if not all, of the sheep grown 
under natural grazing conditions in  Australia, never 
express their full hereditary capacity as wool pro- 
ducers; they become modified and their inherent 
propensity is limited by the nutritional environment in 
which they develop. 

(iv) Plant 1'roteins.-Work on plant proteins has 
been continued. Large samples of the protoplasmic 
protein have been prepared from leaves of four pasture 
species (Pl~aJuris tuberosa, Vordeum murinum, 
Nedicago sativa, and flIedicago dcnticulata). I t  is 
considered that these satisfactorily represent the 
" whole " proteins present in the leaves. Detailed 
analytical study of the amino-acid distribution of 
these samples is proceeding.  study of sulphur distri- 
bution in the proteins from legume seeds has shown 
these to be low in methionine content. 

(v) Physiologicnl Studies.-The main activities 
during the past year have been devoted to work with 
the enzyme systems responsible for the transport of 
oxygen in living matter. This work has been under- 
t,!ken in conjunction with the studies of physiological 
function of lninor elements. A series of studies 
involved wit11 the development of techniques suitable 
for continuous intravenous injection of glucose into the 
sheep was underhaken in connexion with the energy 
metabolism programme. The investigations along both 
lines arc being continued. 

(vi) illinor Element Deficiencies.-(a) General.- 
Tho development of the research on this subject since 
the original discovery of the importance of cobalt in 
rlimina~lt nutrition has been outlined in previous 
reports. Large areas of South Australia having a mean 
annual rainfall in excess of 1 2  inches are limited in 
productivity by the lack of sufficient available minor 
elements in the soils. I n  certain limited areas the 
addition of the missing elements to the superphosphato 
utilized for tlop-dressing has rendcred possible the 
establishment of splendid permanent pastures and the 
support of healthy flocks and herds on what was pre- 
viously considered liopeless country. The degree of 
limitation of produption by minor element deficiency 
under natural conditions varies from the obvious effect8 
suffered by the flocks and herds and by the pastures 
thenlselves on the frankly deficient terrain, to the mora 
subtle effects on the incipiently deficient areas. The 
deficient terrain is by no means confined to 'South 
Australia. 

( b )  Copper Status of Sheep on Copper-drb;sed 
Pastures.---At Robe, the investigation of the ability of 
copper-dressed improved pastures to fulfil the copper 
rcquirements of the grazing sheep has shown again 
that, although thcir general health is apparent l~ 
normal and their wool is of good quality, additional 
supplements are essential for optimal wool production 
on this calcareous littoral. The investigations have 
been extended to other types of deficient terrain at 
Keith and at  Borrika where experimental floch are 
being trcated and observed. 

(c) The Reuclion of Sheep to Excessive Intakes of 
Copper.-The first series of field experiments designed 
to study the difference in behaviour between Merino 
and Border Leiccst~r sheep when subject to copper 
deficiency and copper excess has been completed. A 
comprehensive study of the physiological state of the 
animals has shown that the two breeds differ in their 
ability to deal with an excessive intake of copper. 



1)uring the course of this experiment, observations of 
the influence which increasing copper intakes had on 
the nature of the wool indicated that  the character 
of the fleece was favorably influenced by copper intakes 
f a r  in excess of that  normally present in  natural 
fodders. This phenomenon is being studied further. 

(d) Copper Ueficiency and Wool Production.-The 
fleeces from the experimental flocks which were supple- 
mented with diff'ercnt lcrtlls of copper were collected at 
the end of the third year of treatment. These fleeces, 
which grade from the seriously affected steely wool of 
thc control grol~ph to the splentlidly crimped wuol of 
thc anirrials which received high quantities of copper, 
urovitle \aluable exuerin~ental material for tht. deter- 
mination of the influence that crimp exerts in the manu- 
facturing performance of wool. They have been sent 
to the laboratory of the Wool Industries Kesearch 
Association at  'rorridon, Leeds, for specialized cxprri- 
mental study. 

( e )  ,$fupping of Areas ilffected with Minor Element 
Ueficiency.-The wide distrihution of rninor element 
deficiency has been proven unequivocally by the results 
from field stations dispersed throughout suspected areas 
in  South Australia. The findings at these sites have 
provided the nwessary data for the more complete 
mapping of the affected areas and have indicated the 
order of response to proper treatment. The dii'fcrence 
between the monetary value of the fleeces fro111 treated 
ant1 untreated animals is a l~ rays  considerable. I n  
seriously affected areas this exceeds 4s. per llcad. The 
costs of treatment art> little in  excess of 2d. per head. 
I t  is already clear that terrain ivhich is deficient in 
rapper is much niore extensive than that in ~ h i c h  
cobalt deficiency is a serious limiting factor. The 
experimental investigations, however, show that cobalt 
deficiency is certainly much more widely distrililtcd in 
South Australia than was first suspected when i t  mas 
considered to be confined to the calcareous littoral. 

( f )  Cobalt Deficiency.-The inrestigations of the 
role of cobalt i n  ruminant nutrition are being corl- 
tinuod, and studies of problems associated with the con- 
trol of the deficiency under natural conditions have Lcen 
n; tended. 

(vii) Bgrostological Ij~cestigations.-Nine pasture 
experiments initiated during the period 1938-1941 have 
been maintained for quan t i t a t i~e  tl~tcrrninations of the 
persistence of species under diii'erent fertilizer treat- 
rnents, the changes in botanical conlposition superven- 
ing on the vigorous growth of legumes over this period 
and the residual effect of various fertilizer treatn~entu. 
These experiments have been concerned with the minor 
element deficient calcareous sands, those of Rot~e being 
characteristic. I n  May, 1944, six new experirrlents 
involving 323 plots were started in this area. Exten- 
sion of the fintliligs to the different soil types which 
comprise the heath sands of the Ninety Mile Desert 
alas begun in May, 1941, with the sowing clown of 300 
plots dcsigned to ~ r o v i d e  illformation concerning t h ~  
l~roblems involrcd. Areas a t  other centres are also 
under observation. 

Climatic conditions have been dry since December, 
1042. U p  to 8th June, 1944, the total rainfall since 
1st July, 1943, was only 7.52 inches. Since 1st 
.January, 1948, the total rainfall has been 11.31 inches. 
The stock have nlaintninr~d their condition well during 
this dry p r i o d .  Lamb-marking was conipletc1d in 
November. - I t  a general muster 2,634 en-cs were 
counted and 1,979 lambs were marked. This gives li 

net lambing percentage of 73.7. Shearing for 1913-44 
seaRon con~~nenced on 22nd May. The wool was very 
clean but light. I n  all, 6,164 sheep were shorn for a 
total of 130 bales. 

( i )  Obs~rvafions on the Control of Crufrh Strike.- 
Little blowfly strike has bwn eapcricncetl during the 
(try period. *1 ruore ia tl ical t)roec~l~ operation ~t as 
evolved and this so-called lnodified hlilles operation has 
given better results in  field trials. Further investiga 
tion \ \as started on thcx 1cirgtl1 ot tail to 1~ left to give 
optimal results. All the exl,erlillc nts ho far  11ave given 
result. favouring tlle loi~gt'r tail. Tail-l~ngt11 in 
relationsl~ip to the iliodified JLr~lcb operation has not yet 
been deterrriined. Eul.tl:t r expe:irrients ~4 cre lnade on 
the tccl~niclue of docking, on the cfficiel~cy of the brclech 
operation carried out oil lalnbs li~ltl 011 wtal~efi ,  011 tlie 
control of tail strike by siu-gical methods, ant1 on the 
control of head strike in ralnz;. 

( i i)  Obssrcatio~ts on Sl tecp C1ussing.-Two persons 
independrntly clas.ed all tht: ewe portion of the 1942 
spring drop of lambs at  about s is  and eight months of 
agtl i n  1943 and a t  about eighteen ~ l ~ o n t h s  of age in 
1944. Individual fleece weights and claqsiag data Llere 
obtained on all these sheep at  shearing in June, 1943, 
and again ill May, 1944. These data are to be analysc~d. 

( i i i)  I'eriotlicifp of 0eslrzi.s.-Observations mere con- 
tinued 011 two groups of ewes. Onc group was kept 
colitini~ously associated witli the ram and the other 
group coxisi-ted of nclw e,\es each month which were 
joir~ctl with t l ~ e  rams aftc>r about a year's ibolatioi~, 
The rcsulk showed again a period of lowered sc.xual 
acti] ity in elves dur i l~g  the spring months. The reduc- 
tion was very murll less in the second group of ewes 
which had hccll separated frorl~ the rams for some 
months. 

( iv) Investigation of Poisonous Plants.-During the 
year feeding tests were conducted on Ilil!lopor~im clt~sc~rti, 
t u~k t ,y  bush or Ellango~\ail  bush. The plant \vaq found 
to be definitely poisonous and to cause death after the 
shec.11 l~at l  exhi!)itrtl sonle drowsiness followed by 
collapse, some oedelna of the mandibular area, some 
transient haemoglobinuria, and some jaundice. 

V. S O I L S  I N V E S T I G A T I O N S .  
1. GENERAI,. 

The work of the Divislon of Soils in the past year 
has turned more directly on the needs of land settlement 
in rural reconstruction. I t  has become increasingly 
a p ~ ~ a r e i i t  that the Division is faced with a strong 
demand for survcys as a basic step in  the selection of 
new lands for subdivision as new farrns and for defining 
the problclms of development. Requests have come in 
steadily for soil inrestigations from Government and 
private so~~rccs .  

The phyisics of the soil in relation to engineering 
conrtruction has con t in~~ed  as a niajor line of investiga- 
tion, particularly in tlcfence 1)rojects. Shortage of 
experienced staff' has preventccl tlre full implementation 
of the field and laboratory research programme, bnt the 
reox.ganization of t l ~ c  Division during the yvar has 
given it a soiurtl basis to build on. 

The Dirision of S d s  has its head-quarters at  the 
Waite ,Igricultural Research Institute, TTniversity of 
Adelaide, ant1 its staff ha, been as~ociatcd freely with 
TJniversity colleagues engaged on al1it.d agricultural 
research. C'o-operation witli State Departments of 
iigriculture, Lands, Fowstry, and Irrigation has con- 
tinued smoothly as in past years in the various States 
where t l ~ r  Division has bt.en active. MTork in con- 
nexion with rural  reconstruction has brougllt the 
Diviqion into contact with the State Committec~s sct up 
for tllat pnrpostl. I t  is very gratifying to find both 
Governrnrnt and prirate agencies relying 011 tlie funda- 
nlent.11 so11 survty as tEie initial IIIOIY! in tackling lalid 
problems. The principle of correlating soil and land 
us(. ancl leading on from this to cx~)e r i~ r~en ta l  work by 
spcrialist workers on problems in production, is brcorn- 
ing recognized more widely. 



The Division has been reorganized during the year 
into three large units-soil surveys, soil physics and 
mechanics, and soil chemistry, each with a responsible 
senior officer i n  charge, and a small section of soil 
bacteriology. The staff has been enlarged to cope i n  
part mith the increasing work. The policy of setting 
up  regional bases, for dealing with long term investi- 
gations removed from close contact with head-quarters, 
has been adopted. 

2. ISOIL SURVEYS. 
The activities of the Rural  Reconstruction Oommls- 

sion halt. resulted in  tlir Division of Soils undertaking 
on its behalf preliminary inspection of areas submitted 
by various authorities as suitable land for settlement. 
'I lle air11 of the inspections has been to deternzine which 
areas are worthy of further survey and to place thein in  
some order of priority. Consideration has been given 
to arcas in JiTestcrn Australia, Tasmania, and South 
.lustralia, and the surveys have in  sonle eases entered 
t l ~ e  7tlcond stage 2s reconnaissance or detailed types. 
Silr~ilar nork has not yet been commenced in  the other 
States, but in two of thein investigations in  hand are 
i.elcvant to the problem of more intensive settlement. 

( i )  FVesfcr?t Australia.--In the latter part of 1943 
tlie preliminary inspection of areas was completed, and 
fire un lh  were selected for survey in  the higher rainfall 
districts i11 the south-west of the State. The survey of 
t l ~ e  first of these at  Margaret ltiver was begun in Narch 
and tlie first portion completed in May. Traverses were 
nlade extensi~~ely through large adjoining areas. Plans 
for the continuation of the surveys have been made for 
next spring in co-operation with Departments of Agri- 
c.ultnre and Lands. An officer has also been sent to 
asuist i n  a survey in  the Kirnberley region being con- 
tlucted by these Departmeiits. 

( i i)  7'asmar~ia.-Discussions were held on various 
occasions in  194J with the I'ost-War Lard  Development 
Committee of Tasmania. An ofLcer has now been 
stationed in  a regional centre a t  Hobart to be rc,pon- 
sible for the survey programme. The field work has 
been cornpletcd on a detalled survey of the Waterhouse 
l~ortion (55,000 acres) of the Sor th-East  Coabt and on 
a reconnaiszance exainination of the soils of the 
Montagu, \ITelcome and Dismal Sivamps in  the f a r  
r~orth-west of the State. The soils of the nearby re- 
c.iaiulc (3 %Iou bray a l ~ d  Britton'd S~a l l l l ) a  hare  been used 
as g a ~ . d ~ t ~ c . k s  in e~~aluat i i lg  the densely vegetated virgin 
s\\ a111ps. 

( i i i)  So~l lh  .luslraliu.-il survey of 25,000 acres of 
nninlproved heath-rnall~e land in the Ilundred of 
Wanilla, Eyre l ' r n ~ ~ ~ s u l a ,  has been completed in 
anticipation of expt~rimental work designed to precede 
snbdivi\ion and settlement. The field experiments are 
no5v uailer way with propcAr agronomic supervision to 
clcterniilic the possibilities and requirements of pasture 
to be usrtl for fat lamb production. 

A surrey of 5,000 acres in  the Hundred of Glengarry 
n a s  also rnade at  tlie request of the State Land Board. 
I t  is at luescnt a forest reserve but follo~ving the 
survey is being con\idel-ed for agricultural develop- 
ment. 

Considerable attention has been given to possible 
sites for new irrigation areas on low and high lift 
along the BIurray River in  South Australia. Many 
pr~elinri~liir- inspection, made have narroucyl the sites 
to a small  lumber and those arc to be survcycd in some 
detail later this year. iZt the request of tlie Irrigation 
I%ranch of Lantls Ilepartment, a dc ta i ld  soil survey 
was made of an  area of 1,200 acres at  Cobdogla, as a 
suggested extenqion of a n  existing irrigation system. 
'rile surrey intlic%atrd thc un~nitahil i ty of a lttrge 
portion because of soil type or salinity. h virgin area 
of 1,000 acre8 proposed for development on high lift 
adjoining the Krnrt~ark srt t l t~~rlrnt  \z a i  eaa lninrtl from 
tlie soil aspect, and a large part appeared very suitable 
for the purpose. 

ernall areas for irrigation development to supply 
the reqnirernents of the greatly increased tomnsl~ip of 
TVhyalla nere  exairlined in  detail and recon~mcndatiorls 
made as to orchard, garden and sites. 

( iv) New Soz~fh T.lrules.-11 soil survey mapping soil 
groups has been completed over the 600,000 acres of 
the Berricluin Irrigation District. When the staff and 
aerial photographs become arailable i t  is proposed to 
survey in tlrt. necessary detail portions of this area 
and of the Deniboota Irrigation District which was 
rovered in reconnaissance last year. Iintil then the 
iurveys are provitling a good basis for discussion 
regarding use of land and irrigarion water in  these 
areas. 

An area of 2,000 acres was surveyed a t  Barham to 
determine its suitability for citrus, which is growl1 
to a sillall extent locally. The soils are good sandy 
types suitable for citrus, i f  water can be brought 
economically to them. 

( v )  lricforia.-lly arrangement wit11 the Soil Con- 
servation Board of Victoria, a survey to define the 
erosion position l ~ a s  been commenced in the Dookie- 
Benalla district over an area of about 1,000 square 
~niles. Ht'connaissance traverses have been carried out 
and detailed surteys of the soils and their erosion 
statns have been bcgun on the first of three unit areas 
covering in  all about eight parishcs in the district. 
As the erosion factor is negligible, over the balance of 
the area the soil types only will be mapped on broad 
lines. 

(vi) Queensl(~nd.-A survey of an  experimental 
area at the ('~innamulla Research Station was made 
for the Division of Plant  lndustry as a basis for 
further ecological investigations. 

(vii) Divisional Reports.--h total of fifteen Divi- 
sional Reports dealing with field inwstigations on new 
areas or \ \ i th various aspects of land development 
were put out for consicieration by the appropriate 
authorities. 

The greater part of the nork  in  soil physics has bee11 
concentrated in the study of e l lg inee r i l~~  properties of 
soils, largely in  connexion with defence projects. 
Testing of boils for aii~-ficld constri~ction has continl~etl, 
and one officer 11;~s been seconded full time for this 
purpose to the U.S. Army Services of Supply. The 
itsting of materials for a hard standing at an  arao- 
tlromo in So11th .\ustralia was unilertalm. 

Various nlatc~rials haoe hecln tested for their power 
to 11 atcrproof soilq. The staltility of a paved surface, 
as on airstrip or roadway, often deppnds on the degree 
of saturation of the underlying soil base, and failures 
may result under ~~atei.loggc.tl conditions. Whcn incor- 
porated in  the soil i n  small quantities, certain resins 
have proved extreniely efficient as waterproofing agents 
in  preventing ~ t c r m ~ a t i o n  of ~za te r  inro a compacted 
soil nrass. 'L'liis niay p~.o\t. of value in dam and cliannel 
constri~etion as well :is preventing failure of paverncnta. 

Soil cement invc5tigations into the effect of cement 
on the colloitlal pl*olwl.ties of t l l r .  a i l s  were bchgun last 
year. I t  appears on prescnt data that portland-cement 
does not niatcriallg alter tlie nailnee of the soil colloids 
bnt ra t l~cr  rrltl~iccs their intlur~nce by aggregating the 
soil particales. Work on the dciisity and durability of 
soil taement blocks prepared at  different time intervals 
a f t t~ r  mixing and ncltting lias br~cln coiieludeti and is 
being prepared for publication. Five soil types of 
witicly different nature ae re  used with the standard 
" ~ w t - d r y  " and " frc.ezc-tllaw " tests. 
d study has been made for the South Australian 

Department of Mines of the permeability, porosity 
and comljaction properties of soft rocks from a pro- 
posed metropolitan dam site. The material proved 
less permeable and more dense than indicated i n  the 



field examination, and leakage would be greater through 
fissures than through the natural rock. The suitability 
of the rock for crushing and compacting was considered. 

Some soils concerned with a building failure were 
examined, and it was shown that the original founda- 
tion rested on a layer mith high clay content and 
high shrinkage and expansion properties. Tests in  
the laboratory indicated suitable depths for a better 
foundation footing. 

A series of soil samples taken by the engineers of 
the South Australian Highways Department from 
several main routes mere tested for their suitability 
for road sub-grades and construction materials. 

The uqc of spray irrigation is generally regarded as 
very desirable on the light soils subject to waterlogging 
or over-irrigation. The physical properties of soils on 
an experimental site at  Brxrri, South Australia, are 
being studied with a view to later work on water 
ruovements under different types of spray treatment. 
The work is in collaboration wit11 the Sonth -1ustralian 
Lands Department and the Engineering and Water 
Supply Department. 

The effect of cultivation and orop rotation on 
stability of soil structure has been studied on a field 
at the Waite Institute. Long periods of cultivation 
cansed A notable dccline in stability of soil aggregates. 

During the year a joint department of soil chemistry 
lias been establislicd to cowr the work carried out by 
the Waitc Institute and the Division of Soils. The 
vrganizatioll of this department is proceeding so that 
it can undertake the rontine testing of the large number 
of soil samples collected 1)y tho survey section as well 
as chemical research illto specific soil problems. 

Since the establishment of the department, technical 
assistants have becn traincil, and it is now possible to 
lrantlle the more urgent analyses as the sanlples come 
in. I t  will, however, be necessary to derelop a more 
rapid method for the determination of exchangeable 
cations, and it is proposed to pxamine sp.~ctrochcmical 
methods for this pnrpose as soon as staff and equip- 
ment become available. 

Tlie soils examined Hare included twenty samples for 
the Department of the d r m y  and reports on these have 
assistcd in the establishment of Army farms in Central 
L , I I ( ~  Sortl i  L\ustralia. 

I n  connexion with the shortage of phosphatic ferti- 
lizers in Australia, a pot experiment was carried out 
to cleternzi~le tllr fertilizer value of certain local 
deposits of rock phosphate. St. John's rock phosphate, 
even when finely ground, was found to have no 
immediate valllc as a source of ~)lioy~lioric acid, either 
in terms of yield of crop or phospllorus uptake. 
Studies on the phosphate question are being continued 
to obtain more precise knowledge on tho statns of 
iiustralian soils in available phosphate. 

,It the request of the Scientific Liaison Bureau, 
several samples of kiesrlguhr filter-aid of Bustralian 
n~anilfncture were examined and compared mith the 
standard American g a d e s  used by the Army for water 
filtration. Standard specifications were drawn up and 
adopted by the Army to cover the supply of this 
material. Suggestions were also made to assist ,411s- 
tralian prodnc~ers in jmproving the quality of their 
product. 

Spectrochemical studies of soils have been continued 
throughout the year. A series of ironstone gravels 
derivod from various soils has becn examined for the 
less common rnctallia constitucnts. Tlicse gravels 
resulted from the concentration of iron in  the profile 
but i t  is probable that cobalt, copper, manganese and 
nickel are not similarly concentrated. On the other 
hand, gallium, molybdenum, lead, vanadium and zinc 
appear to be concentrated with the iron. During this 
investigation considerable attention was given to 

technique, and a convenient method for the prepara- 
tion of the hydrochloric acid extract of a soil for 
spectrochemical exarninatioli was worked out. Spectra- 
chemical investigations are now being extended to 
cover an examination of the more important soil types 
of sonth-cast Australia for their nlinor metallic com- 
ponents, especially those known to be essential for 
normal plant and animal growth. 

The influence of nlolgbdenum on the growth of 
subterranean cloTer and lucerne on a soil deficient in 
this element has been studied in co-operation with 
the Department of Agronomy of the Waite Institute. 
By spectroclicmical analysis it has been possible to 
detclrniine the increased amounts of molybdenum in 
plants resulting from the application of 0.25 oz. 
molybdenum per acre in the fertilizer. Applications of 
linie to the soil iiicrca.cd the availability of molybdenum 
whereas superphospliate lowered the availability. 

A series of 50 soils from areas associated with out- 
breaks of toxaemic jaundice were exaininetl, on behalf 
of the Division of Animal IIeslth and Nutrition, for 
copper in connexion with field surveys. I n  addition 
a number of soil, plant, and fertilizer samples have 
been examined, particularly for trace elements, at the 
request of other departments. 

Sl~cctrochemical delcrminations carried ourt to assist 
the war effort have included a survey of 35 samples of 
galena and fire samples of pyrites in an attempt to 
correlate their known electrical properties with the 
traces of the minor metallic constituents present. The 
composition of certain tool steels has also been 
dctcrn~i~~ecl. 

5. BACTERIOLOGY. 
Symbiotic nitrogen fixation continues t o  be the 

major .ubject under invcstigntion because it affects 
pasture practice in Sonth Australia. Existing pure 
cultures of strains of lihizobizrm have been maintained 
and their '' effcctireness " tested at rcgl~lar intervals. 

A11 experiment to study the possible benefit derived 
by different species of grasses growing in association 
with legumes when the latter are periodically clipped 
has been concluded. Although clipping of tlie legume 
resulted in loss of nodules, no subitantial benefit to 
asqociated grasses resulted from this treatment, and all 
grasses were extremely nitrogen-deficient. 

Work has continued on an  investigation into the 
role of the trace clenl~nt, molybdenum, in the nutrition 
of grasses and legumes. Results have shown that molyb- 
denum increases tho nitrogen-fixing capacity of 
L'hizobium; under the conditions of the experiment, 
no effect was obtained with grasses. 

The supply of bacterial cultures to farmers has been 
carried on, with tllc same tlcn~and as in tlie previous 
year. I n  some pastoral areas where inoculation has 
been practised over the past few year?, popi~lations of 
Rhizobia shoi~ld be well established in the soil and 
continue to give the pastures every chance of success. 

Since last July, bacteriological examination of food- 
stuffs canned in South A\i~stralian factories has been 
carried out on behalf of Commonwealth Food Control. 
More than 400 cans have been examined, the products 
being chiefly vegetables and fruit juices. Where con- 
tamination with viable bacteria has been found, the 
organiqms causing spoilage have been isolated and 
idcntificd. 

TI. IRRIGATION S E T T L E M E N T  
INVESTIGSTIOXS.  

A COJIJIOSTVEA1,TEI RESEARCH STATION (MURRAY 
IRRIGATION AREAS),  XIERBEIN, VICTORTB. 

1. GENERAL. 
The staff reductions due to the war still dominantly 

affect the programme of work at  the Comn~onwcalth 
Research Station, Merbein. Pre-war investigations 
related to the mrthod and frequency of irrigation, soil 



praervation and reclamation, horticulture, and h i t  
prooessing had reached the stage where the results 
of the inrestigations had been incorporated in rural 
practice. While it i s  recognized that further research 
would result in useful refinements in practice, there 
were no outstanding prublems during the year apart 
from those associated with new products required for 
the war effort, and modifications in niral practice 
necessitated by shortages in man-power and supplies. 

Fruit-drying investigations have now been extended 
to cover practically all dried fruits requircd bj- the 
Departnieiit of Supply; they include the end-point of 
processing, tlie percentages of preservatives required 
to give keeping qualities, and the general specifications 
necessary for high quality products. I n  connexion with 
plants for which the Commonwealth undertakes the 
financial responsibility of production, the Station has 
assisted in the development of land brought under 
irrigation since the advent of the war, for the growth 
of ~cgf,tal,les at  military establishments, grass covers 
for aerodromes, and drug plants. 

The curtailment of certain requisites for dried fruit 
production and the provision of substitutes for sub- 
stances not now obtainable, necessitate alteration in 
production and processing methods, and the staff of the 
Station assists in an investigational and consultative 
capacity in these re-adjustments. 

Long-dated experiments in conncxion with the appli- 
cation of fertilimrs to vines have been continned to the 
extent that the treatments have bren applied, though 
it has not been poqiible to measllrc yield,-: in two of 
the three plots. I t  is considered that the cumulative 
effects, if any, of the fertilizers can be measured in 
s~~bsequent years, and that the present omission is not 
a matter of great concern, owing to the regularity of 
the results previously obtained. 

1nvc;tigations on the effects of different manurial 
treatments on the pII of the soil, the total cation 
exchange capacity, and the exchangeable cations, were 
co~ninenced on soil samples from the Woorinen 
manurial plot. Manurial treatment appears to have an 
effect on both the p H  and total cation exchange capa- 
r i tv  of the surface soil. 

(Crop estinlatcs, based on the proportion of fruit 
buds at  the September sprouting, were made at  the 
request of the induitry, and inaturation studies were 
also carried out as a guide to the date of harvest, 
engagemei~t of labour, and contingent routine opera- 
tions inchiding irrigation. - 

The oil spray trial on frost protection by delaying 
bud burst was continued, and yields were recorded. 
Bud burst can be delayed by about a fortnight, but 
the cnmulative effect on yield aftcr several ycla I-,' trcat- 
ment is serious. A11 treatments significantly reduced 
the yield, and in the case of the heaviest treatment it 
was redured by ahout 50 per cent. 

After a period of consolidation, during which the 
economic stability of the scttlers and the preservation 
of the soilq were major considerations, the neccqaity 
for additional products has resulted in irrigation 
expansion during the war years. The Station has 
assisted in the selection of sites suitable in soil type< 
ant1 general envirollmcnt to the required products; ant1 
in the irrigation design necessary to give the r rqu i rd  
eerrice. Such assistance has applied to military and 
Royal Australian Air Force establiql~ments, to land 
temporarily acqnir~d by the Common~vealth for special 
crops, and to private individuals producing cropsund.rbr 
special contracts for Common~vealth Departments. *In 
interesting feature of thr. Middle and Lower Murray 

areas is the increased popularity of spray irrigation, 
which represents the rnasii~illm econotiir and efficiency 
in the usage of irrigation water. 

A check was kept on the quality of the water used 
for irrigation purposes in various parts of the district 
by the regular analysis of samples taken at  selected 
sites. 

4. DRUG PLANTS. 
The Mildura district and adjacent irrigation areas 

hare been uitilized for a considerable proportion of 
the programme in drug-plant experimentation and 
production under the direction of the Division of 
Plant Industry. One variety of the opium poppy is 
grown in commercial quantities, and other varieties 
are being tried. Considerable areas of pyrethrum have 
been established and have matured to the stage of 
commercial production. An interesting phase of 
pyrethrum and poppy production has been the modifi- 
cation of Australian harvesting machinery to harvest 
these crops. The harvester hcader for wheat has 
been successfully adapted for the poppy crop, and 
further alterations to this machine are being made - 
~ r i t h  a view to harvesting pyrethrum flower. 

5. VEGETABLE PRODUCTION. 
The expansion of vegetable production in Australia, 

and the by growers without previous 
experience, created a demand for more definite infor- 
rnation regarding vegetable culture, and also necessi- 
ratrd investigations into tlie kind of vegctablcs and 
the strains suitable under Murray River irrigation 
conditions. Root crops, comprising carrots, parsnips, 
beet, and onions, were sown at monthly intervals, and 
the growth rate measured by taking the diameter of 
the root at  the crolm. Preliminary rneasurcments 
showed a high correlation betvieen the diameter of 
the i~oot and its weight. The results showed the 
periods of the year over which marketable size could 
be obtained without unduly prolonging the growing 
period; the possibilities of off-season production; and 
also the periods during which seed production was 
succ~ssful, from plants left in s i fu  and from resetting 
of roots. 

variety trial of tomatoes, including strains recently 
introduced from the United States of America, mas 
carried out embracing twelve different varieties. I n  
this, the first year of the trial, certain varieties intro- 
duced from the United States of America showed to 
marked advantage compared with the best of the Aus- 
tralian tomatoes, and similar indications were noted 
in the introduced varieties of field bran,q. 

I n  producing lettuce seed, i t  does not appear neem- 
qary to grow the plants for seed a t  a period of the 
year when the edible portion of the plant grows best. 
One variety (Imperial 615) produced qnite a good seed 
aftcr a short growing period during which the body 
of the lettuce developed very little. I t  is necessary to 
 elect parent plants true to type in the previous 
generation, as selection from the off-season plants 
producing seed is not possible. 

6 .  FRUIT PROCESSING. 
The shortage of edible oil supplies has become more 

acute during the course of the war. Last season ade- 
qiiate supplies of cotton-seed oil mere not available for 
the manufacture of the usual cotton-seed oil emulsion 
nsed in  dipping sultanas and other vine fruits. For- 
tunately trials carried out in recent years had shown 
that a " self-emulsifying " mixture consisting of paraf- 
fin oil, cotton-seed oil, and a suitable sulphonated oil 
conld Ib8c used as a sati~factorg substitute. 

Further dipping trials with sultanas were carried out 
last Peason, particular attention being paid to the use 
of e~nnlsions of sulphonated oil and paraffin oil, and 
sulphonated oil and cotton-seed oil. Some of the latter 



have given very good results. Investigations on the 
wetting and spreading properties of various oil emul- 
sions used in dipping sultanas have also been carried 
out. 

Burning properties of American sulphur with and 
without added sodium nitrates have also been investi. 
gated, since such sulphur has proved somewhat inferior 
to pre-war Sicilian in sulphuring tree fruits. The 
addition of 3 per cent. sodium nitrate markedly 
improved the burning properties of American 99.5 per 
cent. S, speeding it u p  five-folcl, with higher concen- 
trations of sulphur dioxide in the chamber during the 
burning period, and with no ill-effect on the colour of 
the fruit. Further work has been carried out on the 
sulphuring of peeled clingstone peaches and peeled 
pears prior to dehydration, by immersion in sulphite 
solutions of varying $1. The retention of sulphur 
dioxide has been found to be dependent on the pl3 value 
of the dipping solution, as also are the p H  and flavour 
of the dried product. 

hloisture tabll,;les for use with the electrical moisture. 
rueter have been prepared for prunes and apples. 
Tables showing the calculated loss on dehydration were 
prepared at  the request of the industry for partially 
dried sultanas and lexias, and have come into general 
use in  the Mildura district. Tl~cse table! are u.kcd in 
conjunction with the electrical moi,qture meter and 
show estimated deductions (moisture p h ~ s  losses due to 
caran~elization, kc.) which should be made from pack- 
ing house door weights, in order to give the net weight 
after dehydration when the fruit is fit for packing. 

A limited amount of work was carried out for the 
Department of Commerce on the resnlphuring of Tas- 
manian dried apples. The manufacture of dipping oil 
for the 1944 dried vine fruits season was supervised for 
the Aliltlura Packers .\qsociation. Ciencral technical 
assistance was given in the production of canned citrus 
juices and dried potatoes. A limited number of 
maturity and quality tests were carried out on navel 
oranges. 

7. ENTOMOLOQICAL PBSTS. 
Control measures for dried fruit pests are still in 

operation without alteration. One field pest, the light 
brown apple moth (Tortrix postvittana) occurred dur- 
ing the 1943-44 seasons in numbers not hitherto 
experienced. Observations made throughout the growth 
period for vines disclosed the larvae on vine shoots 
only a few days old. The development of the larvae 
indicated that early feeding and dcvrlopment must have 
been on some other plant. Subsequently an officer of 
the Division of Economic Entomology located the 
larvae on tick beans. Obserrationa at the time of 
setting of the grapes showed a large and well distributed 
population at  this stage. During the periods of late 
maturation and ripening of the graprs, surveys sllolved 
a widespread and damaging distribution of larvae 011 

grapes throughout the Mildura district. These larvae 
almost invariably were those of the light broFn apple 
moth, though isolated specimens of other pests were 
noted. 

8. FINANCIAI, ASSISTANCE. 

Thc Merbein Station has been relatively highly sub- 
sidized by organizations which benefit directly from 
the results of the investigations. Staff rrductions have 
necessitated redi~ced grants by mutual consent of the 
Council and the contributing bodies. Thc Australian 
Dried Fruits Control Board, onc of the principal con- 
tributors, has agreed that dried fruitas production has 
reachcd a high standard of efficiency and that diversion 
of officers to work more directly connected with the 
mar effort is justified, with a reduction in the grant to 
approximately £600, one-third of the amount originally 
allocated. The subsidy from the Mildllra Packers 
Association has been maintained at £1,000, principally 

for 'the work described under (6) above. Minor sub- 
sidies, for special investigations in the Wakool and 
Curlwaa districts, New South Wales, have been 
reduced. 

B. IRRIGATION RESEARCH STATION (MURRUMBIDGER 
IRIIIGATIOS AKK-IS). GIXTFBITII, S E W  SOI'TH F\'Tr;\LE;S. 

The work of the Station has been expanded con- 
siderably during the past year to cope with the press- 
ing problems presented in maintaining production of 
fruit and increasing the production of vegetables. 

The New South Wales Water Conservation and 
Irrigation Commission, which provided the land and 
co-operated in tht. establishment of the Station, again 
provided £2,000 towards the cost of the investigations 
during t h ~  year. 'l'hc various settlers' organizations 
and co-operatives, through the .\dvisory Committee, 
have again been very active in their interest in the work 
of the Station and have maintained their contribution 
of S1,100 for the express purpose of bringing the 
results of the investigations more quickly to the irriga- 
tion comnlunity. 

As previously reported, plots to study the effect of 
various rover-crop treatments have now been established 
for a few years. These plots are located at  the 
Research Station, and on peach and citrus planting8 on 
settlers' farms covering a wide range of soil, slope and 
managerial conditions. The treatments include cover- 
crops such as lucerne and subterranean clover, and a 
winter crop of tick beans followed by summer clean 
cultivation. 

Experiments on these plots deal with irrigation 
rneihods and technique, infiltration characteristics, salt 
content, soil illoisture and watertable fluctuations. Tree 
response is measured by health, yield, the amount and 
distribution of roots. 

These plots have already yielded useful information 
concerning the effect of the various cover-crop treat- 
ments on the nitrogen relationship of the soil, and on 
the and structure of the soil. Much useful 
information concerning the best irrigation methods to 
adopt for various soil conditions and crops has been 
obtained. 

3. OTHER FIELD EXPERIMENTS. 
Other permanent field experiments with orange trees 

include treatments to investigate the followiiig factors: 
methods of irrigation and water requirements of the 
trees, including such questions as the best frequency 
of irrigation; fertilizer requirements, including both 
major and minor elementJs ; cultural treatment ; and 
various minor studies. Fuller details have been given 
in previous rcnorts. 

Experiments are in progress to determine the best 
methods of watering declining citrus groves. These 
deal with restricted area watering, including alternate 
bay or furron- irrigation, and with tht effect of various 
degrees of wilting on tree health and yield. d large 
number of infiltration tests hare been carried out on 
several soil types, and these have heen used in drawing 
up recommendations on irrigation practices. Investi- 
gations are continuing on hydraulic principles in- 
volrrd in furrow and other qnrface methods of 
irrigation. 

Particular attention has been given to the irrigation 
of vegcxtablrs. Vegetab1c.s demand that the surface of 
thr soil bc thoroughly wetted, but excaessive applications 
of IT-ater must not he made; otherwise high ~vatertablm 
are formed, the soil becomes ~vaterlogged and salting 
of the soil occurs. Best irrigation is obtained by using 



very flat grades, so that the problem is one of design- 
ing the irrigation layout to permit this and at  the same 
time perrnit easy and economical working of 
implements. 

A special problem is the irrigation of very permeable 
soils which are very liable to salting. Satisfactory 
progress in the elucidation of the problem is being 
IU tide. 

Righ watertables, due to years of irrigation aug- 
mented by recurrent wet winters, have made under- 
drainage an important problem on the Murrurribidgee 
Irrigation Areas. The decline in tree health, especially 
citrus, over the last few years is closely related with 
high watertables and excessive soil nioisture conditions. 
The problem of under-drainage is being approached in 
four ways: (i) the laying of experimental drainage 
plot* undcr controlled conditions; ( i i )  investigations 
on farms where settlers have already installed drainage 
systems ; (iii) a survey of farms where drains have been 
installed for varying yr iods  under different soil rondi- 
tions (the report on thls survey will supply information 
to settler8 desirious of laying drainage systems imme- 
diately) ; and (iv) tests with short lengths of drains to 
test the drainage capacities of soil types under investi- 
gation (see Land-use Studies). Records are kept of 
irrigation applications, drainage effluent, watertahle 
fluctuations, salt, tree health, vields, size of fruit, and 
cultural operatiom. Methods of reclaiming salted land 
are being investigated. 

Problems of vegetable culture irlclude crop rotations, 
fertilizer requirements, irrigation requirements, tillage 
methods, seed germination, weed control, and nutrient 
c'onbtituents of vegetables. Extensive factorial field 
experiments are being carried out to test the effect of 
various fertilizing elements, soil moisture as controlled 
by irrigation, tillage methods, time of planting, and 
other cultural factors and these interactions on the 
growth, yield, and food value of the more important 
~egrtable  crops. Investigations to date point to the 
importance of a good fallow- period to bring the soil 
to a high nitrogen status. The placement and time of 
application of fertilizers is found t o  be vely impor- 
tant. I f  fertilizers are used correctly maximum yields 
are obtained by comparatively light dressing. 

With root crops i t  is difficult to be sure of a satis- 
factory germination of the seed, and poor germination 
is often the cause of serious loss. The appropriate SOW- 

ing and irrigation technique to obtain the best germina- 
tion has been investigated. The drilling in of super- 
phosphate near the seed improves the germination. 
Other methods of improving the germination, such as 
pre-germination, hare been investigated with promising 
results. 

The carotene, asoorbic acid, sugar, calcium, and 
phosphate contents and other characteristics of the 
vegetables important from a nutritional standpoint are 
determined a6 well as the yields of the various plots. 
The use of selective sprays for meed control is being 
investigated. 

Following the orchard survey (see previous reports) 
and the soil survey (carried out by the Division of 
Soils), the Station is co-operating with the New South 
Wales Rural Bank, the New South Wales Water Con- 
servation and Irrigation Commission, and the New 
South Wales Department of .\griculture, in  land-use 
studim. Land-use maps are being prepared. These 
show the classificatioa of the land according to  its 
suitability for various crops, and are based on the 
soil and slope of the land. The studies are useful for 
future development, including pwt-war reconstruction. 

8. SOIL REOONDITIONINQ INVESTIQATIONB. 
The average life of orchards is about twenty years, 

and a8 most of the plantings on the Nurrnmbidgce 
irrigation areas are now 20 to 30 years old the areas 
have passed through the first cycle of development, 
and what to do with old orchard lands is now a major 
probleui. 111 many cases the soil has undergone struc- 
tural changes for the worse. Investigations have been 
begun to determine the Lest use to which old orchard 
lands can be put and whether soil reconditioning is 
necessary and, if so, the best methods of carrying this 
out. 

I n  order to bring the results of investigations of soil- 
water relationships and irrigation methods to the irri- 
gation farmers, a programme of educational work has 
been inaugurated. For this purpose a staff of irriga- 
tion specialists is being trained. The extension work 
embraces field days, extension schools, wireless talks, 
press articles, and pamphlets as well as direct contact 
with settlers to advise on their soil and irrigation 
problems. Close co-operation k maintainetl with the 
New South Wales Department of Agriculture. The 
programme is for three years in  the first place, after 
which the organization will be reviewed. The scheme 
is working satisfactorily and very harmonious relations 
hare been established with the irrigation community 
and the settlers' organizations, and already good 
progress in the educational work has been made. 

VI I .  -FOREST PRODUCTS INVESTIGATIONS. 
1. GEKERAL. 

The activities of the Division have continued to be 
directed almost entirely towards inmediate problems 
associated with the war effort. An increased difficulty 
has been the changing of operational areas and varia- 
tion in the supply position. Close and continued 
scrutiny of priorities of work and adjustment of staff 
as a result have been necessary. 

Much of the work carried out cannot be recorded here, 
but an effort has been made to include in this report 
all activities which can be disclosed without affecting 
security. I t  must be remembered, however, that in 
many cases, although the civilian application of the 
work is stressed the reason for carrying it out was a 
defence one and has been withheld. 

2. WOOD STRUCTURE. 
( i )  Timbe~s  of the South-west Pacific Area.-During 

the year the Division has built up  considerable infor- 
mation on the timbers of New Guinea and the sur- 
ronniiing is1:inds. An original handicap was the 
paucity of authentic specimens from New Guinea, 
although spccinleriu from Malaya, Dutch East Indies, 
and the Philippines covering come Kew Guinea species 
were available for examination. This lack of New 
Gllinca specinlens was to a very large extent made good 
by tht. courtesy of Mr. C. E. Lane-Poole, Inspector- 
General of Forests, who made a\railable specimens col- 
lected by him on his trip to New Guinea and Papua in 
1924. Other authentic sperilnens have also been 
obtained. TQith this material to work on, knowledge 
bas been gairird of more than 100 different timber 
slwcies. Methods for the identification of these timbers 
have bcen developed. and the identification keys pre- 
pared have been most essential because of the nnmber 
of New Guinea timbers received for identification. 
These keys have been baxd  on the card-sorting prin- 
ciple and in one of them the 100 timber species have 
been included in the standard set of timber identifica- 
tion cards maintained in the Division. I n  the other 
rard-sorting keys, however, macroscopic features only 
have been used, and a very effective key employing hand 
lens examination of the wood has now been completed. 



Numerous sets of these card-sorting keys have been 
prepared and approximately 90 already distributed. 
With each set are included directions for use, colour 
chart for matching timber colours, and a sorting 
needle, while on the back of each card is attachecl a 
low-power pllotograph of the cros8 section of the timber 
represented. I n  addition a mimeographed report on 
the properties, uses, distributioll, and identification of 
22 of the more important New Guinea timbers has been 
prepared and 250 copies distributed. 

(i i)  Timbers of the hrorlhern Territory.-Specimens 
(160) of Northern Territory timbers supplied to the 
Division through the Allied Works Council for identi- 
fication and report on properties, have been exal~iined. 
All except eleven of these have beell identified with the 
assistance of the National I-Ierbarium, Melbourne. 

(iii) Identifications.-Timber identifications nurn- 
bering 537, not including the Northern Territory 
timbers referred to above, have been carried out during 
the year, the majority of these being timbers from the 
New Guinea area. 111 addition over 1,600 identifirit- 
tions have been made for the Section of Timber 
Mechanics. Other identifications included specimens 
of wood flour, paper, fibrcb, and glue-lines in plywood. 

(iv) Colnpression Wood.-(a) Experiments were 
carried out to determine the value in the detection of 
compression wood of the examination of rotary cut 
hoop pine venrer over a strong souroe of light. I n  spite 
of numerous tests no satisfactory results could be 

studied. Variations in beating tmhnique were awum- 
panied by changes in fibre appearance, and certain 
collclusions regarding beating in this type of beater 
could be drawn. 

(b )  To investigate fibre structure further, matched 
samples of unbleached eucalypt kraft fibres were sub- 
jected to various pretreatment5 (acid and alkaline) 
using reagents known to hare some cllelnical action on 
the fibre constituents. After each pretreatment the 
fibres were washcd and beaten in the usual way in the 

. laboratory Lampen mill. Again some very interesting 
results regarding the response of fibres to beating were 
obtained, and of particular interest was the develop- 
ment of broken fibre, on beating the pulp which had 
beell pretreated with boiling 3 per cent. sulphuric acid. 

(c) Following the results obtained after sulphuric 
acid pretreatment, considerablr attention mas paid to 
the examination of fibres iso1atc.d from normal wood 
and brittle heart of E. regnaw, both before and after 
acid treatment. It was hoped to obtain some infor- 
rnation bearing on tlie forn~ation of broken fibres, when 
fibres from brittle heart areas isolated by the holocellu- 
lose process were so treated. These experiments have 
yielded results of considerable interest. 

(viii) Photography.-The large volume 'of photo- 
graphic work handled by the Division has been main- 
tained during the year, the individual prints numbering 
n r.11 over 130,000. 

obtained. 
(b) Further work on specimens from a number of 3. WOOD CHEMISTRY. 

trees of hoop pine in  which compression wood was ( i )  General.-During the past year, the Wood 
observed again indicated the high correlation existing Chemistry Section has continued to devote much of it3 
between the presence of compression wood and abnor- attention the study of fundamental problems on 
rnally high longitudinal shrinkage. bchalf of the Australian pulp and paper industry. 

(v) ~ ~ ~ ~ ~ t i ~ ~ t ~ ~ ~ ~  of s~~~~~~~~~ in ~ ~ i ~ ~ t i ~ ~  lo 1'1wscale of the w o ~ k  has been somewhat l in l i td  

~ ~ ~ ~ ~ ~ ~ i ~ ~ - ( ~ )  ~ ~ l l ~ ~ i ~ ~  tile cranlination of shear because of the dificulty in securing personnel of the 

failures in made from 1116-i~. veneer, an desired calibre to replace officers who have been 

exanlillation was of shear failures in the seconded by the Division to other Divisions and Depart- 

2 in. cube shear specimens (solid m o d )  from ments. The Section has also been actively ooncerned 
the same Species. In the tests so fa r  completed the with tropic paekagil~g problems on behalf of the 
failures appeared to be asqooiatad definite f i~ht i l lg  Services. very ~ ~ c ~ c s i f ~ l  Paper industry 
anatomical features of the timber concerned. C'onference, whirh was attended by technical represen- 

(b) The routine examinations of test material from tatives from the three operati~lg companies, was held at 

the two species of eilver ash, namely Flindersza the Dirision of Forest Products during the year. 

pbescens and P. bourjotiana, have now been almost (i i)  Wood and Pulp Analysis.-A number of 
com~pleted. I n  neither spccies was tension wood an methods for wood and )pulp analysis which were 
important feature, and there was no correlation between dewloped by the Section and recently revised, have now 
properties and the frequency of the parenchyma bands been adopted as standard niethocls for use by the Aus- 
(intlicntire of gron th rings). tralian pulp and paper industry. Other methods, which 

The distribution of ((brittle heart " varied some- were critically examined at the most recent Paper 
what in the two species. I n  the samples of F. hour- Industry Conference, are being furthrr investigated 
jotiana exan~ined, i t  was of cornparatirely rare occur- preparatory to their adoption as standards. 
rence, but in  the samples of F. pubescew it was more ( a )  ~h~ lignin determillation is subject to a eolu- 
common although not an unduly serious feature. I n  bility factor in that a fraction of the lignin and 
both species localized ~ninute compressioll failures were, that wllich has tile greater methoxyl con- 
detected. tent, is soluble in  hot 3 per cent. sulphuric acid. It 

(vi) Structure of Itr~p~.oved Wood.--Tl~e micro- appears that it may be necessary to develop a regression 
scopic examination of various specinlens of improved equation to correct for this solubility factor. liecent 
wood has been continued. I n  one series, the effect on inr~stigations have also revealed that the times involved 
the structure of the improved wood, caused by degree in the l i e i n  determination may be substantially 
of advancement of the water-soluble pl~enol resin used, reduced. 
was investig'tted. I t  was obscrved that, as the stage ( b )  ,, llew alld simpler method depends on 
of resin advancement was increased, there was a the paction between calcium acetate and carboxyl 
corresponding change in the microscopic structure of groups and on the release of acetic acid is bring 
tile improved  rood. c,splored for the determination of carboxyl groups. 

(vii) Fibre Structure.-Considerable attention ha. These are assuming increasing importance, not only in 
been paid $0 fibre investigations during the year, the the preparation of bleached and high-alpha pulps but 
work being carried out in co-operati011 with the Wood also in connrsion with their inflnence on pulp pro- 
C'hcinistry Section. perties and especially freeness. They appear to be 

( a )  Euealppt kraft pulp fibres were examined after connected with the influence of dissolved salts on the 
various stages in the Clarlr-Kollergang laboratory freeness of pulps and on the lpl~ysical properties of the 
beater, and the effect of beating on the fibres was resuItiag ~heets.  
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(iii) Lipin.--The procedure for extracting lignin Aa the salt effect is bound to affect laboratory pulp 
from wood by means of dry methanol, a t  elevated evaluations, especially where results obtained in 
temperatures and pressures, has been exhaustively different laboratories having different water supplies 
explored. The yields have been found to increase with are to be compared, it has become of paramount 
time up to four days, after which they become steady. i~izportance in formulating $pulp evaluation procedure. 
Of the total material so extracted from the wood, only I t  may become necessary to supply all laboratories with 
about SO per cent. may be accounted for as Ulasou do,cd or de-ionized water. With this end in view, the 
lignin. There is evidence that some furfural-yielding Section has been giving consideration to the influence of 
material is also extracted. For the recosTery of lignin salts at the various stages of pulp evaluation. Since 
from the methanol extract, a satisfactory procedure the g~.eatest amount of water is consumed i11 the actual 
which produces the lignin as a light-coloured fine sheet-making process, the investigation has been 
powder has been de~elo~pcd. I t  has been established initiated at  this point. Owing to the limited facilities 
that the "native lignin" is methylated before i t  is for providing de-ionized water for this 11urpos.t: 
dissolved in methanol, and that only that lignin with a (distilled water in this case) progress in the work has 
methoxyl content in excess of a certain value is soluble been rather slow but, nevertheless, eome very useful 
in this reagent. This introduction of methoxyl groups data are being accumulated. 
means that the isolated lignin is not identieal with 
" native ligiiin ". I n  view of this, some nliernative (e) Paper Testing.-Instrumentation studies related 

sol\reats are being considered. Sufricient methanol- to paper testing have been concerned with the 

lignin is being accumulated to perrnit a detailed study n;easurement of internal tearing resistance and with 

lr its constituent groups, molecular weight, and the deternlination of basis weight. Various methods 

chemical reactions. for increasing the number of readings with the same 
number of sheets have been investigated. I t  has been 

(iv) Ca7,bohydrate &'~acti~n.-Investif;atiol~ On the demonstrated tllat it is not possible to achieve this 
carbohydrate fraction of eucalypt wood have been inter- witllout disqualifyillg some of the indi- 
rupted on account of lack of staff. I n  view of the vidual tests. ~ 1 , ~  results have indicated that in the 
i~rlportance which these materials will assume in the standard methods which are employed overseas, various 
post-war period in connexion with the manufacture of replicate readings are complementary to olle another 
regenerated cellulose and cellulose derivatives, the study and by no means independent, Consequently, they 
of their chemistry is gradually being resumed. TO datc cannot be regar.dcld as true replicates. 
the work has been mostly ooncerned with the training precise basis weight are essential, and building up of new personnel. particularly as they are used to adjust all the values 

(v) Pulp Evaluation.-(a) Lampen Jrlil1.-With for all other physical properties. I t  has been show11 
the conclusion of a comprehensive study of all the that the two recommended methods are inacciirate. 
variables of the Lampen mill, the first stage of instru- One of these involves an assumption of the sheet 
mentation studies, as applied to ptllp evaluation, has area. A method, which employs a precision guillotine, 
i ~ r n  broilgllt to a succe>sful c o i ~ r l ~ ~ ~ i o ~ l  wit11 the forinu- ha5 been used to determine true ba';is weights and, with 
lation of a standard method, endorsed by the industry, the aid of this, i t  has been shown that the recom- 
for operating the Lampen mill. I t  is proposed, when rnended methods can be subject to an error of at  least 
time perruiiq, to publish the results of this work. The 20 pcr cent. 
Section has assisted the Laboratory Pulp Evaluatioli 

(vi) TIopic has given con- Committee of Australian Paper Manufacturers Limited 
in the preparation of n brochure setting out, in detail. siderable practical assistance to inter-service committees 

which are concerned with tropic packaging problems. 
the procedure to be for pulp in Tlris aiii;tnllee llaS involved physical testing of, and 
the laboratories of that company. drafting of specifications for, wrappings and moisture 

(b) Clark-Rollergang Beuter?.--Laboratory work 0x1 barriers. The Section has undertaken the respon- 
the second stage of p ~ l p  evaluatioli instru~nentation siLility for llleasurillg the water-vapour permeabilitp 
studies involving the Clark-Ziollergang beater, has been and water resistance of moisture barrier materials. A 
temporarily interrupted followinf; the discovery that special chamber, whic]l is maintained at  high relative 
the instrument in use was off-standard. humidity and temperature, has been designed and 

( c )  Stock Diuider;--The Section has, in the past, constructed within the Division for use in  this work. 
given oonsiderable attention to precise methods of Special apparatus in the form of expowre dishes, 
stock for laboratory sheet-making. This h i s  masks, and templates and a special device for creasing 
resv!ted in tile dcvelopnlrnt of two types of ustoclc specimens under slandard conditions, have also been 
divider 97. During the year, many data relevant to the designed ant] manufactured, and the equipment is ready 

of these sTTcre obtained and presented at for llse in water-vapour permeability tests 011 behalf of 
the annual Paper Indu3i:ay Conference. Thepo results the fighting Services and food authorities. Various 
were so convilzcing that several units of one type of water resistance tests on different types of containers 
stMk divider have been manlxfactured for installation hare been undcrtakcn on behalf of ccrtain sections of 
in the various laboratories of the industy. the Services. Nun~crous inquiries relatire to the war 

effort have been handled during the course of the year. (d )  Freeness.-An interesting lproperty of eucalypt 
kraft pulps is the amazing influence which small quan- 4. TIMBEB PHYSICS. tities of dissolved salts have on their properties. This 
applies particl~Ia;rly to frecrless but is, naturally, ( i )  Ph~s.Zcal Properties of Austra~iaa ~imbers,-- 
reflected in the properties. During the year, con- 'rhe work lof collecting detailed information on the 
siderable attr,lztion bas heen given to tile illfluence of rime important physical properties of ~ u s t r a l i a n  
difisolvcd on freelless, it has been established timbers has been in hand for Years. During 
that this inflgence is a function of the cation and that it the past Year the work has been extended to material 
increases with of this ion. ~l~~ one from New Guinea and the Xorthern Territory. I t  is 
is hydrogell-ion whicl.l giTrCs effects comparable rvitll t11~ proposed 60 determine just what blanks remain 
terralent cations. is interesting to note that the in information and to make arrangements flor 
influence of cations on freeness closely corresponds to filling them. 

the influence of cations on the electro-kinetic potential (ii) Physical Properties of Improved Wood.- 
of cellulose as found by Heyinann and Rabinov. ~Zmongst the properties of improved wood of particular 

L 



interest at  the present time are those of thermal expan- 
sion and d a n ~ ~ i n g  capacity. Determinations lof these 
proPcrtics have been made on numbers of different 
sun~ples. 

(iii) The Bff'ect of Bigh und Low Temperatures on 
the Strength of Wood, Plywood, and Glued Joints.- 
JITork on this project has been continued. The pre- 
liIYi~iary investigation was confined to material at  15 
p:r cent. moisture content (J. Cou71. Sci. Ind .  Res., 
Val. 16, page 263, 1944) but these tests are bei~lg 
repeated at 8, 12, and 20 per cent. moisture content, 
n~uch  of the work already being completed. Results 
erllphasize the desirability of applying temperature 
rorr~ctions as well as moisture content corrections in 
structural designs, particularly of solid ~lood. 

(iv) llattery Separulors from Az~sl~al ian Timbers. 
-81)~cification tests on separators are made from time 
to time as requested by various manufacturers and 
user>. Storage trials on batteries built up with treated 
and nloist separators arc in hand. Further work on 
the prctreatnlent of kauri separators is planned with 
the object of improving the mechanical properties of 
this species. To this end, a wear tester has been 
designed and constructed. Methods of drying treated 
separators are also being tested. 

(v) Cionzp~.essed m'ood.-Some progress has been 
made in an investigation concerned with the manu- 
facture and properties of compressed wood. I n  a 
preliminary survey various temperatures at  time of 
compression, moisture contents, species, and compres- 
sion across and along the growth rlngs have been tried. 
1! is hoped to expedite the work next year. 

(vi) fii4qh-frequency Blectrical Heating.-The Divl- 
~1011's high-frequency heating equipment has been 
rt built by the State Electricity Commission of Vic- 
toria and installed in a properly screened room in the 
bascnlt.nt of tho laboratory. The ecluipment has a 
rated power output of 400 watts at a frequency range 
from 14 to 28 megacycles; i t  is now being used for 
experimental work on synthetic resin gluing. 

(vii) In~proued Instru7nentat ion.-One of the func- 
tions of the Tinlber l'hysics Section is to afford 
assistailce to other Sections in  improving their instru- 
nlcntation tecl~nique. Examples of this are the 
vibrating reed speed indicators and water level indi- 
cator in the pulp and paper laboratory and the use of 
valve relays for various te'mpcrature controls, thus 
rcducing the wear and tear on mercury contact 
thermometers. 

5. TIMBER MECHANICS. 
(i) Box and Crate Design.--The problems in thls 

branch of the work have been entirely those arising 
fl*om the packaging of goods for defence and essential 
sc.rrices. Laboratory work a a s  dcvotcd mainly to the 
improvement of details of munitions boxes such as lid 
fittings and screws. Assistance was given to manu- 
facturers in the design of boxes and crates for 
n~achinery and equipment for forward areas. Tests 
n~ade  on a new type of processed cement-coated nails 
sho\ved that they have about 50 per cent. higher 
efficiency than smooth nails as at present manufac- 
tured, bnt it was found that smooth nails made at the 
present time have considerably lower holding power 
than those made about ten years ago, presumably due 
to improved  ire-drawing enabling smoother nails to 
be 1)roduced (we b. Coun. Sci. I n d ,  Ties., Vol. 1Q, 
p. 156, 1944). 

( i i)  Timber Structures.-Although the volume of 
work is decreasing, timber is still being used exten- 
sively as a structural material by the Services and the 
Allied Works Council. 

( a )  14 development of particular interest has been 
the use of nailed arches for such purposes as stores, 
workshops, and hangars. This type of construction is 

very light and comparatively cheap, and although it 
was generally considered that nailed joints would not 
be ver1 satisfactory with green hardwoods these struc- 
tures have given good service and this type of con- 
struction will undoubtedly persist after the war. 
TTnfortunately, there is little or no information on the 
strength, stiffnes, and beliariour of nailed joints in 
Austriilian timbers. Tentative data were published in 
Suppleir~cnt No. 1 to the flandbook of Btrwtural 
l'ilnbpr Ucaiy~l, but the experience of the Allied Works 
Council has been that the safe loads given in the 
Supplement are probably on the conservative side, and 
a series of tests on nailed joints is now being planned. 

(b)  I t  was found that the Council for Scientific 
and Industrial Ilesearrh colun~n formula, in which 
allo~vance is mad(> for tlle lower strength of colunins 
slthjected to dead loads as compared with those sub- 
jected to live loads only, is the best available. I t  has 
been s210\1711 that, assuming IIooke's law applies for 
dcatI lo:ldc as well as for lire loads and that there is a 
liniitirig value of creep, the formula is mathematically 
correct. Tt is realized that the basic assuniptions are 
probably over-simplified, but until experimental data 
are obtained from creep tests they are probably the best 
available. 

(c) Tests on the strength and stiffness of wall panels 
made up with corrugated iron and fibro-cement sheets 
have shown that fibro-cement-covered panels have little 
strength (mainly due to the bending of the nails or 
scre~vs by which the sheets are fastened to the frame- 
wlork) but that corrugated iron can take shear loads 
equivalent to those in a medium-sized building. 
Quantitative data cannot yet be given, as the results of 
the tests to date have been very erratic and i t  has been 
necessary to expand the investigation beyond that 
initially planned. 

(d)  -1 survey was made of the damage caused by a 
disastrous fire which swept the bayside suburb of 
Beaumaris in January, 1944, destroying or damaging 
66 houses. This showed that the resistance of a house 
to an external fire is more dependent on details of con- 
struction than on the material used in the walls. Most 
of the l~ouses \+ere destroyed or damaged bccause of the 
entrancc of h parks and burning debris u11tlt.r the roofs 
or floors, and if this can be prevented, for instance, by 
boxing the eaves, the danger is greatly reduced. 

(i i i)  Creep.4Com~prehellshe tests on the pheno- 
ntenon of " creep " in timber have been planned. 
Progress has been slow because of the difficulty in hav- 
ing the rather elaborate equipment made. However, 
tlle prototypes are now practically ready and it is 
hoped that the full programme of tests will be under 
way before long. 

(iv) Timber Conr~ectors.-(a) Early in 1938, a 
series of tests was started to determine the relative 
e#ciency of sixteen different types of anti-corrosion 
treatment for split-ring timber connectors. The con- 
nectors were inserted in green karri, which is a corro- 
sive timber, and subjected to conditions conducive to 
cclrrosion for a period of five years. The tests showed 
clearly that hot-dip galvanizing was the best treatment 
and was t h o t ~ ~ n g l i l ~  ctffr,cti\cl, t l ~ r  galvanized rings 
losing no weight over the five years, whereas untreated 
cor~trols lost up to 35 per cent. of their initial weight 
(see J. C'oiin. Sci. lnd.  Res., Vol. 17, p. 162, 1944). 

( h )  Preliminary tests on the effect of duration of 
lrjading on the strength of timber-connector jointe in 
green hardwood indicated that, under loads of a few 
days' duration, joints are liable to fail at  not more 
than 60 per cent. of the live load strength. Plans 
have been prepared, and the prototype equipment 
tested, for a large-scale investigation for the purpose of 
obtaining quantitative data on the relation between the 
strength and slip of joints and the duration of loading. 
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(c) Valuable data on the behaviour of the numerous up to 4 per cent. lower than that of the casein bonded 
timber structures built in -1ujtralia in the last three plyl\c,od, the urea formaldehyde glue giving inter- 
years have been obtained as a result of a surrey by an nlediate values. 
officer of the Allied Works Council extending over ( b )  ,in investigation on the strength and stiffness of 
t\vcxlvr. n~onths. The Ijivision co-operated in planning vtaneer at varying angles to the grain was completed, 
the survey. the experiuental results checking the theoretical values 

(v) I ~ / I P L ~ ~ ~ I I L ~ L L L ~  [I'ebt~.-(a) '1 large number of teuw (based on the complete theory of elasticity of ortho- 
were carried out on ,pecies ~vltll special mechanical tlsopic. rtlaterials) rflry closely. 
proputies. ulle fc21tnre interest disclosed by the (c) An investigation, which is still in progress, has 
tests Mas that tile strength/weigllt ratio of Tasmanian indicated that the type of grip has a pronounced 
mountaill 2111d &]pine. ash is ponsi~crably lower than influence on the results obtained in tensile strength 
that of the same specles growlng in Virtoria. tcasts on plywood. Badly fitting fixed grips give results 

( b )  A\n illvertigation of the Izod impact test has up to 33 per cent. lower than completely self-aliPi%' 
been lnadc as part of a general survey of impact testing grips. Even with apparently similar grips, different 
of wood. This has in\,olred tile testing of some 10,000 rnacl~ines of the same make give soqewhat different 
lzod sT,ecinlclls in a s:uldy of tile variation of the lzod strengths. :I surrey is now being made of the results 
value due  to such factols as \-ariation in size of speci- uhtainetl from twelve machines in four testing labora- 

and length of nlolllcnt arm, notching, and &ape of tcricl$ as a first step in the elimination of a serious 
notch. Variatioll \\it11 width of specimen has been source of error. 
sho,ln to be lil1por, jVllich aFre(xs With tile simple theory. ( ( 1 )  ~ ' C S ~ S  on the strength and elastic properties of 
Homyver, the variation ~ylt11 depth of specimen does lloop pine plyffood pallels subjected to shear loads have 
not appear to be predictable> fronl simple bending bc~en made during the year, particular attention being. 
theory, for the allalysis shoiVed it to be best paid to the determination of the true elastic limit (as 
by a cubic equation. distinct from the limit of proportionality). Electric 

TIlr variatiorl \T~it]l length of moment arm was resistance strain gauges have been widely used in this 
studied by varying the mouient arm from 1 to 24 inches in\ eqtigation. 'These gave considerable trouble at  first, 
at &in, iatrriala for specinlt.lls varying in depth from but a satisfactory technique for manufacture and use 
+ to { inch. V i t h  tlle thinnest specimens the Izod has llolv been developed- 
valse was constant over a range of nlolnent arms, (el  The determination of the modulus of rigidity of 
with a rapid rise in value as the length was reduced p!y~ood by I U ~ ~ I I S  of tubes loaded in torsion has given 
beyond a certain point. -22 the depth of specimen was satisfactory results. 
increased, the ~ a n g e  over which the Izod value ( r i i )  Frlloe ~ ~ a n u f a c t u r e . 4 h o r t a g e  of petrol and 
remained constant was rellnced until a depth was later of rubber resulted in  an increased demand for 
reached for which the results showed a definite mini- horse-tlrawn vehicles. Supplies of seasoned folloes for 
mum vali~c~. The weakening effect of notching was ncl\i (.on-truction and repair work a w e  soon exhausted. 
marked in the ca\e of brittle timbers such as hoop As felloes are made from eucalypt timbers in thick- 
pine and King William pine, but in the case of the nesses requiring several years to season, a serious posi- 
tough tinlh2rs \ucll an moiintaill sill, spruce, and tion tleveloprd. Investigations were started on the 
Queensland maple no significant effect due to notching bending of suitable timbers in 1-in. thicknesses and 
was observed. subsequent combining of these into laminated felloes 

start has been made to investigate the Denison wit21 quitable gluefl.i. The re-ults were very satisfactory, 
irnpact test, and so far results have indicated that the and felloes of this type are now in production. Tens 
\ariation of toughness value with width and depth of of thousands have been produced mainly from mountain 
spmdi~i~c>n is w r y  similar to the Izocl. ash, n ith lesb than 1 per cent. failures. 

(c)  An inv~stigation to determine the influence of 
duration of loading (as distinct from rate of loading) 6. TIMBER SEASONING. 
on the strength of timber gave very erratic results, and ( i )  Genura/.--Thr I>ivisioll con+inlled to give a wide 
it ~vill I)? repated on a larger scale when opportunity service to tile industry in the solution of seasoning 
offers. The rcltults indicattd, hoaever, that nhen the and allied prob]em,q. A number veneer and tirrlber 
fldl lo:ld is applied for ten scconds, the strength is drying in Tasmania, Victoria, New sollth Jyules, 
about the sarncl as that obtained in t h ~  standard testing an(] MTcstern ;hlrtralia iv(>re visited during the year. 
pro(wliire where the load is increased at  a constant rate Killls lVpre teyte(l, appropriate recommendations 
i~ntil  f a i l u r ~  occurs. for iruprovrnlent where nrctwsary, and specific drying 

(d) At the request of the Allied Works Council, problems discussed. Nunlerous minor inquiries Rere 
tests are bring made on samples of Northern Territory rcceired. Thew included rec-jnests for information on 
timbrlri. Satnple~ from 160 trees representing 30 kiln i(+21eduleq for  ~ a r i o u ~  iLlecics; the bul*llirlg of saw- 
species have heen tested, thus enabling the local timbers dust as an a ~ ~ x i l i a r ~  fuel; the 8ilitability of rnetllod 
to be ased to best advantage by the constructing of seasoning huqtralian timberJ for smoking pipes; 
ailthority in the Territory. At the request of the the snitability of L2nstralian timbers for ttlatilr rollers; 
Al~ny,  similar tests are being made on samples of kiln mair~teriaiice; moisture rrieters; the prevention of 
New Guinea timbers to provide data essential to the monld ou packed ease qhoolrs; the removal of taint 
best uti1iz:ltion of local timbers in operational areas. frortr wotrdrsn barrcls; t i~ubrr  for hoilrehold fitting<, and 

(vi) Veneers and Plync*ood.-(a) Tests to determine the like. 
the variation in strength properties of hoop pine ply- (i i)  Riln iYtlr(~t~z~l~~.-Worl~ aqsociated with the 
vood with moisture content have been completed. Jt divelopnlcnt of sI)ccial c!r,ving srhctlr~lrl- dwigned to 
has been found that the coi9lpressive strength increases avoid loss of mechauical strength in tinlbr1.s during 
eonsiderahly with decreasing moisture content but that kiln drying waq coiitinued as one of the major projects 
there is little change in tensile strenqth with changes of thr, Scxction during the yral.. Since the commence- 
in moisture content. The tvpe of glue used (phenol mfLnt of this investigation particular attention has been 
fcrmnldrhpde, urea formaldehyde, and casein) did not given to ten timber species, namely, alpine ash, hoop 
apprar to influence the resnlts to any appreciable [line, King William pine, mountain ash, northern 
extent. However, there was a marked variation in the qilrer ash, Queensland maple, silver quanrlong, white 
eqiiilibrium moisture content of the pl.ywood made up birch, and sassafras. Some 25 kiln schedules, covering 
with the different glues, the equilibrium moisture con- the  drying of the above species in thicknesses of 1 inch 
tent of the phenol formaldehyde glued material being and 2 inches, have been establi~hed. A limited amount of 
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work on the chemical seasoning of 6-in. spruce, and (vi) C'orrespondence C1ourse.-The correspondence 
-!-in. Queelisland 11-alnirt and white birch, was carricd course in timber seasoning and kiln operation, con- 
out. ducted for the training of kiln operators and others, 

(iii) Kiln Design. 
Numerous requests were was contintred. I n  adaitional sixteen students, includ- 

ing a nun ib~r  of service personncl, TT-ere enrolled during 
received from the timber trade and associated bodies 
throughout Australia during the year for plana cover- the year. 

ing the construction of timber seasoning kilns, veneer 
7. PRESERVATION. 

driers, special conditioning cabinets, and miscellaneous ( i )  General.--Early in the war the policy adopted 

tlriers. Designs including detail drawings, for slightly for the Preservation Section was that, owing the 
more thall 30 installations were issued during the year. neceqsarily long-term nature of most of its experimental 

The number of timber and veneer drying kilns and 
1vork, inspections of establislled projects nould be con- 
tinued but no new projects would be undertaken and 

drying roornj in Australia has now reachcd a figure 
a-ell in excess of 800 individual units. Slightly more staff woqld be devoted to more pressing war-time 

than 75 per cent. are devoted to the drying of solid 
prohlenis. The demands on the Section from the 
Services have, however, increased steadily, largely 

timber (inc!uding case timber) some I1  per cent. are owing to the war in the Pacific areas. Numerous 
used in  the drying of veneers and the redrying of inquiries hare been attended to, lectures have becn plywood; approximately 7 per cent. are used for 
redrying timber for core stock or for the conditioning 

delivered, by request, to selected servicc personnel, a 

of veneers; and the remainder are specialty kilns for visit has been made to the Northern Territory to 

such purposes as the curing of improved wood and the report on termite problems enconnterecl there, and 

<lr?ing: of ~vood~vool. Of the total given above, it is assistance has been given on problems dealing with 

safe to say that some 70 per cent. were constructed to 
tropic-proofing and the underwater protection of 
xvoodcn craft. 

designs prepared by the Division. 
(i i)  Service ' i"es t~.~Shortage of staff has limited 

(iv) Bozes and Cases.-A considerable proportion inspection of field tests to a few in which information 
of the time of oificers of the Scction was devoted to T T - ~ S  most required. 
trade contact work associated with the kiln drying of (a) Fluorized karri sleepers.-Tlle sixth inspection 
case tinibers for defence and civilian requirements. of the test, the installation of which commenced ill 
This work has iiicludcd the preparation and issue of Jve,3tern Australia in 1929, out tonards the 
numerous desigm covering the constnlction of drying end of June, 1944, confirmed previous inspections in 
kilns for casc stock, advising on details of construction indicating that the fluorizing treatment is not as effec- 
and costs, testing kiln units for performalice, and the tiTe a:,,inst decay as against termite attack. 
training of operators. (b) Il'reated sleepers, T'ictorin.-ln order to extend 

One of the ~ r i n c i p a l  factors affecting the rate of sleeper resources a study of the effects of preservative 
corrosion of nletal containers packed in wooden cases treatment on less durable timbcrs was corrlmenced in 
is the moisture content of the wood. At relatively 1941, and up to the inspection in  January, 1944, there 
low moisture contents no corrosion takes place, whereav was no difference between treated and untreated. 
at  high moiature contents appreciable. $orrosion can sleepers. 
occur. I t  would appear that the transltlon occurs in (c) Fence posts, Western dustrulia.-The posts 
the vicinity of the moisture content range of 17 to 21  were installed in 1930, and the seventh inspection was 
per ceat.--possibly ton-ards the higher part of the carried out in June, 1944. Tlie report of the illspec- 
range for softwood species, and towards the lower part tion is not yet available, but treated posts are standing 
of the rangc for liard~vood species containing a i ~ l ~ r e -  up well, although most of the controls have now been 
ciable quantities of acetic acid. illthougll this range destroyed. 
may appear to be fairly close, a milell more accurate (d)  Arsenic pole treatments, ,Mt. Jamberoo, New 
knowledge of the limiting moisture content is desirable. South Jvales.-Tests with oxide collars and 
This is especially important from aspects of plant crude oil ,Ius arsellic trcatmellt Tvere colnnlenced in 
capacity, and work on this project was C~mmellced 1930. As reported previously, the collar treatment was 
using several Australian hardwood and softwood species not effective in termite attack. The fourtll 
conlrnonly used as case timbers. ilispectio~l was made in 1944. The crude oil and arsenic 

(1,) ShiPbiUildilLg.-TO ensure good coastruction in treatment is st111 effective, but because of decay of 
tile building of rnooden &ips, a kno~~~ledge  of the the sapwood attention to the test poles is necessary. 
correct lnoisture coiltent required in the various parts This will be carried out when ni:~n-power becomes 
is essential. With the object of determining the cquili- available. 
briuln moisture content reached in ships' planking in (e) J a r ~ a h  sleepers.-Jarrah contains pockets of 
srrrice, experime~rtaI worlr n7as carrit3cl out with six rot which are regz~rded a< a cause for rejection in 
timber (comprising both sof t~~oods and hard- sleepers. Test pieces installed in three localities in 
wood,) in the form of %in. planks having one face in 1938-39 under conditions similar to those of sleepers, 
colltact with \later and thc other face in contact with vere in.qpected in June, 1944. Few of the rot types 
air. The moisture content conditions was measured had developed SO that reduction in the cause for rejec- 
after it pried of twelve months. I t  was found that a tion in sleepers will be possilble. I n  1932, the Western 
Terr ],irk r~loisture gradient existed across the tliickncss ,Iustralian Forest? Department installed jarrah slcepers 
of the timber, ranging from under 20 per cent. near the showing defects. The third inspection made by the 
dry face to over 100 per cent. near the wet face; and Division at  the end of June, 1944, indicated the 
that in this tliiclillrsq tlie avcragc ~noiature content of desirability of relasing the present specification in 
the planking varied from 27 to 45 per cent. depending some respects. 
011 species (see J. Coun. Sci. Ind. Res., Val. 17, p. 133, (iii) Borers.--Tho shortage of timber has 
1944). encouraged the use of sapwood susceptiblr to lyctus 

For the guidance of contractors constructing wooden attack. The result has been an increase in the requests 
&ips, an article covering the seasoning and shrinkage for information on behaviour and treatment of this 
of ship-buildlng timber,s was prepared and a survey borer in a wide range of materials, from cases and 
of a number of ship-building yards in New South casks to structural members. 
Wales lvas made to advise ship-building contractors Marine borer exposure tests of plpvood bonded with 
concerning proper timber seaconing tecl~nirlnc where urea formaldehyde glue and pllenol formaldehyde glue 
this was found necessary. respectively have been commenced in co-operation with 



) the Queemland Forest Service. Results so far indicate 
that tego and urea formaldehyde bonded plyrood will 
not nrithstalld attack by Nnusitora. The urea formal- 
dehyde bonded material, however, appears to be more 

I resistant than tlie tego bonded. 
(it-) 1'r.euervutive Treatme9~ts.-Laboratory tests 

sho~i-ed the practicability of impregnating with a hot 
and cold bath treatment plywood bonded with phenol 
fornialdehyde gluc, but plywood bonded with urea 
for~i~alclel~yile gluc gare patchy penetration. 

This year has seen the allnost complete installation 
of the firat ~onli~lercial 11rezsure-presel'~~tiol1 plant to 
be built in  Australia. This has a cylinder approxi- 
mately 30 ft. long by 7 ft. 6 in. diameter and accessory 
e?uil)~ncnt inclutling an. incising machine. The Divi- 
sion, which supplied initial information, has acted in 
an adrisory capacity throughout the erection, and mill 
exercise a general supcrviqion over the operation of 
the plant. I t  is hoped that this will serve to introduce 
pre,isure treatment as a practical procedure to be 
adopted on a much wider scale in the future. 

( i )  Ger~era1.-During the year, an officer of the 
Division completed a visit to the United States of 
An~crica and Canada to study the "plastic moulding" 
of plywood with particular reference to its application 
in the fabrication of aircraft and marine structures. 
Col~r~lete  details of the. various procedures were 
obtained, but it was recolnmencled that research work 
should not be commenced on this aspect of plywood 
manufacture at the present time. Other matters studied 
\\ere the latest developments in adhesives and tlie use 
of infra-red, resistance strip, and high frequency heat- 

I ing in gluing. 
(i i)  Peeliu~g.--The following species have been 

peeled, kc., during the year:-brush box (Tristanin 
canferta), hoop pine (~4.r[~ucaria cunningharnii), 
lea therwood (4;iicryphk bzZlardicr(i), mountain ash 
(137~c~trlyplus regnclns), radiata pI~le ( Y ~ ~ P L s  radiata), 
satiriay (Ryitcnrpia hillii), scented satinwood (Cemfo- 
petulztv~ upetcilum), Sydney blue gum ( E c ~ t  alypf u s  
snligna), yeilow gum (J3ucnlypiz~s Zeucoxylon). A 
considerable quantity of this veneer was peelcd dried, 
and made up into plywood for use by other sc~ctions of 
tile Diribion, and b~ the Dirision of i2eronautics. 

Previous work on k:~rri  has resulted in illc establish- 
ment of a plyrvood factory in Wcstern llustralia to 
i~tilize thih timber. i ln officer of the Division spent 
-ome time in Western Australia assisting in the initial 
stages of the establishment of the industry. Previous 
n-ork on mo~uitain as11 as a timber for match splints 
bas resulted in  the extensive use of this species for this 
purpose and has assisted in prnctically eliminating the 
lise of imported splints. 

(iii) Glues and Gluing.-(a) Preliminary tests have 
bcen completed on locally made 13,cetlc A cement and 
llnrdcners. i2s~iitai~c.c has been giren to mannfac- 
turers in changing over from casein to urea formalde- 
hyde glue. 

(h i )  T,aboratur-j and comnlercial tests have beer1 
carried out on the locaallv alanuf>ictured resin glue film 
similar to  the imported t ~ g o  film. It was shvmn that 
tliis material \+as equal to thc imported article for thr 
bonding of hoop pine. - 
. ( G )  Tests have been carried out and arc continuing 
on a tropic-proofing material developed for the protec- 
tion of raiein-glued ~)lprvood. This lnaterial has been 
recon~mended for trials under field conditions. 

(d) Efforts are being made to find a substitute for 
casein for use irk the plp\~ood and allicd industries. 
Casein is unprocurable at the present time oving to 
t l l ~  general shortage of milk products and the demand 
for c l ~ c e ~ e  and condensed milk, kc. Pcnnnt meal 

appears to be the best possibility for plywood manu- 
facture, while a starchy waste product from dehydration 
plants offers possibilities for the gluing of insulating 
boards which previously viere glued with casein. 

(e) Tests have been carried out on various types 
of adhesives, niainlv casein, urea formaldehyde, and 
phenol formaldehyde, to determine their properties 
and to check their suitability for gluing wood and 
the reasons for t l i f i cu l t i~~  being experienced in  their 
use. Considerable time has been devoted to advisory 
worlc to the trade and Goveranient bodies in  connexion 
with special uses for adhesiveu, sources of supply, &c. 

(f)  Work has been carried out in conjunction with 
the Llivision of Industrial Chemistry on the develop- 
nlerit of synthetic adllesives for the bending of veiiecr. 

(iv) P1yzuood.-Experiments are progressing on the 
manufacture of plywood for use in watercraft from 
veneer which has bcen irnpregnated with rariou? pre- 
servatives, e.g., creosote, copper aaphthenate, and 
trichlorphenol. I t  has been shown that i t  is possible 
to bond such veneer with both tego film and a range 
of urea formaldehyde glues. I'ractical difficulties 
associated with conirnercial manufacture militate 
against the use of this technique, however. 

9, IMI>RO~ED WOOD. 
(i)  Variable Density Planks.--For oertain purposes, 

improved wood is required with different mechanical 
properties at the two ends of a plank. Material of this 
type was successfully made by a new procedure. I n  
this method, the long veneers were impregnated with 
the rebin at  one end by soaking, and thc inter-leaving 
veneers, which are of varying length and which are 
necessary to give the high density at  one end of the 
planlc, were completely irnpr~gnated wit11 file resin 
soh~tion. I n  assembling the veneers before pressing, 
the llninlpregnated portions of the long veneers were 
interleaved with tego film. The bundles of veneers 
so made up were to a uniform thickness giving 
a high density improved wood at one end and a com- 
paratively lox density inlprovcd wood at the other. 

Experiments were also carried out in the maau- 
facture of variable density planks from scented satin- 
\\ ood veneer using tcgo-film throughout instcad of 
impregnating with the resin solution. 

(i i)  Cluing.-Considerable progress has been made 
in these investigations, which have been largely in  
co-operation 15 i th the Division of Industrial Chemistry. 
These have as the objective the devclopmcnt of hot 
and cold press resin adhesives suitai~le for the bonding 
of improved wood and other plastic surface+. 

A series of preliminary tests gave inforrnation 011 

the effect of various factors on the joint strength of 
a cool press (160" F.) cast phenolic type of resin 
adhesive. This type of adhesi~ye has been variously 
modified before commencing a large-ecale factorial 
~,x;)eriment to select the final type for the cool press 
gluing of improved wood. This experiment has been 
~!<~a: lcd  to cover the compara tive tezting of 126 cool 

press cast phenolic resin adhesives variously modified 
and supplied by the Division of Industrial Chemistry. 

Some preliminary tests have intlicated that when 
specimens of tego-bonded scented satinwood are glued 
together, it is preferable that no tego face is exposed, 
as in  such cases Ihc join1 qtibengtll is rcclnctd 1.ouChly 
hy 50 per cent. 

(iii) Type of Resin.-This co-operative pro.;ect with 
the Di~ is ion  of I~ldustrial Cheniistry has bcle11 COII- 
finued, and i n  one experiment the influence of dcgrce 
of advancement of the water-soluhle phenol formal- 
dehyde resin on the propcrtics of the improvcd wood 
was investigated. With the degree of advancement 
investigated, namely, (i)  very 1ightl.v condensed, (i i)  
lightly condensed, (iii) medium to lightly conc!ensed, 
and (iv) medium condcnsation, i t  mas shown that 



there was a significant drop in  shear strength parallel 
to the grain and parallel to the laminations and a 
significant though small increase in Izod. From a 
practical view-point i t  was decided that  the second 
,.rage was that  most generally useful. 

The influence of the phenol-formaldehyde ratio in  
:i lightly condensed water-soluble resin on the propert~es 
of the improved wood was also investigated. Eight 
%-r.sins representing eight different ratios were used ln 
the. impregnation of matched veneer.; from four 
different trees. Reisults of mechanical tests on the 
inlproved moods made from these resins suggested that 
tht. use of a low ratio (e.g. around 1.0) was desirable 
if high Izod as well as high shear properties were 
essential. 

( iv)  Electrical Properties.-Further tests on speci- 
mens of improved mood made with a water-soluble 
pheliol forrnaldeh~de resin were carried out for the 
1)ivision by tlie Electricity Cornn~ission of Victoria. 
Thrse tests showed that  for telel~holit. terminal boards 
and for other siriiilar duties operating a t  20-30 volb 
direct current, the improved wood made with the above 
resin and to a thickness of 4 in. could be recorr~mended. 
These a in. specimens had electrical properties which 
complied with the requirements of S.A.A. Sperifica- 
tion No. C108-1937P; however, i t  bvas coniiclered that 
close control and frequent testing dnring manufacture 
were essential to maintain the uniformity of the 
product. 

(v )  Textile Eyuipm~er~t.-Whilst only a small 
amount of wood is used for this purpose, the per- 
formance of textile machines depends on the reliability 
of wooden components such as picking sticks. Siiice 
1941, shortage of supply of hickory from America has 
grown progressively worse, and thc position in the 
ITnited States of America is now acute. ,Ittempts to 
11sc. Australian timbers have not been altogcsther satis- 
factory, so tha t  the Division arranged for the prepara- 
tion of sticks from special iinprort~d wood and their 
testing out i n  service. The results h a l e  becn entirely 
~atisfactory, the improved wood sticks giving a 1,fe of 
1,:00 hours as against the 6 to 30 hours prm-iouslg 
being obtained from substitute materials. The best 
results were given by s t i c k  made from a high density 
(86 I'b./cu. ft.) tego-bonded spotted gun1 il~lp~.oved 
wood. I n  othcr wooden componelits of looms, qilal ly 
satisfactory results have been obtained. 

10. UTILIZATION. 
( i )  General.-The work ill this sectiol~ has beer1 

grr~atly hainpered by lack of staff. The two senior 
officers of the section vere still under seeoiidlnent to 
Timber Control, while the reniaining officer sprJlit six 
months in New Guinea. The work has lwen carried 
on \\ith the assi5tarire of other sections of thc Divikion. 
\ t1vic.e and information on tile u t i l i ~ a  tion of tirn lwr 
for munitions and for the essential reqi~irclments of 
thc sf~rvice and civilian population fornl tlle major 
part of the work. 

( i i )  Liuison.-Liaison with Australian Governrrlent 
tltlpa rtmcnts, including Navy, Army, Air, Mi~nitions, 
S11111)lj- and Shipping, and Intel ior, w as maintained, 
as was also contact with the United States Fnrcos in 
.\uqt19alia. Information was su1)plied to the ,\ustralian 
('(tnllc~il for Aleronautics, Arrny 1)ehign and Expclri- 
n l ~ n t a l  liirectorate, Arrny Inventions Tlircctorate, 
Navy, Army, and Air Inspection 13rnncliea, Controller 
of Tiulbrr. Ordliancc Production I)ircrtorate, Food- 
stuffs Con~rnittee, Contract Board, Department of 
-1ircraft Production, Trade and Customs and others. 

The Division was repra.ented at  conferencrs to dis- 
CUSS tropic-proofing of materials and equipment to  be 
115ed in New Guinea, portable prefabricated huts, the 
~~taoision of aircraft timber standards, the preparation 
of a standard for imported plywood, production of 

hmnll watercraft, and the use of tirnber in  aircraft 
constrl~(~tian.  The secretarial work for the Timber 
Sc ctional Committee for the Standar{ls Alssociation of 
\n\tral ia and for the Timber Panel of the Australian 

Council for ,leronautics was continued.. 
( i i i)  1'imbc.r Uses.--ridvice ha, been given to 

in i~ui~.crs  seeking irifornlation on timbers for the manu- 
fat t ure of agricultural machinery, aircraft plgwuods, 
a ll~'r)ula~lce stretchers, ammunition boxes, axe handles, 
1)wttel.y separators and boxes, boat construction, 
I)ot)l~in~, boot lasts, bridging equipment, bridge and 
\zharf construction, building., butter boxes, cable 
(Irums and reels, camp tables, cargo barges, children's 
~)laygl.ourids, clog solek-, containers (including boxes, 
eastis, drum$, alitl barrels for footl, clothing, machinery, 
kc.), crassarms, derricks, dockyard construction, ex- 
l)!'lsivcs factory equipment, flooring, furniture, lami- 
~ ~ a t c t l  woodt>n construction, mauls and mallets, matches, 
n~ in ing  timber, motor boats, oars, picking sticks, 
1)iclrling vats, pike poles, plywood for various purposes, 
l)ontooris, portable prefabricated h i ~ t ~ ,  propellers, 
rail\\ ay carriages, r a i l~ ray  sleepers, rifle and machine- ' 

gun furniture, scaffold planks, ships' decking and 
masts, shuttles, slide rules, marine sl ipways, teasing 
rollers, telegraph poles, tent poles, tent pegs, textile 
rollers, torch cases, wheels for industrial trucks and 
perambulators, &c., wooden ships, wooden qtave tanks, 
u ooden tubs and buckets, a~oollen mill equipment. 

11. FLAX. 
( i )  Gen~m1.-The production of flax in Australia 

has colltinued on tile hasis of aomt> 60,000 acres per 
year. Yields and quality of scutched fibre have shown 
cmsiderable improvement and costs have been reduced. 
To thtlse results tlie Division has contributed in no 
sm~all measure. The work of the Division will be 
fricilitated by the installation of a scutching machine 
on loan from the Flax Productiorl (2onxmittee. 

(ii) I.17ater Retti?~g.--In the laboratory, -Lvater retting 
investigations have been concerned with such problems 
n <  the cffect of the storage of stravv on retting, the 
c ~ f f t ~ t  of leaving the seed 011 the straw, the m e  of iron 
f i l i ~ ~ g s  in  the retting liquor, and the effect of pro- 
longing the rinse period of the rct up to 4S hours. 
I11 no case did the results of these tests show that  
ttny advantage could be obtained by departing from the 
present standard technique. Mill tests were also made 
on the so-called "iron ret  ", using two different types 
of s t r a r ,  but no significant difference could be found 
i)et\v\.~rn this and the normal ret. Spinning tests on 
the irun retted fabric and controls also failed to show 
any difference. 

-In incrcasing amount of work is reaching the 
Division yrar  by year in the form of samples from 
agricultural ficld trials in Victoria, South ,\ustl.alia, 
and Tasmania. The LS ork invvlve~ sorting and pre- 
paring the straw, retting, scutching, and arranging 
for the grading of the fibre. Tensile tests are a180 
made on most sanipl(~s. 

(iii) ChelnicaZ Retfing.-Fairly extensive tests have 
been made at  the pilot plant at  Ballarat and a 
tccllnique developed which has been applied to a wide 
range of straw typeis with general silccess. Recent 
spinning tests on chemically retted fibre have given 
vt'ry t~ncourag in~  ~~esults .  Work outstanding on this 
project is concerned with the ecoiionlics of chenlicaI 
wtting as compared with other methods. 

( iv) Dew Retting.--Ko new tests have becln made, 
but an  investigation started last ycar into tlie effect 
of storage of dew retted straw on the yield and grade 
of t l ~ c  fibre has been concluded. Storage was found to 
have no significant effect. 

(v) Physical Tests.--Physical means of evaluating 
flax fibre are  still being investigated with the object 
of removing the personal element associated with 



37 
i 

present methods of grading. Factor8 such as tensile on a wide variety of dishes made up with the dried 
str<,ngith, hackling yield, fineness of hackled fibre, l)r.t>f both with and without the extractives returned 

ultimate fibre dimensions all appear to influence to it. Assistance in  this matter was given by the chef 
the spinning quality of the fibre, but are only so~nc: at a large Brisbane hotel, and by other interested 
of the properties involved. persons. 

Chemical l.ests.-Information on the ohelnieal  conr rider able work was done on the eotnpreqsion of 
eonlpwition of flax straw is leading to a much better dehydrated heef, with the object of fincling ( i )  the 
,lnticrstanding of the maturing of the straw and of reason why the material o f t1~1  losf* its particulate 

the of retting. ~ l l a lgs i s  of the fibre may character during compre~sion and is so easily poudi.red, 
ut,r.r e as a means of eraluating spinllilig qilality. I n  and (i i)  ways and means of orercomirlg this. Runs 

l)articular the percentage of uronic acids appears t u  have been made to study the efftct of different particle 
l~lay an important part. i s .  The difficulty is probably associated with the 

strllctural muscular elements, namely, ~ l l a g r n  fihres. 
VIII .  FOOD PRESEEVATION It appears probable that they are digested to gelatin 

IXVESTIGATIONS. in the course of cooking. Iiistological studies on the 
material, from the raw beef employed to the finiqhed 

1. GENERAL. product both before and after cor~rllprc~asion, 11:ivo 
The activities of the Division continue to be almost thc~refore been started. 

entirely on problems of direct importance in the war (iv) ~ ~ i ~ t ~ ~ ~  cyolLtent of E,, fracf.-paprs on 
effort. Advisory work and minor illvestigatiolls required the of moisture content and a quick (jen3ity 
for this work now form a major part of the a c i i v i t ~  ,,r+llo(j for its deternlination are being pleparcql for 
of most sections of the Division. Close liaison exists publication in oonnexion with a st>ries of stlldies on 
hratrvcen the Division and the Servic<.s and other tllc ,noisture of meat 
Commonwealth Departments, particularly the Depart- 
ment of Commerce and Agriculture, and it is in close 

( v )  Subslitute Wrapping for Bacon.-.\n inrestiga- 

toueh with the food industria. These oontacts help tion into a suitable substitute for the bitumen-nrap 

greatly in concentrating efforts on the most urgent f i t '  lxncon destined for the tropics was concl~tdrd. Cn-  
fortunat~ly, weight loss due to eral~olvticm could not 

I)roblems. he (letermined because of damage w r o ~ ~ g l ~ t  by inst~cts. 
Ofticera of sections the laboratory S11f;icient information was obtain&, ho\ir\er, to slqrgert participated in the instruction giwn to the first of 

a series of Army Schools of Food Technology, and that the chances of finding R 3:rtirfactor-y .rul,stitute 
some assistance has been given in later schools of the for bitumen were good if it was needed for trade to 
series. The Food Preservation Quarfrrly  has been 

the tropics. 

continued and iits circulation has increased during the (vi) General Microbiolog.Zcal Work.-&I'Iicrobiological 

year. uo1.k was done in relation to problemc; referred by 
The work of the Division continues to be greatly ""iou~ meat, canning, and milk concbern~; much of it 

assisted by many outside bodies. 7'11~ ilustralirtn Aleat ~( '1 '  rpd to meat extract. A t  the rrcll:e t of a li'nitpcj 
1loard, the Sydney Metropolitan Aleat Industry Stat's Arlllg officer, cllltures of all yeasts i%olatpd fronl 
r-riissioner, the Queensland Meat Industry Board, and meat, which form part of the n~icrobiolo~ical collec- 
thc E:gg Producers' Council have again giv<xn very tion lnaintained by the Division, mTer.r an,] 

financial assiitance; lIoritz Fruit Drinks dc3patched to the Oshorn Botsnical Laboratory at 
Ptc. 1,ttl. provided a toWardq the cost of Yale Ul1i~ersit.y for us? in collncxion w'th stl~dies on 
f ru i t  pro(3uet~ in\rstigatiolls, and valuable piecas of "it"li11 RI. The whole of thr reference collfctian 
,-ql~il)nlent have beti11 p ~ e ~ ~ l t ~ d  by J. \V. Eurnsliaw of m i ~ ~ - o r @ n j q m s  was r~cllltllrcd twice during the 
1 ' t~ .  Ltd. and John TIrine & Son. Many canners, food year. 
m&lufact~lrers and others ha~ye assisted The u-ark of the 3. camINQ FRPIT P~~~~~~~~ ~SvE8TI(idTIONB. 
Division by supplyinq information, ~ ~ ~ ~ a t r r i a l s ,  and 
faciliticw for conduding factory-scale tests. Advisory and extension work in the canned foods 

industry has been activrlv maintain-il and tllr. hertion 

( i )  General.~Consultation work, covering a wide 
field of ~roblems related to food prewrvation and 
transport, has increased in volnmt~ during the year 
under review. It has often necessi~tated chemical, 
physical, and microbial surveys, work in the laboratory, 
and ~omctimes the design of apparatus. Requests for 
aqaiqtance have come from Service authorities, both 
T'mitcd States and Australian, from government 
tlcpartments, both State and Commonwealth, and froln 
rcpl~esentatives of many phases of thp food industry. 

(i i)  Plant and Erllsipment.-The overhaul, adjust- 
mmt, and improvemrnt of $ant and equipment has 
hccn necessary. Much new rqnipment, cspccially that 
nerded in connexion with studies on the comprwsion 
of dehydrated beef, was specified and fabricated. This 
i11~111ded nrceqsory apparatus for nse with a Rrinell 
i(art1ness tested which had been borrowed from the 
Thgineering School of the University of Quecnsland. 

(iii) Dried Reef.-Tnvestigations have been made 
into processing procednres prior to the dryine; of beef, 
v i th  especial attention to the poscibility of improving 
f '01 r-our by using lower cooking ternprraturc.~. Work 

n the return of ex-tractives to the beef prior to drying 
I$ aq continued, and the value of doing so was strikingly 
confirmed by tasting t ~ s t s .  The tests were carried out 

is in continllol~s consnlt'ation with the Departments 
of the Army and of Commerce and Agriculture on day- 
to-day prob1r.m~. I,alnratory ~taff  and facilities were 
extended during the year to cope with an expanded 
volume of work. Several items of new equipment have 
been purcha~ed, and a can flip tester, a vacuum can 
tester, and a Campden type manometer have been 
generously donated. 

(i) Vegetabl~ Canning.-In co-operation with the 
New South Wales Department of L2g~*iculture, varietal 
trials have been carried out on varions ~ e g r t a b l e ~ ~ ,  to 
determine their suitability for canning. Tomatocs 
from Rathurst Experimental Farm, sweet potatoes front 
Grafton Experiment Farm and from several commer- 
cial growers, and carrotAq, have been exanlined for 
canning quality. 

The Griffith Research Station supplied material for 
a comprehensive canning trial of tomato(,s. Several 
pickings of each of sixteen varieties were forwarded. 
Experimental packs of peeled tomatoes and juice were 
put up and certain chemical c11nractrrktic.q determined, 
e.g. vitamin C content, total ~olii l~le solids, pH. . in  
attempt was made to correlate " ~vholene~s" in the 
canned fruit with the ~roport ion of pulp to carpel and 
placenta in the raw fruit. Coloilr standards have heen 
prepared and used for studying the relation hetween 
maturity and canning quality. 





i (b )  J a m  and Jellies.-An investigation was carried 
out on the retention of ascorbic acid during the pre- 
paration of marmalade mixture fro111 citrus residues. 
The tests covered losse3 in the original residues on 
standing and in the preparation of the pulp and final 
jam. With minimurn loss of ascorbic acid about 
15-20 mg. per 100 g. wae obtaillcd in the nzarn~alade 
mixture. Jellies were made frorn orange rind with or 
without added juice. Palatable jellies containing up 
to 70 mg. per 100 g. of ascorbic acid were prepared. 
Some preliminary tests were carried out on the pre- 
paration of jellies from fmi t  juices using pectin or 
sodium alginate. 

(c) Peclin.-Investigations on the preparation of 
concentrated pectin extracts from apple and citrus 
residues were continued. Powdered pectin was pre- 
pared by precipitation with alcohol or aluminium 
chloride. The optimum conditionr< for precipitation 
with aluminium were determined. 

(d) Determination of A8corbic Acid in Canned 
Foods.-Canned foods may contain dissolved tin and 
iron, which under certain  condition,^ interfere with the 
determination of ascorbic acid. The effect of various 
extractants was investigated, and a suitable technicjue 
for minimizing this interference was developed. A 
report is being prepared. 

(e) Cured Nests.-Curing ingredients have been 
determined i n  a number of samples of bacon and other 
cured meats in collnexion with canning and bacteriolo- 
gical investigations. Work is in progras on the 
determination of fermentable sugar in pork and bacon. 

( f )  Metals in  Canned Foods.-Many samples of 
canned foods have been analysed for their content of 
tin and iron. The tecl-~nique of determination has 
given some attention. The relation between bacterial 
growth and the level of total tin and various tin frac- 
tions is being investigated. 

4. DEIIYDRATED FOODSTUFFS. 
( i )  General.-Dnring the year the section concerned 

has moved into new laboratories. The additional space 
and equipment has already made it possible to increase 
the scope of the work being done even thoixgll certain 
major items of equipment have not yet been rrceived. 
Close contact has been maintained throi~ghout the year 
with the section of the Department of Commerce and 
Agriculture responsible for the erection of vegetable 
dehydration plants and a considerable amount of invm- 
tigational work has been clone in dehydration plants. 
The section co-operated with the Department of 
Commerce and Agriculture during part of this year 
in the examination of samples of dehydrated vegetables 
from commercial plants. 

(ii) Dehydrated Vegetables.-(a) Processing Inves- 
tigations.-The aim of this work is to determine the 
factors affecting the initial qixality of dehydrated vege- 
tables. This involves a study of the effect of the 
quality of the raw material on the final product as well 
as a study of the various manufacturing processes. 
Varietal trials on cabbage and carrot have been carried 
out in co-operation with the Griffith Research Station. 
Il~vestigations are now in  progress on potatoes, carrots, 
and parsnips grown in  Tasmania. The Tasmanian 
Department of Agriculture is supervising the collection 
of material. The effect of growing conditions, particu- 
larly the effect of soil type, is being investigated. I n  
processing, attention ha8 so far mainly centred on the 
effects of varying blanching time, sulphite treatment, 
drying temperature, and drying time. I n  all this work 
changes in the ascorbic acid and carotene contents of 
the material have been followed. 

( 6 )  Storage I~evestigatians.--Studies have been 
made and are still continuing of the main factors 
affecting the storage life of dehydrated vegetables. I t  

is already well established that the h ie  ot these pro- 
ducts decreases fairly rapidly with increasing storage 
temperatures, and attention is now being centred on the 
effects of different processing treatments on the storage 
life at  tropical temperatures. Experiments are also in 
progress to determine the storage life of average com- 
mercial products under variouls conditions. 

(c) I;nvesfigntion of Analytical Methods.-The 
main work on the development and standardization of 
the analytical methods used has been on the determina- 
tion of carotene. A paper has been published sum- 
marizing the results. Other procedures which have 
received some attention during the year are the deter- 
mination of moisture, reducing sugars, and sulphur 
dioxide. 

(d) Investigations in Commercial Plants.--The 
main work has been concerned with the operation of 
dehydrators. This has involved air-flow, temperature, 
and mright loss measurements. The Division of Aero- 
nautics has co-operated in this work. 

(e) Revision of Rrochure.-Work on the revision 
and enlargement of the b r o c h ~ ~ r e  on the dehydration of 
vegetables issued in  December, 1942, has b.een proceed- 
ing for some time. and i t  is expected that a number of 
sectionq  ill bc issued shortly. 

(iii) Dehydrated Meat.-Experiments have been 
carried out on varions method,? of pressure cooking of 
mutton for dehydration. Trial runs have also been 
made on the proee~sing of honed-out carcasses. This 
work has been combined with a study of the suitability 
of different grades of carcass for dehydration. The 
quality of the products has been assessed on the basis of 
palatability and suitability for compression. The use 
of certain anti-oxidants to retard deterioration in  
storage has been studied. The use of electrical moisture 
meters for the determination of the moisture content 
of the product has been studied in  collaboration with 
the Physics Section. 

(iv) Dehydrated Egg.-Experimental runs with a 
small sprac drier have been carried out in  co-operation 
with the Physics Section. Various chemical methods 
for determining the quality of dried egg powder have 
been investigated with a view to improving their pre- 
cision ancl ol~~taining a bettrr correlation with ~ a l a t a -  
bility scores. The use of electrical moisture  meter,^ for 
the determination of the moisture content of dried egg 
has been studied in collaboration with the Physics 
Section. 

5. & ~ I ~ R O B I O L O ~ I ~ A L  INVESTI~ATIONS. 
(i)  General.--Work on canned foods continues to be 

the major activity of the Microbio1og.y Section. For 
the first half of the year routine examinations of canned 
food submitted by the Controller of Defence Foodstuffs 
were continued, but tllcse examinations h a w  since been 
taken over by the 1:thoratorics of the Department of 
Commerce. Consequently, more time has been made 
availabl~ for the proqccution of research on canning 
problems and aork  on several such projects is now in 
progress. During the year instruction in the methods 
for the bacteriological examination of canned foods was 
given to visitors from all States, and lectures and 
demonstrations wtre also gircn to an Army School in 
food technoloqy. Little further work has been done on 
the stcragc of shell eggs, but studies on the variations 
i11 qnality of Australian egg pulp were continued in 
several States. 

( i i)  Egg Investigations.-(a) Shell Eggs.-The 
only expcrinicnt,s on shell eggs were made in co-opera- 
tion ui th  four producers in New South Wales. The 
regular addition of disinfectants to the cleaning 
macllin~s n-aq tcsted on the farms in an attempt to dis- 
cover the most suitable concentration for controlling 
rotting in the stored eggs. While significant reduction 



in wastage was achieved on all four farms, the mini- 
nluxn conrentration found to be effective was not con- 
sidered suitable for widespread use by producers. 
Further attempts to improve the efficiency of the 
method are contemplated. report on shell egg inr~esti- 
gations over tlie past five years is htling prepared for 
publication. 

(6) Egg Prllp Bacteriology (M~lhourne).-Studies 
on the bac:erial contents of egg pulp were estendcd to 
plant.. in thc four p inc ipa l  egg-producing States. The 
ic~sults of tl~t.se trials showed that the resazuriil retluc- 
t aw test, 1vl~ir11 \ \as cleveloped for egg ~ u l p  in these 
laboratories, afl'ords a simple and rapid nicthod which 
is rtlliable for  assessing the bacteriological quality of 
Australian eg5 p ~ ~ l p .  

Rel)rexentative strains of bacteria isolated from eggs 
~ I H Y P  bwn studied in  some detail to determine their 
ability to reduce resazurin. Some types of organisn~r 
hare n~ur.h greater reducing activities than others, b11t 
none of the cultures studicd showed reducing aotiritics 
as great as the rnixture of organisms l~rest'nt i n  com- 
nlercial pulp sanlples. Arrangt~rnrn8 have been mactc 
for the test to be introduced at pull~ing plants during 
the conling season and i t  may be expected that this IT ill 
facil i tak gt'n.rral i r ~ ~ ~ ~ r o v r ~ ~ n m t  of qualit? in Australian 
Ihgg p1pulp. 

( i i i)  Conning Uncfc~ io1ogy.-(a) Exominat ion of 
Cartncd Foods.-'l'llis work continut~s to inake lltlavy 
d e ~ ~ ~ a n d s  on the resources of the laboratory, the nun1l)er 
of (sans es;imint~tl heiag within 5 prr  cc~nt. of the numt)cr 
tt.stcd last year. The position has been eahed during the 
latter half of the year by the routine examinations 
pa-\ing to other laboratories. IIomever, a considerable 
nuinbcr of problcms of spoilage or suspected spoilage 
continue to be submitted by various governrr~ellt depart- 
111en ts and processing firms. 

( 0 )  Closfridiuwl bot?~linum Experiments.-Work has 
been continued on C'l. botulin ton which constitutes the 
most important health hazard in  inadequately processed 
canned footls. Several strains of the organism have 
h e n  isolated from ,\ustralian soils, including some of 
type -4 which was not previously knowr~ to occlur in 
this country. The resistance to heat of the spores has 
bee11 studied. None of the Australian strains isolatrd 
prodnces spores of such high resistance as has been 
found in California. 

I n  the course of studies on the growth of these 
organisms in  canned wg~tables ,  i t  was found that solut! 
vegetables dissolved sufficient t in from the unlacquered 
tin plate coiltainer to inhibit the growth of the 
organisms. When the dissolution of tin was retarded 
by the use of inttarnal lacquers growth always occurred. 
As many are pacaked in  unlacquered containers, 
this finding is of considerable importance in canning 
investigations. The results of experiments with beet- 
root and carrots have been published in the Council's 
Jo l~ rna l  (Vol. 17, pp. 16-22, 1944), ant1 fllrther studies 
on 0thi.r vc.pctables and on the n~echanislr~ of inhibition 
are now in progress. '\n invt~stigation of the destruc- 
tion of botulinum toxin by heat has been cornnl(~nced. 

( c )  Ilrcrl l i 'cJs i~f<cnc~ of Bncterinl  Sl~ores.-During 
the past year the full time of onr in~~estigator has k ~ e n  
applied to this work which is of vital importance in 
deti~rr~zining adrquate heat processes for canned foods. 
I t  was (1i.covered that for many typw of spores, includ- 
ing those of Cl. botulin~rm there was a dclfinite inter- 
action between the n ~ ~ t r i t i r e  reclniren~ents of the spores 
ant1 the aniount of heating to ~vI1ic11 t h ~ p  had beell 
c.xl)owd. This finding stressed the importance of using 
~nratlia which would be reliable for determilling the true 
number of spores which survive various periods of heat- 
. The preparation of media adequate in this rc.sl)t.ct 
has proved more difficult than was C X J W C ~ P ~ ,  and it n.as 

l ; l ~ ~ e  before it was found that  the atldition of b ~ ~ a l l  
nmounts of starch was important. I t  is believed that  a 

firm basis for these studies k now in sight, and some 
usc1fnl 1-c~si11ts should he arai1al)lc (luring the forthcom- 
ing year. 

6. FRITIT STORAGE APiD I)!<II..I) ' ~ E E  FRUITB 
1 SYE.ST1O XTIOXS. 

Experiments on the storage, of fresh and dried fruits 
have been carried out ill ( (  11~1111c'tioil \vith the S e w  
Soutll T\'ales Departu~ent o f  -\g~.iculture. 

( i )  I o n  f o  1 . - g  1943 further 
t xperiments were conductcd on the use of skin coat ing 
fo18 inc~~o : l i in~  the storage life of applrs in mlrefri- 
geiatcd <torag? and also 111 cool itorage. T l ~ e  coati rig^ 
used Fiere emulsions of various oils and waxes and a 
soh~tion of (*tist01 oil ant1 sllcllac in alcohol. Experi- 
rne~:t,~ at Orange i~ltlicated that fruit  of cornn~erc:ial 
picking m; l t~~r i ty  gave tlie twst rt,sults after treatment; 
less 111aturc fruit  was latking in  flavour, and more 
nraturt, f r ~ l i t  n a y  1tlol.r susccy)til)lv to  nlolil(1 ant1 .kin 
t1isoi~dcr.s. 

The so111tio1i of castor oil and slicllac was generally 
111t. most effvctive treatment for all \ arieties, althougll 
it son~c~tin~eu caused lenticel spotting and the develop- 
111tlnt of a l )no~-~nal  ;~lcoholic flavollrs. Wax eniulsions 
ir+re ii~ost eBectircfi in controlling weight lobs but ca115ed 
illjury to the calyx of the frui: and were not as effective 
as oil emulsions in corltrollirig colour changes. 

Ef'iectire treatments considerably increased the 
storagc lift. Jonatl~:ul, DL, l ic io~~s ,  Grailr~y Smith, and 
1)emocrat al~ples in unrefrjgtjrateJ storage and reduced 
tlie inridencr of Jonathan Spot and other scilcsccnt dis- 
o r t l~ r s  in roo1 storage. f rapping alternate layers of 
Granny Smith apples in  oiled wraps was the only way 
in which superficial scald could be completely con- 
trolled, b i ~ t  its incic!c~nce \\ as considerably retluocd by 
trrating the apl)les \\it11 a11 cn~ulsion of peanut oil prior 
to cool storage. The injilrious effecth xrhich are sonie- 
times caused by treating fruit with emulsio~ls hare been 
largely due to the concelltration find nature of the 
emulsifier. During 1944 attention has bec~n tlirerted to 
emulsions prepared with l o ~ v  eonc+lntrations of oleic 
acid soaps and with other emulsifying agents. Satis- 
factory wax and oil emnlsions which appear to be non- 
toxic h a ~ e  been prepared and good control of wiltina 
and eolour has been obtained with an  elrlulqion of a 
visco~ls medicinal parsffiii oil. Storage esperirncnts are 
being c-o~id~~ctcd writ11 the rarious varieties and the effect 
of skin coatings is being compared with that of gas 
storage. 

( i i)  Skill Coatings for  Ircgrtables.-Certain was 
elnulsions reduced weight loss in  vegetables by approsi- 
aiately 50 per cent,, and further evperinlents are being 
conducted to tleterrninc their effect on clranges in n i~ t r i -  
t i re value. 

( i i i)  D ~ h y d r o t r d  Apple .Flings.-Dehydrated apple 
rings prepared from Sturmer Pippin apples grown in 
T;~slnania bcre sulj)hurcd by dipping in  solutions of 
codi~ml metabisulphite, and dried in a tunnel dcliydro- 
tor. Sat r~l~l (~sraal~ging ill 111oistu1.e content frorr~ 3-2.; 
~jt'r cent. and in  s~i l l , ln~r  dioside coiice~~rration from 
500 to 2,000 part.. per r~ijllion were p r e p a r ~ d  and storcd 
in scaalcd lacquered cans at Go, sG0, and 95" F. 

There was a gradual fall in sulphur dioxide con- 
tent during storage until a minimum valur was reached 
rnhel~ tlic fruit  dt~clopetl  a light brown colour and a 
burnt caranlr~1izt.d flavour. Tlie rate of loss of sulphur 
dioxide was increased 2-2.5 tin1c.s when the storage tern- 
peratwe was increased by 10" C. Tlie storage life of 
tile tiljple rings measured by the time taliell to develop 
a light brown colour was the sarne over the range 15-23 
y r  ceilt. nioisiure, but was considerably increaseil I\ hen 
tlic. initial v a t u  chc)ntent was redi~cctl to 10 l w ~  ccnt. 
or loner. The storage life 41owed a direct relationship 
to the initial suly21ur dioxid(1 concentration. 
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I Under the specifications the moisture content been prepared for storage in  sealed lacquered cans at 
of dried apl)lPs is fixed at  18 per cent., and to obtain 65", S6O, and 93" F. and parallel tests are also h e i q  
a reasoilable storage life under tropical conditions, fruit conducted on sun-dried material. 
of this moisture content should contain from 2009-4000 
parts of sulphur dioxide per million at the time of  7. PHYSICAL INVESTIGATIONS. 
packing. ( i )  General.-As in previons years, a large propor- 

F~~ various reasons the major portion of Australia's tion of the time of the Physics Section has been devotf'd 
dried apples have a low residual sulphur dioxide to the mnintrnallce and running of mechanical eqilip- 
rontcnt after drying, and resnlphuring is neceqsary. nient, thcx tlc>sigri ant1 construction of appara t~~s ,  the 
variou,, methods of res!~lphuring dried apples were statistical anwlyhis of cxperirrlental results, and to calla- 
inyestigated and dllsting with sodium mctabisulphite l ~ o ~ a t i o n  with other Swtions on various problems. 
s+ympd to give the most satisfactory results. This ALdviqo~,y work anil small i~ivestigations on behalf of 
11lcthod is now being used commercially. other government departments and food manufacturers 

(iv) Improved Methods of Deiigllroiing P e n ~ s ,  have increased in eonsiderably. 
. ~ 1 ~ ~ ~ i ~ ~ t ~ ,  and f'purhes.-(a) General.- -Pears, apricots, ( i i)  Substitute Containers.-Some further measurt5- 
anil peaches are lxsually sun-dried, because ill the past nlentb, extzndiiig the work rcportcd last year, have been 
ihr (]chSarated product was dull in appearance, of poor carricd out. Some b ~ l i i l 7 ~  l~owders packrd in snbstitute 
c.olonr alld texture, and commanded a loTlr<>r price than containers for the civiliali market hare deteriorated 
+he slln-drjerl. I t  TTras gellerally contendetl tllat exposure sc~riously i11 storage as the rcs~ult cf excessive absorption 
to tlrc uTas llccessary to fix the colol~r, but recent of itater -rapoar frorn thv air. Stlidies of baking 
c>xl,f>yiments in North America, confirmed hy experi- pouders hare ti~crcfore hcen begun in order to dcter- 
lileli+i at Homebush, have that dehydratrd fl.,lits l l ~ i ~ l c  the resistance to r rakr  vapour transfer required 
a t  least equal and superior to t]ie sun-dric.d in co~itainers nhiclj can 1 ~ .  rcgarded as satisfactory for 
ill colour and textare can bc obtained by stcam blalich- c:lch of t l ~ c  rnain types of baking powclrr made in 
ing the fruit  prior to snlphuring. The frnit is blanched Auutralia. 
i : ~ ~ t i l  it is cooked through and the time of blanching is (iii) Wutrr Relafions of Foodsfufs.-Further 
longer than is necessary to inactivate the oxidase r~easurements have been carried out, mainly for the 
syst~iils. The blanching treatment r~dnces  sulphuring purpow of interpreting or predicting the behaviour in 
and drying times, overcomes case hardening, and thus storage of various proprietary prodnets. 
allo~vs drying to be carried out at higher temperatures. (i,) Irpnt Pcnefration Studies.-JIany lneasure- 
7'hc blanched fruit is translucent in appearance and of mellts of lieat per,ctratioll into chns dllring 
bright colour wliilc the unblanched fruit is opeque and r,i,rt;ng have beell carried out. Anlong the prodllcts 
of poor colour. studitcl sere cabbage, potato, silver beet, broccoli, ham 

( b )  Pears.-There are limited facilities for shipping and c,gg, and various meat packs. Measurements of 
pears from Tasillania to the mainland, and dehydration temperature conditions and the rate of heating of 
would conserve fruit wlzieh would othelwise he masted. niaterinl in various type8 of steam blancher have been 
At tlie request of the Cornmonr+ealth Food Coiilroller carried out. 
rsyt7rimrrits were carried out to determine methods for (,) ~ l ~ ~ t ~ i ~ ~ l  jg0isture Meters.-Studies on promis- 
pivxiucirig a satisfactory dehydrated prodnct in a ing types of moisture meters for dehydrated products 
rrlasonable time. I11 the past, p a r s  h a w  brc.11 dried lla,.c bPcln continued and the calibrations of hc,me met( ,..; 
in lialves, tile proccss of sulpliuring a ~ ~ d  d ~ h y d ~ a t i o n  beirlg nsc.d ir, egg drying plants have been ch.eckecl. 
took two to thrw days, aiid the prociilci was inferior Spray Drying.-ConqidErable 
to sun drled. .\n altractive product of 10-12 per cent. have hen ma,je in the laboratory spray drier to irn- 
nloisture, golden in eolour, iralislucellt ill appr;irallce, 

,,,(, iti pert,rmaneP. drier ilns been and of goor1 flavo11r has been obtained by blanclli~lg and pr,par, samples of various prodeetl 
-1lll~lll~rillg slices of % inch tlli('kness an(] drying for required for storage a,,d otller prl,rrinlpnts. six bo11rs at 163"-145" F. The slices were exposed to 
fllrlles of burning sulphur for to two hours, but (vii) I~egrialilr B~y i~ ig . -~ l  &cia gel unit c!:.zignetl 
feits arc now beillg lnadc to detcrrnille .,vbcther this lo supply warm dehurnidiiicd air to a bin drier for til? 

process could be replaced by the more expeditious final stage of drying vegetables has been tested. The 
aletllon of dipping the a ft:.\\ mj,llites in Swtion has co-operated il ith the Dchyclrzttion Scrt;o~l 
iolution of sodium metabisulphite. Simples of i l l  various projects. 
dehydrated Pacliham and William pears are being (viii) F r c ~ z i n g  of Fz.\/L.-Sorne surveys of fjsh 
stored at  65", 86' and 98" F. freezing facilities have been c:;ri.itcl out on behalf of 

(c) Apricots.+SampIes of apricots steam-blanched the Co:itroller of Fisheries. 
and sulphured have been dried to an attractive (ix) Cooling of u I l ' r t  Body.- Some further inveiti- 
of 12  per cent. moisture in 14 hours in a tunnel gations of inrthods for the nun~ei*ical iiltegratioi~ of 
(](>hydrator at  135°-15()0 F. Greater anlounts of  tlie equaiio~is arising out of rhii work h a l e  heen 
slllpl~r~r dioxide nere retailled in the dri<l(l proi]llct by carried ollt, but it ] L A Y  not bee11 possible tn rtlsllmr 
atclam blanching and also by dipping the fruit in solu- t'xw""le"tol work. 
tions of sodium citrate or sodium metabisulphite prior 
to snlphuring with fumes of burning snlphur. The TX. FTSTTElil E S  1NVESTTG.ITTONS. 
effect of moisture and sulphur dioxide co~lteiit on the 1. G E N E I ~ A ~ , .  
storage behaviour of both dehydrated and sun-dricd I, tile rei,ort of the ~ i , . j , i ~ ~ ~  lqsheries for 1912-43 
al)yi(,ots in sealed lacquered cans is being determined it was statc,d tllat a coml,rchc.llsive surve;y of the fishing 
at 65", 86' and 98" F. industry had been c:~~,rirtl out for the man-power 

( (1 )  I'rrrch~s.-Various peeling, dipping, blanching, antlioritie~, with tlic object of s u g g ~ s t i n ~  means 
and sulphnring trratrncnts have l)c '~~i t r i d  u-ith free- whprehy niasirnum output could be obtained with the 
stone and cliilghtonr pe&cJ~es. Stea11-1-1)lanching reduced periol~~lcl ant1 p a r  i!;tblf. S l ~ o r t l ~  nftcrwards, the 
the drying tilne considerably aritl gave a product of furtllcl. step was takcn of establishing a clowr t-c~lation- 
golden a 3ricot colour ~vhich rcrrertccl to the natnral ship (between research and administratire bodies. The t peacli co our on reconstitution. Peeled peaches dried staff and resources of the 1)iuision \+ere made available 
faster than unpeeled and cutting the fruit into eighth as reclui~r~l for scrricc untlcr the Department of War 
seglnc~its reduc~tl tlir drying time to 8 hours. Samples 01-ganization of Inclustry, and several officers, including 
of various moisture and sulphur dioxide content have the Chief of the I)ivision were seconded to the latter 

A 



department on a part-time basis; the Chief now acts 
as Commonwealth Controller of Fisheries in the 
department. The chief fisheries administrative of3cer 
in each State acts as Deputy Controller for his 
particular State. The nelv arrangement can be said 
to have ~vorlred efficiently and to have added to the 
effective prosecution, iinder existing circi~mstances, of 
the work of both the research and the administrative 
body. 

Developmental activities fostered have been chiefly 
those of ( i )  the shark-oil industry, which is of con 
siderable importance for medicinal ( ~ i t a m i n  oil) 
production (i i)  the seaweed industry, chiefly that 
producing agar-agar, a necessary colrimodity hitherto 
almost entirely imported from Japan, (iii) tlle trawling 
of fish in Tasmanian waters, and (iv) making tests on 
methods of catching pelagic fish. 

A strong publicity policy has been developed i n  o r d e ~  
to reach the trade and fislicrmen and secure their con- 
fidence and co-operation. The Fisheries Jrczusletter, 
wliich formerly was a " roneoed " quarterly issued b;y 
the Division of Fisheries principally to the trade, is 
now being printed as a two-monthly issue and sent to 
all fishermen. 

I t  will be appreciated that there is considerable 
reciprocal advantage in the programme outlined above 
-reciprocal, that is, betneen research on the one hand 
and administration on the other. A considerable 
amount of information, which would not otherwise 
accrue, beconies available to research workers, direct 
contact is established with all branches of the industry, 
and the problems of the latter are seen in better per- 
spective, and can be investigated more efficiently as 
as a result. On the other hand, the technical and 
biological information arising from research actirities 
permits of a rnorc accurate bssis of adniiiii.;tration 
and a realistic approach to proposals for development. 

During the past year, officcrs of the Division were 
established in Quecnsland and Victoria in order to 
supervise investigations in these States. I n  general, 
the investigations have been cen t r~d  on matters relating 
to production. More fundamental studies, rhich are of 
longer term significance, h a ~ e  merely becn continued 
on a minimum maintenance basis. 

2. DEVELOPMENTAL WORK IN TASMANIA. 
The special programme of investigations which was 

begun in 1942 with the collaboration of the Tasmanian 
Fisheries Division, and ~rhich subsequcntlp inrrolved 
the co-operation also of private enterprise, was COIL- 

tinued and considerably widened in its scope; both 
demersal (Danish-seine) and pelagic (purse-seine) 
fishing trials have been featured during the year. This 
was made possible by the placing in commission of the 
Tasmanian State experimental ve;scl I~'azrvwee in 
mid-February, since this vessel, which was built largely 
at the Council's suggestion, was designed and eq11ipped 
for both types of fishing; in aclditlon, the privately- 
owned vessel Jlnry again participated in  pelagic fishing 
trials. 

Unfortunately, neither of these vessels was able to 
attain, in the 1944 pelagic fishing season, even the 
limited degree of success that was reached in the 
previous year. As far as the L i a ~ ~ ~ e n e a  mas concerned, 
this was duc to the unsuitability of the gear employed: 
If had been thought that a net of a slightly different 
type, a purse-lampara, might prove Illore suitable than 
the standard purse-seinc pre~iously employed, and this 
vessel lvas provided with one, but in practice it proved 
substantially inferior to the purse-seine, ant1 nor$ with 
it was not long continued. As regards the Jlary,  a 
considerable effort was made with a locally constructed 
purse-seine rather larger than those employed in the 
previous gesr, measuring approximately 180 by 15 
fathoms; but several defects were eventually found in 

its construction and even when these were corrected 
fish continued to be lost on account of the mesh size 
employed, which was too large to retain any but the 
largest fish. I t  is beliercd by all associ:iied with the 
tests that a purse-seine net of approximately the above 
dimensions (or a little larger), built of netting now 
known to be the correct mesli-size, ~vould prove quite 
satisfactory; efforts will tllercfore be made to procure 
another net of this type for use nest season. 

The principal pelagic species sought TT as the so-called 
mackerel (Tmchurus novae-zelmldiae), found to be 
shoaling in its usual abundance during the season in 
southeast Tasmanian waters. Indeed, from observa- 
tions made during this year, i t  nom appears that the 
season extends from February, not March, to June ; 
within this period mackerel shoals are liable to be 
encountered, on an average, on about two days in 
seven, and under good fishing conditions on about one 
day in  five, ~vhich level of abundance would provide 
reasonable scope for a payable fishery. 

Observations upon sprats (C'lupea basseasis), the 
other principal pelagic fish of these waters, were scanty 
and inconclusi~e, as niost of the effort this season was 
concentrated upon mackerel, whici~ now appears poten- 
tially much more important. 

IIowever, with regard to the demersal fishing trials, 
a notable sucres5 mas ac.lrieved, tlie existence of payable 
trawling grounds in  south-eastern Tasmanian waters 
being demonstrated for the first time; the grounds 
had actually Leen partly proq~)~cted some years earlier, 
but the indications were then that they were not 
suitable for commercial fishing. Over the nhole period 
of about twelve nceks (rangin5 from late February to 
mid-June, with some interruptions for pelagic fishing 
trials) for which thc Liazuenee was Dsnish-seining 
under commercial fiching conditions, her arcrage catc!i 
of marlretable f i ~ h  was 15.4 cwt. per day's absence 
from port-a quitp payable rate of catch. During the 
earlier part  of this pcriod the daily aocrnge n a s  sub- 
stantially higher. The principal species taken was 
king flathead (Neoplalycephnlus sp.), which is the 
same as, or very closcly rt,lated to, the tiger flathead 
of New South Wales trawl fishery. Naturally, i t  
will be necessary to observe the rate of catch over the 
whole of the year hefore any final asses~ment of the 
potentialities of this class of fishing in these waters 
can be made. I t  is possible that the grounds will prove 
to be limited in extent. 

Progress in these special Tasmanian investigations, 
for the period 1922-43, ni th  some discussion of pelagic 
fishing generally, was reported in a pq) r r  pulllished 
in the Council's Journal (vol. 16, p. 266, 1943). 

A Western Australian branch of the Division was 
established in May, 1943. Little is known of Western 
Australian oceanic contiitions. Existing information 
on ocean currents is ambiguous, many maps are mis- 
leading, and virtually nothing is known of hydro- 
graphical conditions. A survey of thp fisheries and 
marine conditions on the west coast, on lines conducted 
in eastern Australia by the Division, was an obvious 
necessity since (a )  the existent ind~istry is a very 
small one, ( b )  the area is a large one and has an 
extensive shelf to the north-west, and (c) practically 
no real fishing, or ancillary, invcstigntions have been 
carried out hitherto. 

Obviously, owing to the war, only slender resources 
are a t  present available for this survey, which would 
hardly have been possible at  this stage in any form 
whatever had it not becn for the active co-operation 
extended by the State Fisheries Department, which is 
providing the use of its boats and personnel, as well 
as office accomnlodation. r l  laboratory has been made 
available by the Institute of dgriculture of the Uni- 
versity of Western Australia, and a research room by 



I the Trustees of the Western Australian Mi~seum. 
Valilable co-operation in the Division's work has been 
aflorded by 1,Iiss A. M. Baird and Mr. G. Sinith, of 
the Department of Botany. 

Boat facilities hare been a problem, particularly in 
connexion \\ ith marine ~ ~ o r k .  The State Fisheries 
nepartinent has provided boat facilities at  Frernar~tle, 
the Swan River, Mnndurah, and Geraldton, the 35-ft. 
launch J i o o ~ ~ ~ l d l ~ o o  being used on the monthly hydro- 
graphic surreys of the Swan Rircr estuary. The Royal 
Llustralian S a v y  is permitting the use of a lugger at  
Geraldton for the survey of the 11-atcrs to the _lbrolhos 
and a patrol launch a1 Bunbury. The TIarbour Master 
at *Ilbany has made available the pilot boat for 
quarterly surveys. At other places fishel*mm and 
private owners have assisted with their craft, and a 
launch was specially hired for the shark survey at  
Esperancc in January and February, 1944. 

has shown there is a distinct correlation between tuna 
abundance and the extent to which they migrate north 
along the New South Wales coastline in  spring. Only 
once since 1938 did the southern bluefin travel as far 
north as Sjdney ; this was in the spring of 1939, the 
best tuna-fishing seaqon espcrienced in the period. 
Unfortunately, it was not possible to follow out the 
progress of the current season further down the coast, 
olving to lack of boats; nor was any attcmpt n?ade to 
catch fish for the canneries. 

remarkable feature was the absence of reports of 
ally catches of I-group tuna (averaging about 6 lb. at  
this period) either at Sjdney or further south. How- 
ever, the group was later reported in Victorian waters 
at  the ~ ~ o r m a l  time. 

(c)  South Al~siralia.-As in previous years a 
sampling of tuna populations in South Australia and 
an arsessment of the conditions was made with the 
co-operation of local fishermen. Generally speaking, a 

4. RIOLOGICAL INVESTIGATIONS. good tuna qcason was apparent. ill1 the usual age- 
( i )  Tuna.-So far, out sf  the twelve species of tuna groups were represented in the catches measured, 

known to ocmr in .\nctr.alian waters, the following together witll a larger proportion than nornlal of 
have been recorded from Western Australia:-(1) large fish (between 60 and 92 lb.). 
Southern blixefin, Thunnws mnccoyiLthe common (2) Norfhern Tuna.-(a) TVeslrr,~ Australia.- 
southern rangillg fronl South A'ustra1ia; J3iological &sclrvations llave been lrlacle on specimens 
(2)  Kishin0ez70 ton~,~ol-the common taken in Sharkr alld ofi Gera]dton. Ifany and 
northern tuna7 extending sol'th to :ibout Fremantle; ohscrvfd frorn the air in the 
(3 )  Yellowfin tlllla, lVeofhunnlis mncro~lferlls-so far TTrilltpr moll+hi along the norilr-wrst mas+, and some 
recorded the 'Test but were photograpllr~. Corroborative of the 
a ~ ~ a r e n t l ~  commoner than in .lustralia; (4) regular presence of these shon]s in the winter months 
lnackerfel tuna, R.nthynntLs allcttrrotzts-on the north- n-as ol,tainr,cl ol,Qrrvc,rs ill ships. 
west coast-status uncertain; (5) frigate mackerel, 
Alllsb thnznrd; leaping bonito, prlbiosarda elegans; The value of these obser~ations lies in the fact that 

bonito, Sordn orielifnlis-thc last three species this species of tuna is charact@rizr.d by the 'I1'ietness 
mcntioncrl occ,lr on the south-west coast, but are of the shoals which permit easy netting (see J .  Coun. 

apparentIy not very common. Sci. I n d .  flos., .~lnl. 15, p. 94, 1942). Farther, during 
only the first tl$,o can be regarded as of potential the season of occurrence of these shoals, the sea con- 

importance, ,vith perhaps the next two ditions are reasonably calm for ~er iods ,  enabling the 
as in the northerll Tile oriental use of purse seines--condftiolzs which are not met with 
bonito has heen rccorcled to tllc ilustralian fisll fauna in south-east dastralia. This seems to be the most 
for the first time. ryllePe is no Pviaence that the proniising portion of Australia for the use of large 
qtriped tuna or the albac~nre occur in WestFrn Australia. pur" under OPQn Ocean conditions. 

observations made the live bait position seems 
(1) Southern Bluefin Tuna.-(a) Western ilus- promising. 

tra1ia.-Kn.owledg-e of the life hiqtory of this fish, based 
on eastern Sthtes work, the tracking down (b) Amtralia.-The autumn of 
of the life cycle to the stage rrhru the fish were nearly tuna (see J .  Coun. Sci. Ind. Res.~ 15, 
two years of (I+ stage). N~ younger fish had p. 94, 1942) were again evident dnring 1944, and 
been found. ~ ~ ~ ~ ~ ~ i ~ ~ t i ~ ~ ~  in l res te rn  _iustrslia hare quantitirs ~ c r e  ncttcil on the coast of New South 
added a further year to knowledge of the species, 
presumably to within a few months of spawning. I n  (i i)  -&IacX.erel and Pilchards.-During the early win- 
the wiuter months (June and July) large numbers ter of 1943, extensive shoals of these species, notably the 
of 0 f fish averaging about 3 lb. occur in thc Albany foriner (the t ~ ~ l c  mackerel, Sco?nbicr ausfrakasicus, cf. 
district feeding on the pilchard sch001s. In  February, thc Tasmaniall bpccies mentioned above) were observed 
1944, a spec~imen was caught at  Bunbury weighing in thc Geograplic Ray are;] and on the sonth coast. 
13 lb. and ~ n e a s u ~ i n g  134 inches in length, the smallest There is rcason to bplleve (cf. paragraph on sea-bird 
known individual of the species. This fish must have fluctuations) that thcrc is less yeaTl.y fluctuation in 
been the 1)rogcn-y of the previous season's spawning. marine conditioils OR south-west ,\n:iralia than obtains 
Large numbers were reported as being seen in the in south-eabt Australia, but the capture of the fish 
district. During the summer very few of the large in conimercial quantities is rendered difficult by the 
sexually mature tuna were reported in  Albany harbour. weather arltl sea ccmtlitions and lack of shelter along 

( b )  R u s f ~ r n  A11sfrn77:a.-Follon~ing on a very poor the coast. 
southern bluefin season in the spring of 1942, the season a beginning was made upon a .pecial study of the 
of 193-3 opened in a very promising 11th pilcharrl (S(srdinops neopilchardus) and a n c h o ~ ~ .  
Sel,tcmber, .t.rcral tllna TT7erP callght nerr no tnnv  Bay ( E n ~ m u l i s  u~rslrirl~s) in Port Phillip nay, with a 
(TTI-group), and fnrthcr catches and observa- ~ i e w  to evaluating flllly the possibilities of this area 
fions were reported. The followinn month only 11- (on the face of it on(, of the best) as a source of live 
group fish were being caught at ST~<~rlrp,  and they hait for tuna fishing. However, for various reasons, 
shonred the of retarded growth durillg i '  was impos~ible to carry this study much beyond the 
the previous growing season (summer of 1942-43.). 1)idogical exanlination of market samples. It  is hoped 
These tuna covltinued to be reported in the sydnPy to be able to make a vessel available next season to 
areas until early No~~ernber. make direct obser~ations of shoals at sea and test 

These obserrations arc significallt in relation to the various forms of fi5hing gear upon them. 
snbject of fluctuations in tuna and other pelagic fish The results of the tuna live-bait fishing experiments 
in which the Division has been p a r t i c ~ i l a r l ~  concgrned of the lVnrrcen were published in the Council's Journal 
over the past several years. I t s  previous tuna work (Vol. 17, p. 59, 1944). 



(iii) Pelagic Fish.-(a) General.-The results of the Western Anqtralian ones by the South Sustral ian 
the observations upon shoals of all principal pelagic Viluceunl, Aldelaide, and by the Royal Zoological Society, 
species (tunas,7pilchards, sprats, mackerel, salmon, he.) Sydney, 
made by the ITarreen and other research vessels i n  the Nine entirely new species of sharks have been dis- 
prinicpal areas of the south-eaqt Australian seas, from covered in  Australia since the inception of these investi- 
1938 to 1943 inclusive, were compiled with a view to gntioni in 1042, and in:lliy csttlnsion\ of range and fresh 
obtaining information as  to the optimum season for biological facts have been discloqed concc>r~iing t l ~ r  
each specieq in cacah area, the general level of abundance kinds already known. T l ~ e  c30mnlonert c~o~nrr~ercial 
within that season. ancl yearly f l~~ctuntions of that level; slia~.li in Weqtc>rn .Iust~.alia is thc. sl~~nclcat. \rhalt,r 
this was largely with a view to facilitating develop- (Gtr l~ola~nnn eblis), one of the new types. 'Che school 
mental work 1ipo11 these types. S o n ~ e  of the more h a r k  (A'ofognlr~rs rhinophnnos) h a s  i i o ~ i ~  't~een proved 
interesting concln~ions, which call only be tentatively to occnr around the, qoutl~ :tntl *outl~-n r>qt coast.\; this 
accepted ~ m t i l  the data are submitted to more rigorous is the specieq most sought in Victoria for its vitamin- 
exantination are gircn in paragraph ( h )  (c) ,  and (d) rich liver oil. ,Inother shark, excellent as food, was 
below. ' quite unknown bcfore this year;  it  i s  the whiske~y 

( b )  Siriped Tuna (&'afP?Lzoonus pebamis), in north- *bark ( F u r  ?qentralis), now a feature in the south as 
eaqt Taimanian l\Taters, are, on the \vholr, the most "ell as the Westt~rn Australian markets. Gummy 
frequent obserred, alld seem to be fairly con- &arks in Western .lustralia fi1.r. much larger than those 
.tril1t in from year to year ;  however, +he of the easterll States. Sample? of liver oils of s.ome 
position for the sallle species in New South Wales of the 40 odd difyerent kinds of sharks now known from 
waters is n~ucl i  less aati.factor7. \Yestern ,111stralia I I ~ J - c .  been submitted for vitamin 

(c) " L,fflckcre, (T7mchurus noz,ae-zcln)ldiaa), in a-ay. C'o~npletc~ result. a le  not yet available but some 

south-east Tasmanian waters, are generally lrss abun- high potczncy value& llavc been obtained from some of 

dant than the t11na mcntionecl a b o \ ~ ,  t h o ~ g h  not 1,:lr- the school sharks. 

ticularly subject to fluctuations in abundance. Tn NCTV Sol1t11 Wales, Miss E. Pope, by arrangement 
wit11 the Director of the A1u~tra l ian  Museum, eontin~led ( a )  f'izchords (Sara i r lo~s  ne0~i1r~7i*rdzrs)1 in New tile of sllarki b l t rn  by the trawlcrH 

South '\vales nr:ltc,rs, arc usually fairly abllndant preSFllre ,tTork aIlcl the cessation 
( n l ~ r e  so than mackerel) but appear to be subject to tralrling tt>iminatccJ Ilrr  \ oluntary operations. 
sorlle fluctuationi in abundance. Some additional information concerning the eggs, 

( i r )  I'erth aerring.--This is  the only species of young, ant1 growth of sharks was obtained in varions 
Western Australian fish which is being canned commer- StateR i]llring the year., nrld the biolnetric and 
Cially a t  present. Pr ior  to the mar i t  had no market other obser~~ntions continued. Sorrte Western Austra- 
value whatever and was regarded as a nuisance by the lian sharks !rere tagged, but no rwoveries have been 
fishermen. I n  view of the high degree of palatability ~ . c ' ~ ~ ~ t ~ d .  
of the canned ~ r o d n c t ,  equivalent to  the imported 

( z t i )  Black Braam (Iioughleyia a7Mtmlis).-This is tinned herring. and pilchards, it is felt that the illlpol.tallt (yiPlcling 5-7 per cent. of fish 
industry irill bi~rrive after the mar rle.<pite 01-errcas cauglit in tile ellsterll s tates)  in the of inshore 
competition. fishrrmen, and work on ntattlrial collected during the 

A'S it an  estuarine 'peciesl occurring in the past four yea1.s ua, rollnd<hd off dllring the year by 
rqtuaries south to, but not beyolld, WonneruJ?, the mten,i\e field and market ohsprvations; a report has 
~rinestricted exploitation wonld he hazardons and fears bi,en on the resultr of tllcsc prelilllillary 
hare  already k>i.n voiced in the State Parlianlent into eeonol,lic biology of the speeipR. 
regarding the status of the species. There is n o  evi- ~~~~~~l~ ha,.. beell found, tllc &idencc available, 
d e n ~ p  that depletion is a factor yet, but to be very slow as lrith that  of other estaurine 
inrestigations 11are bwn set i n  train to ascertain i ts  spec;es of eeonolnic inlportance. ln four rears a size 
life h i s toy ,  &c. An active santpling programme of only approximatply in. is reached, and sexual 
is designed to nive information On growth ratf23 and nlabllrity is llsllully a t  this size. Growth rate 
nraturity has b t ~ > n  carried out both in the field and in is affected principally by seasonal fiuctuations, being 
the Ca'lne'J'. 'xPeri'lental fi'l'ing for snlaller size' little infloenrp(l by ,ex or latitnde. Lletnellyl investi- 
than are sent to the cannerv ha? been succesrful in g,tionq il,dicate a much inlproved yield wollld 
obtainirlg sizes dol~-n to tlie 0-groi~p.  Tagging investi- result if the bulk of the bream JVcre allolyed to reach 
gations will be institnted as soon as the appliances arcA the age of six years, when the size is xbout 10 in. 
received to ascertain tlie drgree of inter-estaurine If the legal minimum mere placed in, end 
iuigration xhich  takcs place, kc. would be aceomplisl~ed. 

(v)  Shark  1nvesti,~afions.-In the Wedern  Austra- Further work, including tagging, is prooeeding in 
l ian region, longlining and other fiqllinn tests were o~,cler to obtain direct information on migrations, local 
cal-ried out a t  Runhnry, iZiiq~~qta, . \ l l ) an~ ,  Esperanrc races, all(] spawning ),(>haTiour. ~h~ Victorian 
and the Tiecherc~he L i ~ c l ~ i ~ e l a ~ o ,  Sharks Rap, t h ~  Fiiherieq Game nc.partnlent is cn-opcrating in this 
Murehison River, Geraldton, and Hoiitnian's ,4brolhos, 
and rcports on results hare  bccn sublrlitted a t  intervals. (vi i)  A ~ l u ~ l ~ ~ f  1nvestigafions.--3farket measuring a t  
'he e'i'ten'e of a p a ~ a b l e  fiqllery off *'''any and ~ ~ i ~ b ~ ~ ~ ~  llas bwn cnntilllled in  furtherance of the Esperance was demonstrated. progTainn1r3 of stock aitaly~is. .I brief survey J%7as "'a 'o'lcf'r'i"g mr"" shark fishing ventures in 

ma( jp  of the s i  tuntion in wrstcrll ~ ~ ~ ~ t ~ ~ l i ~ ,  and plans north-western A4ustralia, a t  Carnarvon, and off Frc-  hrcn laid for detailed lvork in that  State. mantle, are being collected, also currr,nt records of the 
fiQherv a t  ~ ~ ~ ~ h ~ ~ ~ ,  most of the sharks are  (viii) 0ysfr.r Ina~.sfigt~tions.-Routine observational 
taken. Sharks \irere also rcgnlarly inspected a t  the "vot:k of reproduction, spat fall, and growth has been 
pe r th  markets. liseful information has been ~ ~ a ~ n t a ~ n ~ l .  O n t e r  farming work on a semi-coninler- 
ob+ainrd on tile liinds llllmbers of shcnkq cia1 ccalr has been (leveloped. A concrete tank with 

abllndanee of species, kc. ,ls in ~ , ~ ~ ~ ~ ~ l ~ ~ d  reservoir ant1 tinall snbsidiary tanks has h e n  con- 

in 3943, some of the commonest .;hark< in west en^ strl~ctecl for experimental work in winter mortality, 

Australia were .~cient;fically iinllamed, so i t  n as neces- <pat fall, growth, and "condition ". 
sary to descrihc and figure a number of new or little- (ix) King F1trfhend.-The Tasmanian State experi- 
known species. The Queensland noveltics pub mental vessel Linrrl~nee provides accommodation for 
l i~hed  hy the Linnean Sorietp.of Ne\\ South Wales, an officer of the (louncil, and this has made possible 



the initiation of a programme of intensive biological 
ian~pl ing of this fibli, which is the principal species 
taken, in the field. The usual length, age, sex, maturity, 
feeding, and raciation studies are being made. This I work has a poterrtially in~por tant  conservational aspect 
with regard to the existing Australian trawl fisheries. 

(x) Lictr~ucouta ( l 'hyrs i t es  aturn).-From observa- 
tions made upon the fishery and information supplied 
by persons a~sociated with it, the suggestion has been 
put forward that the decline in the annual catch in  
Tasmania which set in about 1929 or thereabouts and 
htl. 1)crsisted until recently, was duc to lessening of 
;ienlaud rather than (as was suggested in some quar- 
ters) a scarcity of fish. This problem is to receive 
furt1ir.r attt,l~tion. 

(xi) Seu-R>d I'1uciuations.-During the season 
1913-44 a census was collducted along Croilulla beach 
to gather quantitative data regarding the annual mor- 
t ;~li ty of lnutton-hirds, qo characteristic of N ~ I T  South 
Wales beaches between October and January  each year. 
,-. 
I he mortality varies in extent from year to year, and 
\here is oridencc that ij heavy mortality coincides with 
H. poor seabon as f a r  as pelagic h h e s  are concerned 
(see C.S.I.R. Pishem'es Newsletter, Vol. 2, part  2, 
1943). A grollp of voluntary helpers aided in  the 
I\ ork, aud figures of considerable interest were obtained. 
(J~nerally,  there was a lorn mortality as compared with 
thc very high one of the previous season. 

A similar annual mortality unknown in other parts 
of southern and western Australia, is evident on the 
eastern side of the Tasrnan Sea in New Zealand. This 
mggests a certain instability in  marine conditions i n  
the Tasman Sea area causing the considerable fluctua- 
tions wliich are known in  the pelagic fish and bird 
fauna of this region. The survey is being continued. 

(xii) Aerial S'urt1~ys.-The aerial survey of the 
pelagic fish resources of Western Australia, which began 
in L)ccernber, 30i2, mas continued during August to 
Norelnber, 1943, a d  February to May, 1944. ,is a 
rrsi~lt of the war flights hare been restricted to opera- 
tional aircraft. Tht>refort~, i t  has not been possible to 
Illan the present aerial fishery surveys or to maintain 
regular obserrations orPr the whole area throughout the 
various seasonq. Ijetails of the operational flights 
cannot be giren but many were unsuitable for fishery 
ol)servations, especially in respect to such matters as 
altitude of thth :rirc.raft a i d  the area corcrecl by it. 

Unfortunately, facilities were not available duriug 
the year 1043-44 to survey such a large portion of the 
Tes tern  L\ustraliai~ coaitline as during the previous 
J ear. This mas c.speciallj regrettable in respect to thohe 
areas where in Xag,  1943, rery large occurrences of 
blue mackerel (Scornbor nustraln.si~us), an excellerlt 
cailaing fiih, 11e1.e disco~ered. I t  is therefore not pos- 
sit)le to say anythi l~g about the abundance of this 
species in 1944. 

Tuna were again conspicuous in the areas in which 
they were obsrrred in tlle first half of 1943, but the 
flights unfortunately could not be rna i~~ ta iacd  over n 
gilil-icirritly loilg ptbriotl to dijtcrlnincx the beaional 
range of these important species. I t  seems, l i o ~ v ~ r e r ,  
From inforniation obtained from ac~rial ant1 ground 
s ~ ~ r r e y s ,  that the main tuna season in this particular 
area is likely to extend from a lL~tun~n  to sprinq, with 
the peak of occurrencr in the winter monthp. I f  this 
is so, it i q  very fortunate indeed, since the climatic 
conditions in the particaular area at that time are more 
suitable for fishing operations. 

Of especial importance among the other pelagic 
fish ohserved are Spanish mackerel. There are 
probably several species of this gerlus in the area. 
These fish, which a re of excellent edible quality, appear 
to be plentiful i n  the area but i t  is too early to define 

their seasonal range. However, they have been observed 
to ocdiaur at  the sanlr time a5 tuna and it i4 probablf~ tli;~t 
they are also to b~ found during the sumrntar montlib. 

Large shoals of stnall herring-like fish have also been 
01)4e1 vc~1 fro111 th:~ air and froni the ground in the tuna 
area referrid to, nnrler conri i tions which ~11ould make 
t l i ~ i r  capture fairly ea,.. 'l'he in iyor taur~ of these 
51n:ill fislleh as a poteiltial sour(.(. of live-bait far  tuua 
fishing on a colnnierrial scale callnot be over-estimated, 
especially sinre it hns b ~ ~ n  ~stablished that the tuna 
fred frrely on t l ~ e ~ n .  Sperinlens of these small fish and 
of other potentially important prlagic sl)ecicq have beell 
oltainrd for biologici~l examination and identification. 

'I ' l l ( ,  flights liavr also disclo,ied large alcas m21ich 
hhonlrl pro1 ide rich reef fishing. .I11 oppo1,tunity was 
taken to un(i(>rtakc limited investipatio-nu by boat of 
portion of a certaiil rc.c,f arca. Tlie result, together 
with such illforiliation as is available, from the .qparse 
c i ~ i l  population and from Service personnel i n  the 
area. sugge,ts that rich fishing both for pelagic ancl 
cle~licrsal spt,cies is likely to bc ulet with on a commer- 
cial scale. 

I n  so111e areas covered by the flights, turtles werr 
seen to be very niimc~rouq. These include tllc. ediblrl 
green turtle and also the hawlcsbill from which thr~ 
" tortoise-~11~11 " of commerce is obtained. At present 
thew are not bei;ig exploitctl comrnc~rcially. Flights 
undrrtakcn orer crrtain parts of the coastline from 
hroarlly April to October are also useful for obtaining 
infornlatiol~ 011 thc ~nigrations of whales. 

During tlie flights ru11cEl evidence, photographic. anti 
cther~visi,, has bile11 Ohtairiecl ahout tlle specic~s a11d dis- 
t r i b ~ ~ t i o n  of seabirds, mhich often provide valuablc 
e v i d ~ n c ~  of the presence of certain species of fish. h 
search for seaweeds iuitable for the manufacture of 
agar i~ being ~ t ~ a t l e  in Western Australia by the Councir 
in roajuriction with the State Department of Fisheries. 
Although it is too early yet to say to what extent the 
method car1 be employed, it has provcd valual)!e for 
locating large deposits of seaweed, especially those 
waihed ashore. Srarcherq in a boat, when directed to 
onc oc3rurrencr, fo1111tl that portion of it coinpriseq !he 
species of seaweed known to be suitable for agar 
production. I t  is possible that the aerial examination 
of a large bed of such seaweed might disclose t h ~  
colour and other features necessary for the identificati.011 r\ 
of similar seaweed occurrences elsewhere. 

Interest i n  the aerial observations of pelagic fish 
in Australia, which began in  1936, has b e ~ n  intensified 
by reports on the adoption of this method on a com- 
mercial scale in  other countries. It is known that  
Japan  initiated similar work probably i n  1938. 
.\ccording to a film depicting industrial activities in 
the Union of Soviet Socicllist liepublics, which was 
recently shown in Australia, the nietliod is also now 
k i n g  used by Russian fishermen, probably in Northern 
Pacific waters. Details are also available of recent 
developments in the United States of America. United 
States Navy " blimps " are being employed extensively 
for the spotting of pclagic fish along the west coast 
of America. Already, marlred success has been 
achieved in the  finding of pilchards or sardines off 
t h ~  coast of California, and during the last season the 
rapture of over 14,000 tons of these fish was attributed 
by the fishermen to the reports received from the 
"blimps ". It is authoritatively reportcd also that 
United States Navy are  being trained in the 
technique of spotting fish shoals from the air. 

Aerial obs.ervations in  Western Aiustralia have 
already disclosed areas of much promise. They will 
be continued during a t  least portion of the coming 
e a r  and might be extended to other localitiles if 
facilities are available. I t  is hoped that  after the 
mar, equipment will be available in which to t ra in  
others i n  fish-spotting i n  Australia. The fisheries 



resources of some thousands of miles of our coastal 
waters still await exploration by air or by sea. Recent 
flights in Catalina flying-boats suggest that aircraft 
of this or related types would he snitalble for long- 
range surveys aud especially for the training of fishery 
obs~rvers. "Blimps" would be very useful indeed 
for fishery observations because of their relatively 
low speed. 

(xiii) Poisonous Fishes.-There have been many 
inquiries for Bulletin 159 describing poisonous and 
liarmful fishes, and a revised and enlargcd report on 
this subject is being kept up to date in case a second 
edition is called for. The case of a man being stung 
by the spines of a butterfish (Xelenotoca multifasciata) 
in north-nestern Australia has been recorded. The 
fish was not hitherto suspected of being harmful. 

(xiv) List of Western Australian Pishcs.-There is 
no modern work on, or even list of, the species of this 
State, which has a fauna of a~bout 650 known speciey. 
TIowever, additions are frequently coming to hand and 
wen the comniercially utilized fishes are very -little 
known. A pre1inlinar-y list has been compiled and 
some new species have been described. The actual 
li-hes referred to by the Western ilustralian fishermen 
by various common names have k e n  identified and 
have been listed towards the proposed catalogue of 
rcrr lac~~lar  names of Australian fishes. 

(xv) General Inquiries and Identifications.-Fishes 
from every Australian State, from New Zealand and 
New Guinea have been submitted for identification, 
and the information concerning them has been pro- 
ridcd to the illstitutions and individuals inquiring. 
Xany Western Australian fishes have been determined 
for the first time, and some species from the little- 
known north-western areas have been identified from 
specimens and photographs secured during aerial 
surveys. Drawings of other fisllcs ha1 e been prepared. 
Collections of fishes, made before the mar, at  Bali, 
and Buin, Solomon Islands, were identified for the 
,\nit~.alian Museum. 

5.  OCEANOGRAPHIC WORK. 
( i )  Hydrology.-In order to maintain the routlne 

observations on fluctuations in seasonal and annual 
oceanic physioehen~ical data were regularly 
vollected at several fixed points off the coast of Yew 
Sout l~ Wales, a t  two points in St. Vincent's Gulf, and 
at a series of points off the Western Australian coast. 
I t  is anticipated that similar work mill be comnle~lced 
in Tasuiania and Queensland. 

Similar work is being carried out in  representative 
estuaries. I t  is of interest to note that data so far 
c,btnilied strongly suggest that finviatilt, niuds have 
the property of absorbing phosphate. A considerable 
amount of hydrological work is being carried out in 
connexion with the Division's oyster culture experi- 
ments. 

Interesting results are accruing from drift-bottle 
experiments instituted to afl'ortl information on currents 
in Western Australian waters. Of approximately 800 
bottles l ib~rated, about one in every six was recovered 
within a Scar. Result,i so fa r  indicate that the usual 
cartographic representations of current drift round 
~outli-western Australia are misleading. There is a 
southward flow in winter along thc west coast, the 
flow continuing round Cape Leeuwin and eastwards 
along the south coast. I n  summer this is reversed. 
111 the drifts are consistent in the respective seasons, 
with the exception of certain anomalous results in 
the Abrolhos Island group. 

(i i)  Plan1~ton.-The study of the floating organisma 
(much of it the food of fishes) was continiicd in 
:~ssociation with the hydrological programme. I t  is 

becoming apparent that a marked seasonal cycle, such 
as exists i n  higher latitudes, is not a ferlturc under 
.lustralian conditions. 

A complication and analysis of economic data on 
c.xisting Australian fisheries has been completed, and 
consideration is being given to  the method of publica- 
tion. 

An analysis of the original records of trawlers is 
proceeding, the primary work being done by means 
of powers elquipment by the Government Statistician. 
The objects are to provide more exact data for com- 
parison with current and post-war catches, and reliable 
data for use in the biological study of the fish species 
caught. The statistician is also making tabulations 
from original account sales books referring to Queens- 
land and South Australian fisherv o~erations. 

d I 

An account on the economics of the fishery for 
Spanish mackerel (Scomberotrzorus com~nerson, 8. 
queenslandicus, &c.) has been prepared. An analysis 
of previous whaling activities in Australian waters 
has heen made, aild a summary prepared on the biology 
of whales. This work has been carried out in order 
to evaluate propoisals for the establishment of a 
national whaling industry in  Australia. 

The statistics of the fish catch for Tasmania for 
1942-43 were compiled and anlalysed, and a scheme 
\\as drawn up for facilitating future compilation and 
analysis on behalf of the Tasmanian Fisheries Division. 

(i)  Agar-agar Production from Seaweeds.4tudies 
on processing methods have resulted in  producing an  
agar of lower viscosity by raising the p H  of the agar 
liquor after boiling. Seaweed growing on muddy 
bottoms can be effectively treated by this method, 
although preliminary washing is necessary to remove 
as much of the colloidal impurities as possible. 
Viscosity studies of various agars have been made, 
and i t  has been found that agar made from Hypner~ 
(probably musciformis) has a low setting point and a 
viscosity comparable with Japanese agar, while that 
f ~ o l r ~  (Yrrucilaria confervoides can be lowered by $1 
control to a satisfactory degree. Agars from Eucheuma 
spinosum and Gracilaria lichenoidps have high vis- 
cosities. As would be expected from theoretical con- 
siderations, filtration of agar sols under pressure is 
less satisfactory than filtration by suction. This is 
one of the difficulties that arose 011 application of 
laboratory tests to conlmercial prodnction, as most 
industrial filters are of the pressnre type. 

In  the field, the Division has co-operated closeIy 
with the harvesters in controlling the beds of seaweed 
2nd in an advisory capacity. As a result, between 200 
and 250 tons of Gl(rci1aria were collected in 1943, 
' (  -pite several setbacks. This quantity is sufficient to 

l~roduce 60-80 tons of agar. Tlie monthly survey of 
the main areas which was carriled out by the Division 
gave a very useful check on the state of the beds and 
formed a basis for control of harvesting. Quarterly 
sl~rveys of the coast between Bris1)ane and Eden yielded 
some interesting information on the development and 
vonditions of growth of Gracilaria confervoides. These 
sulvrgs are being continned. Exl)erimental plots have 
been set out in an endeavour to catch the seaweed 
spores on various substrates, as direct transplanting 
~nethotls have so far  been unsuccessful. 

Preliminary surveys on the Western Australian coast 
of Ezlchez~rna spinosum, which is used in that State 
for agar ~uanufac*ture on a small scale, hare shown 
promise, but the difficulties of deep-sea and reef survey 
work in war-time are great. The work is continuing, 
Ilo~~ever,  and beach deposits of con~niercial in~portancc 
have been discovered on Pelsart Island. 



Three firms are now engaged in agar for 
meat-canning and medical purposes, and Gracilaria 
c ~ n f e ~ o i d e s  is being used directly by certain vinegar 
arid leather manufacturers. 0. confervoicles is also 
being use4 as an etfective substitute for Irish moss. 
No bacteriological agar is being a t  the 
moment, although reports from Australia and Britain 
on trial batches have been quite favorable. 

( i i)  Identification of Seaweeds. - The necessary 
taxonomic studies have been continued, these being 
concentrated on the red seaweeds, among which the 
agar-producing weeds occur. 

(iii) #hark Spoilage.-43tudies on the production of 
alnmonia from spoiling shark flesh have been con- 
tinued. I t  has been found that bactcrial contamination 
of shark muscle is mainly a surface  heno omen on, and 
that the production of ammonia also occurs on the 
surface, being strongly inhibited by lowering the 
oxygen tension. The bacteria isolated from shark 
mu~clc  frequently produce ammonia from as 
well as urea, and i t  has yet to be decided which is 
the more important source in shark spoilage. The 
11-ork so far indicates that careful handling and 
lefrigerated transport will do much to overcome the 
awr~lonia problem. The fact that the phenomenon is 
reqtricted to surface3 suggests the possibility of using 
brine dips to reduce bacterial infection. There is still 
:i possibility that some of the ammonia may be pro- 
duced by enzymes in  the shark iln~scle, and this problem 
is being investigated. 

(iv) Vitamin-oil Production.-Assays on vitamin A 
content on oils from various species of shark were 
continued during the year. 
'& 

8. AUTUMN SCHOOL: 
The second annual school in Oceanography was held 

in May. I n  addition to the. giving of a course on 
general oceanographic subjects, experimental work in  
i~h~i io logy  and biochemistry \?as carried out. Over 30 
students attended; Queensland and Adelaide Universi- 
ties, as well as Sydney University, were represented. 

X. NATIONAL STANDARDIS LrZBORATORY. 
1. GENERAL. 

Activities of the Laboratory have so expanded that 
existing accomnlodatioll is quite inadequate. Approval 
has been given to the completion of the building, and 
the Department of the Interior has the design work 
j11 hand. The work of the Laboratory has continued 
to have a purely defence aspect, and investigations 
have been undertaken on behalf of the services, govern- 
ment departments and industrial organizations. 

(i) General.-Bs in previous years, the Laboratory 
has been actively engaged in the examination of gauges, 
measuring equipment, and machine tools. Production 
of certain measuring equipment has been supervized; 
testing machines and accessory equipment have been 
examined and calibrated ; volumetric glassware and 
wc'gl~ts have been certified; balances have been recon- 
tiitioried; and work done in barometry and hydrometry. 
The Laboratory has been represented at  meetings of 
the Scientific Instrunlent ancl Optical Panel of the 
Ordnance Production Directorate, the Optical Panel 
Advisory to the Secondary Industries Commission of 
the Ministry of Post-war Reconstnrcticn, and the 
Standards Association of Australia. 

(ii) Examination of Gauges and ,lleasuring Equzp- 
rr~snt.--During the year, over 30,000, gauges li7ere 
examined. These included large batches of screw 
gauges and adjustable screw gauges. Advice has been 
given to manufacturers ancl, when necessary, their 
~q i~ ipment  has been set up and tested in their works. 

Prototypes of instruments have been examined and 
advice given in improvements of design and manu- 
facture. 

Staff has been trained for industrial and depart- 
mental establishments. Lectures have been given a t  
the University of Sydney and the Sydney Technical 
College. Educational visits to the Laboratory have 
been continued, and have included members of inspec- 
tion services, educational bodies, and tool-room staffs 
of industrial organizations. 

(iii) Manufacfure of iveasuSng Equipment.-Dur- 
ing the year, production of measuring equipment such 
as bench micrometers, small optical projectors, pitch 
nieasuring machines, and slip gauges was continued on 
behalf of the Ministry of Munitions. Experiments i n  
the manufacture of special slip gauges out of Aus- 
tralian steels have proved successful. Difficulties of 
production of very thin slips were overcome, and these 
scarce sets are now available. Specialized laboratory 
cmquipment and appara i~h  difficult to obtain frorn 
abroad has been designed and manufactured at  the 
Laboratory for other Divisions of the Council. 

(iv) Calibration of Testing A1nclzines.-The routine 
examination of test houses, their staffs and their 
methods, has been continued on behalf of the various 
inspection authorities. Special tests, visual tests, and 
calibrations have been carried out, and advice was 
given for investigations carried out on mechanical 
engineering problems such as testing of pivot hardness, 
rubber hardnes,s, the use of high-speed pl~otography in 
the analysis of rapid mechanical movements, calibra- 
tion of accelerometers, and Bourdon tube designs. 

(v) Volumetric Glassware.-Further assistance has 
been given to manufacturers of volumetric glassware in 
the calibration and design of production testing equip- 
ment and the improvement of the quality of products. 
Volumetric glassware has been calibrated, certified, 
and special investigations have been carried out on 
mattcrs arising fro171 the design and use of calibration 
equipment. 

(vi) Nass.--Demands on this portion of the Section 
have increased considerably during the year, and 
service now includes recoiiditioaing and adjustment of 
balancers. Deliveries of 6tandards of niass and balances 
from abroad are still outstanding, and additional steps 
have been taken in an endeavour to improve the 
accuracy of standardization. Demands for standardi- 
zation of both metric and imperial weights are rapidly 
increasing., 

(vii) Barometry.-The inspection services are show- 
ing incrcaseil demands for examination of pressure 
testing apparatus, and equipment is being designed to 
meet these demands. 

(viii) Hydrometry.-Investigations on hydrometers 
have been stimulated by  demands of the services and 
the development of local production. 

(ix) Time.-Initial equipment for the establishment 
of a time testing section has been installed, and is 
functioning satisfactorily. Further apparatus is in 
course of planning or construction. A method has been 
developed for separating periodic errors of clock and 
rhronograph. 

( i )  Generat.-During the last twelve months, the 
main effort of the Electrotechnology Section has again 
been concentrated on the contin~~ation of the confiden- 
tial investigations undertaken on behalf of the fighting 
services. Early in the year, the urgent necessity for 
the improvem(nt of electrical and radio equipment for 
use in tropical areas demanded much attention, and 
since, as mentioned in the last annual report, the 
respollsilui1it-y for the co-ordination of this ~ ~ o r k  was 
delegated to the Electrotechnology Section, action was 

' 



taken to provide appropriate research and testing 
facilities. Tropic-proofing investigations are now well 
in hand. 

I n  addition, tPere has been a steady flow of electrical 
testing work, and a consideraUe number of miscel- 
laneous investigations have been undertaken. At  the 
salllcl time, the testing facilities of the Section have been 
slightly 'extended. 

( i i)  Confidential Invest iyut iom. - Two major 
defence projects in hand for the Army and Navy, 
together with several minor investigations of a con- 
fidential nature, contiilue to occupy most of the time 
ctf the Section. 

( i i i)  S'tandardizntion and Testing.-(a) Standardz- 
ztrtion.--1toutine calibrations have been carried out 
on a number of the Laboratory's direct current and 
audio freqneilcy instrun~ents. A start has been made 
on the p~,cparation of drawingh for various items of 
eclui1)nlcnt for D.C. and A.C. testing. I t  is hoped to 
arrange a progranime of design and construction so 
that testing facilities should Ite substantially complete 
in  tirne for the occupation of the proposed building 
extension. 

With regard to the Laboratory standard of induc- 
tance, advice has been received from England that, 
owing to the war, the National Physical Laboratory 
is not a t  present in a position to undertake the test- 
ing programme. Arrangements have accordingly been 
madc for the equipment to be retained in England until 
the tedts can be carried out, and, on complet~on of these 
tests, i t  will be forwarded to the United States National 
13uruau of Standards fol, international cornlmrison 
before shipment to Australia. I n  the meantime, a sub- 
divided condenser, which the National Bureau of 
Standards ofyered to makr available on loan, has been 
received, and has already been used to check three 
fixed mica condensers which have hitherto been used 
as standards. Very good agrccmcnt 1va.c obtained. I t  
is intended also to send to the Bureau of Standards 
two of these condensers for calibration there. 

A Sullivan tuning fork and ~nultivibrator set on 
loan to this Laboratory has been returned to Munitions 
Supply Laboratories, a t  their request. 

( 2 ) )  il'(jsfilrg.-The Section has issued 71 formal 
reports (luring the year. The i t t~ms tested comprised 
nlainlS D.C. indicating instruments, potentiometers, 
and resistances, but a mimber of tests a t  power fre- 
qlicncie~ and audio freqlucncy have also becn carried 
out, nlainly on indicating instrulnents and capacitors. 
I n  addition, in connexion with the tropic-proofing pro- 
gralnme, reports have been issued on the rc,sults of in- 
vestigations of the climatic suitability of radio con- 
necting wires, lacquers and electrical insulating 
~ i i r l~ i shes ,  and capacitors of both local and overseas 
manufacture. 

,It t l ~ r  request of the Superintendent, Munitions 
Supply Laboratories, tests have been carried out on the 
cable testing equipment in  a large industrial under- 
taking, with a view to its approval as a Test House, 
and a formal report has been issued. 

L\ request has becn received from the Director of 
Radio arid Signal Sul)plics, Ministry of Munitions, ask- 
illg the Laboratory to uincicrtnke the calibration of 
signal gcli~erators. ,lrrangenlents have heen 111ade for  
suitable rquipn~ent to be obtained from abroad, and, 
in the l ~ ~ r a n t i m ~ ,  the l'ostmaster-General's Department 
is prepared to carry on temporarily with this work, 
as f a r  as available equipment will permit. 

Bssistancae has been given to another Division of 
the Council in connexion with the measurement of very 
small interclectrode capacitance of valves. Following 
a request from an electrical firm for calibration and 
adjustment of a large permanent magnet, a technique 
has been developed for the accurate measurement of 
large magnetic flux. 

(iv) Tropic-proofing Investigations.-As a result of 
the decisions made at  the conference convened by the 
Scientific 1,iaison Bureau in ?Ilelbourne on 14th May, 
1043, to discuss the tleterioration of service equipment 
in the tropics, this Seetion accepted responsibility for 
the co-ordination of work relating to the tropic-proofing 
of electrical and radio equipment. E?vidence of serious 
dctcrioration was soon provided by large comignments 
of electrical aild radio equipment and materials returned 
from New Guinea, and by the findings of a Scientific 
Miksion which visited tropical areas to rcport on 
conditions exkting there. 

To enable suitahle testing and research facilities to 
be established as soon as possible, temporary accom- 
modation was found for a tropic-proofing experimental 
group, first in the l'hysics Departmrnt of the University 
of Sydney, and, more recently, i n  a chemical laboratory 
in the grounds of St. iIndre\\'s College, University of 
Sydney. Labol.atory equiprr?ent, including ovens, 
m0111d chambers, a humidity chamber, and a small 
quantitv of electrical testing equipment, has been 
iilstallcrl and is operating satisfacatorily. Orders for 
additional electrical testing equipment have been 
placed overseas. 

Considerable progress has been made, but activities 
hitherto have been restricted by lack of staff and 
accommodation. The position now is considerably 
better, and a n  increasing volume of useful results is 
being provided for the services. The investigations have 
been carried out in  close co-operation with the fighting 
services, the Ministry of Munitions, the Standards 
Alssociation of Australia, the Scientific Liaison Bureau, 
Mnnitio115 Supply Laboratories, the Postmaster- 
(ielieral's Research Laboratories, other Divisions of the 
Council, and a nurnber of private industries. 

The recent appointment of a phyicist  has made 
possible the expansion of work on the study of the 
abso~.ption and diffusion of moisture in materials. The 
standartlization of ~~rocedures  and equipment for 
climatic testing is of the greatest importance, and con- 
siderable tirne has been devoted to this project. 11s a 
result, i t  is now possible to prepare tentative recom- 
mendations for huuriclit,v (ahambers f o r  qualification 
and procluction testing. 

To expedite the solution of the inlnl~diate problems 
associated with the use of electrical and radio equip- 
ment of present design and construction ~ lnde r  tropical 
 condition^, rl~ost of the resources established have bee11 
devoted to ctd hoc investigations. These investigations 
have been uridertal;cn, ah far  as possible, in accoidanca 
with t21c statement of priorities submitted by the 
services. Work is proceeding as follows:-(a) in the 
Electrotechnology Section on fixed capacitors, dry bat- 
teries, impregnation and sealing of i n d a t i n g  materials 
and radio frequency coils, dry metallic rectifivrs for 
instruments, connecting wires, elec.tri(:al indicating 
instruments, fungicides and electrical insulating var- 
nishes; ( b )  at  Munitions Supnly Laboratories on th t  
prel~aratlon of a specification for electrical insulating 
varnishei; (c) at  thc l'ostmaster-General's Research 
Laboratories on the sealing of transmitter insets for 
telel~honcs; (ti) at  the Radiophysics 1,aboratory on the 
de\elopmc.ut of vil~ratiol! t e ~ t i n ~  equipment; ( 8 )  the 
Mycological I'nncl, Sydney (~Scicntific Liaison Bureau) 
011 the trqtil~g of tlie rvsistance of electrical materials 
to n~ould :it+;:ck; ( f )  the major radio arid electrical 
induqtrics ha le  been giving very valuable help i n  a 
meaqure drtrrminrd by their facilities. 

Considerable progress has been made on several of 
these projects, and a number of technical reports have 
heen pr(>pared and circulated. -Idvice has also been 
gi r rn  to service organizations and the Standards L l s s ~ -  
ciation of Australia in  the preparation of specifications 
for the testing and mannfacture of service equipment. 
Lectures on the tropic-proofing of radio equipment have 
been given on three occasions. 



(v) AIiscelluneoz~s Invesfiyutions.-The Section was 
I represented at a conference convened recently in  Xel- 
I 

bourne by the Stilndards Association of Australia to 
discuss a proposed specification for electrical indicating 
instruments for the services. Assistance has beell given 
to an electrical firm in tracing the cause of nun-linearity 

1 in the deflection-current characteristic of electrical 
indicating instrulllcnts n~anufactured by t l ~ b  com- 
pany. The construction of an esperimental model of a I 2110-cycle frequency meter for the Department of the 
h'avy has been completed, and tlie meter llas been 
handed over to the Navy for test. ,Issistance has been 
given to a firm concerned in aircraft production, in 
connexion with the demagnetization of arniour plate. 

At the request of t l ~ c  Metrology Section of this 
Laboratory, assistance is being given in the setting 
up of rlectrical equiplncnt associateci with a high-speed 
camera. A request has been received for assistance in 
developing a suitable method for the measurement of 
the thickness of cast-ii-on pots which arc accessible from 
the outside only. Preliminary tests are being made, 
using a D.C. resistanre inctliod of measurement. 
Advice was given to a Sydney firm regarding the 
checking of frequency stability of electricity mains for 
certain tests undertaken by this firm. ,111 investigation 
has been undertaken of the performance of locally 
produced generator sets for the Royal Australian Air 
Force. Trsts are still in progress. 

(vi) Other Aciioi1ies.-,I course of four lectures 
dealing with tlle electrical transmission of numerical 
data was delivered to fourth gear n~echaiiical and 
electrical engineering studell t s  at Sydney University. Ll 
lecture demonstration on the tlleorg of A.C. bridges 
was given to third year and fourth year students in the 
Physics Department. 

4. PI~YSICS. 
( i )  General.--The work of the Physics Section dur- 

ing this year has continued to consist almost entirely 
of a series of investigations for the services or in 
co~lnexion wit11 the production of munitions. Many 
of tl~ese have arisen as a result of the Laboratory's 
association with tllc Scientific Instruments and Optiaal 
I'anel of the Ministry of Munitious. .\t the present 
most of these investigations are in the sl~ecial fields of 
optics, photometry, and heat. P ro~is ion  has been made 
in the projected extension of t l ~ e  1J11ilding for work in 
acoustics. Plans are also being made to extend the 
work of the Section to include X-ray diffraction and 
electron diffraction. Tt is not espectcd, howcrer, that 
these plans will come to frnition for some considerable 
time. 

The Section has been called upon to design and 
construct numerous instrunlcnts for the services and for 
other divisions of the Council and for Go\-ernmen1 
Departn~r,nts. Thc excellent facilities provitlcd bg the 
Laboratory's dra~ving office and workshops have n~ade  
this possible. The optical shop in nhich precision 
optical components can be constructed has proved, as 
waa anticipated, essential to the Laboratory. The officer 
in ellarge of the Sectioi~ x-as made a member of the 
Royal Australian ,2ir Force Flying Personnel Research 
Colnlnittee, and was also non~inatcd as a member of 
the ,Idvisory Cor~~nlittee 011 IIousing Standards of the 
Sliiiistr- of Post-war Reconstruction to advise on 
php-iral problems arising in the work of the Committee. 

Some of the rnorc important projects are given below. 
(i i)  Heat.-(a) It~ternational Temperature Scale. 

-A series of investigations is in progress concerned 
with the maintenance of the International Teinpera- 
ture Scale. Tlle methods of measuring temperature 
to this scale are prescribed by the allocation of definite 
temperatures to a number of fixed points. The methods 
of interpolation in the range O0 C. to 1063' C. are 
being investigated. This work has involved the con- 
struction of platinum resistance thermometers and an 
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iilvestigation of the effect of the physical constants 
of the platinum. The conipletion of this work will 
iuakc the Laboratory independent of substandard 
la boratorics abroad in the standardization of liquid-in 
glass thermometers. Somewhat similar work is being 
carried out on the thermoelectric characteristics of 
thermocouple wires and their dependence on the 
physical properties of the nietals of which the wires are 
coinposcd. 

Following the setting up of equipment to realize the 
1063" C. point on the International Temperature Scale, 
the Laboratory is now able to maintain. the Inter- 
national Temperature Scale without dependence on 
laboratories abroad. To in~prove the accuracy of 
measurements above this temperature, a detailed in- 
vestigation is being made on the operation of disappear- 
ing filament optical pyrometers. 

( b )  Resistav~ce Clinical Thermometry.-An investi- 
gation, no~v completed, involved the design of a satis- 
factorS tliermomc~ter suitable for anal use, in which 
temperatures can be read at  a distance from the ~ a t i e n t .  
The instrument is of the resistance type in a wheat- 
stone bridge circuit with a meter to indicate the lack 
of balance of the bridge. 

(c) Therneocouple Psychrometers.-In order to 
aisist in a research project being carried out by another 
I)i\-ision of the Council for one of the Services, an 
instrument involving the use of a series of thermo- 
couple,. has been developed in the measurement of 
hurnidity in thr' atmosphere from an aircraft. The 
project 118s brought to light several interesting; features 
ill connexion with the use of thermocouples for 
psyrhroinetric purposes, partioularly in relation to the 
variation in the response of such an instrument with 
air speed. 

(cl j  Heat Il'rutisf er in  Aircraft Enlgino Radiators.- 
dssistancc1 is being given to the Departnleiit of Aero- 
nautics, ITniversity of Sydney, and the Brmy Inven- 
tions Directorate, in the teillperature measuremenlts 
associated with tests on a new type of radiator. Special 
assistance was necessary owing to the precision 
required and tlic qome~vhat unusual nature of the 
measureinents to be made. 

(e) 17iscosify.--Some investigations have been made 
on nlethods of measuring viscosities of emulsions. 

( f )  Industrial Pyrometry.-In conjunction with the 
tliree Service inspection departments and the Muni- 
tions Supply ,Laboratories, the Section has undentaken 
t l ~ e  calibration and inspection of pyrometric equipment 
employed in munitions manufacture in  New South 
\\'ales. lieports issued have greatly improved indus- 
trial facilities for the heat treatment of maherials and 
the rnainteriance of the accuracy of control equipment. 
Data collected ill this work show promise of yielding 
information of importance in the design and function- 
ing of industrial furnaces. Officers from the labora- 
tories of firms and other organizations have spent short 
periods at the Laboratory to receive special training in 
pyronietry. The 1,aboratory has given much assistance 
to the development of local nlanufacture of pyrometric 
instruments. These include thermocouple indicators 
and controllers and radiation pyrometers. 

(Y) Tests on Austmlicrn-made IVooden Aircraft.- 
Tlie Section has collaborated with thc Division of 
Forest Products in an investigation of wooden aircraft 
structurri under tropical and Central Australian con- 
ditions. This work consisted in measurement of the 
temperature and humidity in these structures in the 
field, :ind included several visits by illembers of the 
staff to Northern Queensland and Central Australia 
for the installation of special aquipment. 

(iii) I,{ght.-(a) Optical Instruments.-A number 
of optical instruments have been designed and the 
compollerlts constructed for other Divisions, and the 
Laboratory has provided the scientific supervision of 



the design and manufacture of a number of optical 
ir~struments for the Services. These instruments 
ir~clude a naval gun-sighting telescope, photo-elastic 
apparatus, autocollimating strain gauge, microscope for 
a toolroom grinder, projection lenses for a gauge pro- 
jector, and Lummer Brodhun photometer heads. 
Certain special optical instrumen~ts are of interest 011 

account of the application of ~ h ~ s i c a l  principles in  
other fields of science. These are a photo-electric 
turbidimeter which has been designed for the Division 
of Food Preservation and Transport for measuring the 
concentration of bacterial suspensions; and a proto- 
type photo-electric haemoglobinometer, at  the request 
of the British Medical Association Haemoglobin Com- 
mittee, with a view to its eventual use in hospitals. 
Filters for use with colorimeters used in  the measure- 
ment of haemoglobin have also been developed. 

(b)  Optical Glass.-The testing of all Australian- 
made glass has been continued, including that for 
export. Tests of optical glass are necessary to ensure 
that the glass is optically homogeneous, free from 
defects such as striae and " seed ". Some of these tests 
require laboratory work of high order of precision. 

(c) Photometry and Colorimetry and Radiation.- 
Through the co-openation of the National Physical 
Laboratory, England, and the United States National 
I3ureau of Standards, accurate photometric standards 
of candle-power and flux are now maintained by the 
Laboratory for the Commonwealth. Steps have been 
tzken to arrange for the manufacture of substandard 
lamps and their supply to all photometric laboratories 
in Australia. The Laboratory has given advice on 
photometric problems in  the standardization of 
fluorescent lamps. 

During the year, the facilities of the Laboratory for 
photometric and colorimetric investigations have been 
applied to a large nurnber of problerris for the Services. 
Among these are the preparation of a specification for 
aircraft signal lights for the Department of Air, the 
p~.oduction of limit glasses to control their manufac- 
ture, the developmen't of two types of photo-electric 
tricolorimeter, the supervision of the testing of 
fluorescent lamps, design and construction of equip- 
ment for the measurement of colour and gloss of opaque 
materials, and for very lotv intensity measurements. 

(d). Glare.-The cause of severe visual fatigue 
experienced among operatives installing aluminium foil 
for the heat insulation of ships was found and a simple 
solution provided. 

(e) Dark Adaptation.-Further work in  this field 
has been undertaken and the Laboratory-designed 
adaptometer is being used in the Services. 

(f) l'is~11 Problems.-Applications of the physics 
of vision and illumination have been made in numerous 
problems in the Services and in industry. (1) Anti- 
~ ~ i r c r a f t  spotters' goggles:-Considerable assistance has 
been given to firms undertaking the production of these 
goggles, which were developed at the Laboratory for 
protecting the eyes of anti-aircraft spotters and 
enahling them to ,see aircraft in the ncighbourhood of 
thc sun. The methods involve the fusion of two glasses 
of differing optical densities. The demand for these 
goggles has now extended to other branches of the 
Services. (2)  Welders' eye protective g1ccsses:-Follow- 
ing on investigations at the Laboratory concerning the 
present position of the welding glasses, a draft specifica- 
tion has been drawn up by the Standards Association 
for welders' goggles, these including glasses for gas 
welding, electric welding, welding of aluminium, and 
for welders' assistants. The Laboratory's recommenda- 
tions have been accepted in this work. Work has also 
been carried out on the additional protection against 
impact afforded by glasses toughened in Australia and 
normal overseas products. 

(g) L i g / ~ t i n g  of Aircraft InteGo~s and Aircraft 
Instrum.ents.--A report has been prepared by the 
Laboratory on the relative merits of various methods 
of illuminating aircraft instruments for use a t  night, 
and conclusiolls reached that the most satisfactory 
method would be an orange self-luminous paint for 
important markings. Paint of this type has recently 
been received at the Laboratory and tests on its 
efficiency are proceeding. 

Assistanoe has been given on numerous occasions to 
rtlanufacturers concerning the suitability of various 
instrument dials for use under red light. I n  addition 
tests have been carried out on paints for the interior 
of aircraft, with a ricw to providing satisfalotory 
brightness in the day-time, and absence of reflection of 
light at  night. - - 

Photometers made at the Laboratory have been 
calibrated and issued to Common~~ealth Aircraft Cor- 
poration Pty. Ltd. and Department of Air for use in  
the measurement of intensities of red light in aircraft 
coclrpits. 

(iv) Jewel Bearings.-Due to the very large demand 
by the (Services for electrical indicating instruments, 
it has been necessary to develop various alternative 
" jewels " to replace the sapphire jewels normally used 
for the bearings of such instruments, and now in  short 
supply. This Laboratory was, some two years ago, 
concerned wit11 the development of a process for the 
heat moulding of such jewels from pyrex glass, and 
two firrns in Sydney, one of which was operating before 
the war, are now producing these je~vels in quantity. 
Tests are being carried out on glass jcmels, both local 
and overseas, and on sapphire jewels to determine their 
relative resistance to shock and vibration, as locally- 
made glass jewels appear to be slightly inferior to 
imported glass jewels in this respect, both being 
markedly inferior to sapphire. Jewels of other types 
of glass than pyrex arcJ being moulded in the Labora- 
tory for test. An investigation is also being made of 
the suitability of various oils in reducing the damaging 
effects of shock and vibration on pivot-jewel 
combinations. 

XI. AERONAUTICAL INVEISTIGAT~ONIS.  
1. GENERAL. 

For reasons of national security i t  is not possible to 
write a report which adequately covers the work of 
the Dirision. I n  what follows, no details are given of 
the work described and many projects are not men- 
tioned at all. 

I t  is just over five years since the Chief of the 
Division arrived in  Australia for the purpose of estab- 
lishing the Division. When viewed with the perspective 
which another ten or twenty years will bestow, this 
first five years will probably appear as the period in 
which the Dirision acquired the nucleus of its scien- 
tific, technical, and administrative staff, acquired or 
constructed its first items of equipment, trained its 
staff in the use of this equipment, and raised its output 
of scientirfic and derrelopmental work to a considerable 
magnitude. I t  is fitting that the 'Chief of the Division 
and sonie others of his scientific officers should now be 
away in Englantl and the United States of America 
rene~ving scientific contacts and making new ones in 
relatiori to the latest developments in aeronautics in  
preparation for still further progress. Following the 
return of the Chief it is likely that a comprehensive 
plan for the second five-year period can be laid out. 

A notable event during the year was the announce- 
ment of the developmental work which has been going 
on in England for some years on the new form of 
propulsive unit, the jet engine. This invention is likely 
to cause very great and far-reaching changes in aero- 
nautics all  over the world and should make possible 



great increases in  speeds and rates of climbs and ulti- 
matelv. after further work, in  fuel economy and range 
of aiGcraft. 

The Divisioll was visited during the year by Sir 
Henry Tizartl, former Chairman of the British Aero- 
nautical Research Committee. This visit strengthened 
the liaison between the Division and the British - 

reseaiech laboratories, an essential feature for the proper 
carrying out of aeronautical research work in Aus- 
tralia. The field of aeronautical research still appears 
to be boulldless and is ever-extending. New develop- 
ments requiring investigation are constantly appear- 
ing and it is for such purposes that staff are now 
overseas seeking acquaintance with the fundamental 
teclmiques involved. 

'rhe work of the Division falls naturally into two 
kinds: (1) ilssistance to the Royal Australian Air 
Force, the ilustralian aircraft industry, and the United 
States Army Air Force on the immediate problems of 
uzal~nfacture and operation of aircraft. (2)  Long- 
range research on fulidamelltal matters on which future 
progress will depend. Because of the war, the greatest 
weight of the 1)ivision's work has been thrown on to 
the first type, the immediate ~roblems, but the long- 
range rt~search 118s not becn neglcctcd altogether, SO 

that there will be a basis on which to work when this 
type of research assumes its rightful place after the 
finish of active hostilities. Tlie Division's staff and 
facilities are overtaxed in  the calls made upon them in 
the solution of aeronautical problems and in the 
development of new aircraft equipment. To ensure 
the most effective use being made of staff and facilities, 
a committee has been set up representative of the 
Royal Aiustrnlian I\ir Force, the Department of Air- 
craft Production, and the Division for the purpose of 
deciding the order of priority for all work required 
other than that originating in the Division. The ~ ~ o r k  
is organized under the four following sections, each the 
responsibility of an officer-in-charge. 

2. STRCCTURES AND MATEEIALS SECTION. 
The full-scale wing testing laboratory has completed 

the first year of i ts  existence and fully justified its 
construction in the tests to destruction which i t  has 
carried out on various wings and taiIplanes for the 
Royal Australian Air Force and industry. Such tests 
provide vital inforanation to both designers and 
operators of aircraft on the strength of the wings when 
constructed and after certain periods of flying time. 
Tests of panels representative of parts of new aircraft 
types have been carried out for the industry, and 
similar tests hare becn made on engine mounts to 
assess their strength. A great volume of work has 
been done on strength testin,g of sniall components, 
parts and materials of aircraft such as springs, 
hydraulic hose, steels, textiles, flexible drives, light 
alloys, spot welds. 

Work has continued on the collection of design data 
on Australian timbers and wooden conlponents for air- 
craft, and the construction of moulded ~vood products 
has becn carried furthcr. This latter work has as its 
object the perfecting of technique in this new form 0: 

wood constnletion. Aircraft flooring designed for mlaxl- 
mum strength and minimum weight has been developed, 
and design information is being collected as part of an 
Empire-wide scheme to provTde designers with the 
maximum and minimum conditions relative to tempera- 
ture and moisture content to which wooden aircraft 
are subject. The application of the latest mathematical 
methods of the analysis of structures is continuing, 
and the perfecting of the electric strain gauge as a 
means of detc.1-mining loads and stresses in structures 
is being developed. 

On the metallurgy side many investigations have 
been made into problems relating to corrosion of the 
airfrnnle and engine parts both in  store and in  use. 

For the industry and D e p a r b e n t  of Civil Aviation, 
various tests have been made for the purpose of defin- 
ing reasons for failure of aircraft parts. An investiga- 
tion is in hand on the copper brazing of joints in  steel, 
as this has promising application in  aircraft work. 
The fabrication of metal parts by the sintering of 
powdered metals under heat and pressure is also the 
subject of research work, as such a method will allow 
parts of complicated shape to be produced without any 
machining. The salvage of worn engine cylinders by 
chrome plating gives promise of successful develop- 
ment, and the examination of the properties of Aus- 
tralian aircraft steels has been continued. 

The major work in  this section has been in  ~rov id ing  
assistance to the aircraft industry on the aerodynamics 
design of new aircraft types and modifications of exist- 
ing types. The wind tunnel has been engaged almost 
full-time on this work. I n  addition, work for the 
Itoyal Australian Air Eorce and United States Army 
i l i r  Force has been done on the improvement of engine 
test cells, bombs, towed targets, and rocket projectiles. 
Work for the Navy on hydrodynamic problems of 
some of their equipment has abo been done. Advice 
has been giren on the flow of air in  food dehydration 
plants. 

Theoretical work on the design of fans running in 
ducts has becn carried further and made applicable 
to the design of compressors for jet propulsion. Com- 
pressible fluid flow has becn investigated mathematic- 
ally, and t11r7r)nlenc.e arid boundary layer phenomena 
analyscd. As speeds of aircraft approach that of 
sountl the subject of gasdynamics is corning greatly into 
proniineiice. This subject, the theory of which is being 
studied, deals with tht' flow of gases at  speedb approach- 
ing that of sound and  take^ into account the compres- 
sion wave wllich may occur at  such speeds. 

Work in co-opera tion ~ ~ i t h  the Roval Australian Air 
Force on full-seile flight tcstii~g con<iiiues but has been 
reduced in quantity. This follows upon the dccision 
made by the Royal ,luitralian Air Force to expand 
their Aigllt testing estal~lishnient into No. 1 ilircraft 
Performance Unit, aft?? which they iuclilcated that their 
need for assistance from the Council was reduced. 
Sininltaneously, liaison with the ,leronautic,s Depart- 
ment of Sgdiley I-nirersity has been increased by the 
estahlishmc~nt there of a small extra-mural teal11 of 
research workers to investigate in the wind tunnel the 
stability and control of ,luslralian-designed aircraft. 

A big prograrnine of engine tcbtilig llas been carried 
out during the year on engines varying from 5 to 1,650 
horse-povcr. Captured Japanese engines have been 
tested for the United Statcs L l r ~ ~ ~ y  Air Force, and the 
fuel consumption of an Australian-built Twin Wasp 
has been determined so that inaximum range of the 
Beanfort might bc utilized on ocean reconnaiss:lncr. 
Tests have been inade of several small stationary 
engines of 10 horse-power and under, used by the ,lrmy 
and Royal ,l~istraliaii Air Force for driving generators. 
111 one case, by co-operation with the manufacturing 
firm, considerable improrements were embodied result- 
iug in the enzinc. being able to perform very ~riucll 
more effectire se r~ ice  than in its original design. 

Information on cooling of an rngine intended for 
installation in a nctr Lir~.;traliaii-tlesiglled aircraft mas 
supplied after tests had heen done. Carburettor settings 
have becn checked for the Royal Australian Air Force. 
The problem of excluding duct from aero-enginec: has 
heen carried further by the construction of equipmeut 
for testing air cleaners, and another long-range project 
is concerned wit11 the dcrelopmcnt of a rotary ralve 
~ngiae .  -411 exhaust flame damper has been developed 



I fur a Royal Australian Air Force aeroplane, and 
Japanebc and Germall eiigine parts and components 

1 have been examined and reported on. I n  addition, 
large nunlbers of small tests on oils, greased, spark 
plug., h~drau l ic  fluids, kc., have been carried out. 

111 adclitioii to doing work at  the request of govern- 
nieiit autlioritiep, this Section designs and constructs 
-1)ecial research instrulil~nts needed by the other 
bections. Such work in thc past year has iilcluded an 
elrctro-n~agnetic balance for. a new wind tunnel, a 
1)lloto-cllectric shut-off, an elwtric manometer, a flow- 
m ~ t e r ,  an electro-magnetic fatigue machine, several 
oscillographs, electric strain gauge equipment, aiid a 
hot \\ire instruitleilt for lneaaurernellt of turbulence. 

'The work for gorcrnlncnt autl~orities coyer8 the type- 
testing of iii~truinents such as air-speed indicators, 
t ae l~on~e te rs~  pitot heads, flexible drives, temperature 
gauges aiid i i i ,~~~la t ing  material. I n  addition, captured 
.Japanese instruri~ents have bceli analysed and reported 
on to the Royal ,~ustraliaii Air Force. 

XII. TXVXSTIGATIOXS I N  1NI)US.TRIAL 
CI-IEMISTIIY. 

1. QEAEHAL. 

DifEvulti6s associated with shortages of man-power 
and materials contiiiuc, but are gradually being over- 
con~t]. The Chcrnical Engineering Section is now well 
equipped to conduct pilot plant w-ork on several pro- 
ce~scs developed in the Divisional laboratories. Exten- 
s i o n ~  occllpied late in 1943 pl.ovid(h laboratory accom- 
uiodatioii for control work alongside these pilot plants. 
Wit11 additional nork~liop space available as the result 
of re-arrangr~n~ents the Division of Aeronautics, the 
alatisan itatf has bcrsii considerably increased and is now 
able to scrre the sciei~tific staff illore effectively. 

,ldri\ory work for other governinent departments 
ant1 the services continues to occupy a large part of the 
time of honior officers and, in many instances, has in- 
vnl\-t~d investigational work. Indu.;try has been helped 
ill Irlany ways, tliougli there has not yet been established 
thc~ close liaison that should beconie a feature of the 
nil ision's acdtivities in the post-war period. 

The Division now having been in operation for four 
years, it seems appropriate to examinrl the considera- 
tion\ ul)on uhich its future progran~nlc -rill be based. 
ITp to the pixsent the selection of rcsearch projects has 
beell dictated by mar-tinle needs and by the availability 
of staff arid equipnlent. IIon-ever, at the instigation 
of the Bxr>c.ntire Committee, the Division has prepared 
a statenlent showing in broad ternis its proposals for 
work in the post-war period. These proposals have 
been approveil in general by the Council, but it will be 
iil~possible to irr~plement them for some time. 

I t  qcerrls that ~vortll-while projects within the 
J)i~ision's tern~s of reference as set out in the Annual 
J i e , ~ ) r t  for 1939-40 are not likely to diminish in number 
or i n  iirlportance. 011 the contrary, work must be 
~lntlc~rtakrn in new fields ~vhich are not now covered by 
arlv other I . ~ + C H ~ C I I  organizations. More and rnore the 
Dirision will turn to two main types of project; the 
first of u~hic.11 c.oinprises projects based upon problem3 
c.ortlI1lon to  groups of companies or to nurnbers of indus- 
t r i e ~ .  For instance, corrosion problems are met with 
in most iiidnstrie~~ and lead to losses of millions of 
pounds annually: they affect the farmer just as much 
a. thr. mannfacturer. Problm~s conn~cted with the 
transfer of gases, liquids, and solids, with filtration, 
evaporation, and distillation, are common to dozens of 
industries, and the Division should be able to offer 
advice and assistance and to use itis specialized equip- 
ment in their solution. I n  this category projects will 

tend to become more fundsmental, i t  being considered 
that, in general, industry should make provision for 
solving its domestic problems. 

The seoond type comprises projects based upon raw 
materials with which Australia is well endowed, and 
which are not now used or are not being used to best 
advantage. Agricultural surpluses will also need atten- 
tion. Such projects will, in general, aim at utilization 
of specific materials and may involve application of 
known facts or processes to materials which differ to a 
greater or less extent from materials already used over- 
seas. Here, also, some fundamental work will be 
needed. To cite one instance, Australia's deposits of 
zircon are among-the most extensive in the world and 
it will, therefore, be wise to develop new uses for this 
mineral and its derivatives. Thus it is dairable to 
conduct research work on the chemistry of zirconium 
conlpounds and on the properties of zirconium metal 
and its alloys. As the result of long-term work in these 
fields useful applications are bound to be developed. 
ih projects of the first type are dcveloped, the 

closest co-operation will be sought with the technical 
staffs of the industries. When the Division commenced 
work on cement, its investigators were able immediately 
to establish contacts with the technical men of the 
industry through the existing technical committee of 
the Cement Manufacturers' Association. Recently, a t  
our suggestion, another important industry, the fell- 
mongering industry, has undertaken to set up technical 
committees with which our officers will be able to confer. 
It is hoped that this principle will be applied much 
more widely in the future. 

Experience has shown that quite often reprasenta- 
tives of industria based upon chemical processes do 
not fully appreciate the advantages which may accrue 
from research work. Unless the industry is well- 
established and organized, i t  will ~ r o b a b l ~  be best to 
commence investigations in a small way and to expand 
operatiom when the confidence and support of the 
industry have been won. 

Experience shows that individual companies in any 
given industry faice major problems peculiar to them- 
selves besides those which are common to the whole 
industry, and that in many instances they have not 
facilities to solve them nor could they easily provide 
these facilities. Such companies usually realize that 
they cannot with justification expect these problems to 
be inyestigated in the Divisional laboratories at  the 
expense of the country as a whole, and would willingly 
bear the cost of  investigation,^ conducted on their behalf. 
Whether it would be appropriate, and also practicable, 
for the Division to provide facilities for work of this 
class are matters now under consideration. 

I n  the report of the Secondary Industries Testing 
and Research Committee (1937) i t  was recommended 
that testing centres should be organized throughout the 
Commonwealth. I n  the field of industrial chemistry it 
hardly appears that the Council need provide testing 
services, since the Munitions Supply Laboratories, 
Customs Laboratories, and State Department labora- 
tories are better equipped for such work. I t  iy eon- 
sidered that the Division should undertake work of this 
type only if its officers would gain needed experience 
thereby. Routine analyses for outside bodies are not 
considered a legitimate activity of the Division. I n  
certain instances where the Division possesses cwtly 
equipment not elsewhere available, it should obviously 
make this available for testing, but it should do thie 
only until such time as suitable equipment is available 
in  one or other of the recognized testing laboratories. 
On the other hand, development of satisfactory pro- 
cedures is a legitimate activity of the Division, and it 
is anticipated that the Standards Association of Aus- 
tralia will frequently call upon it for work of this type. 



There will always be need for work on some ad hoc 
problems of special importance or peculiar difficulty. 
~ictually, a limited amount of work of this type is of 
value to members of a research staff. 

The description of the activities of the variom 
sections which follo~rs focuses attention on the work 
of the scientifia and technical officers. The essential 
part played by the clerical and stores staff,s and by the 
tradesmen and labourers is recorded with appreciation 
by these oEcers. 

2. DAIRY PRODUCTS SECTION. 
The Division's officers have worked as a joint team 

with the Council's Section of Dairy Research. Their 
work is described in the report of that Section. 

3. MINERALS UTII~IZATION SECTION, 
The work of this Section has been concerned, chiefly, 

with a continuation and extension of the inrestigations 
listed in the previous annual report. The minerals of 
iiustralian origin to which attention has been especially 
dircc.tetl are: cllson~itc, monazite, rutile, fluorite, 
bauxite, graphite, pyrolnsite, phosphoritt~, beryl, and 
lithiurn ores. The object of the investigations, in each 
instance, has been to devise appropriate chemical 
methods for transfornling the crude rninerals into one 
or more products accaeptable to established industries. 
At the same time the possibility of devilsing new indus- 
trial uses for certain Australian minerals has been con- 
tinually kept in mind. 

(i) ('hromite.-Work on this mineral was originally 
designed to develop a new acid process for the produc- 
tion of chromic acid from chrome iron ore. Chromlr: 
acid, being a versatile intermediate, lead,s to the pro- 
duction of a variety of indnstrially useful chromium 
componnds, such as cliromc-plating salts, tanning salts, 
and pigments. Laboratory work has continued on 
sereral phases of this project concurrmtly with the 
estahlisliment and preliminary trials of a pilot plant, 
designed and operated by the ("hemica1 Engineering 
Section. The factors infl~~encing the yields of the 
several chemical products obtainable by this new pro- 
cess have 1)~cn dtlfined. Thc preliluinary trials of the 
pilot plant have indicated no serious departnrw from 
the performance expected as a result of the laboratory 
work. 

( i i )  Monazite.-The early work on this mineral 
devolved on the preparation of rare earth chlorides in 
a state suitable for the electrolytic production of ferro- 
cerium pyrophoric alloy. This work has been com- 
I)lrted. The method of treatment of the mineral was 
so designed to admit of a wide variety of cerium and 
other rare earth derivatives being produced at will. A 
second investigation had for its object the preparation 
of ceriu~n group fluoridci for incorporation in the cores 
of searchlight carbons. This investigation has also 
reached a satisfactory conclusion. The production of 
mixed ccrium group oxidcs in a form suitable for the 
polishing of optical glass has also been undertaken. 
Samples submitted to users have hecn proizol~nced satis- 
factory and further work to perfect this product is 
contemplated. A pilot plant for the production of 
cerium group protfuct,~ has been completed by the 
Chemical Engineering Section and initial tcqts with 
this plant have been made. The plant will be capable 
of producing ~uffirient cerinin oxide polishing powder 
to cover present Australian reqi~irements of this 
material, which is in urgent demand and was hitherto 
imported only with diffici~lty. 

( i i i)  R?rLile.-Work on laboratory and pilot plant 
production of titanium tetrachloride for smoke screens 
l i ~ s  been completct'l and the rcsults obtained have led 
to the adoption of the process for large-scale manu- 
factnre of titanium tetrachloride from rutile in  Aus- 
tralia. Supplies of titanium tetrachloride have been 

made available to the Physical Metallurgy Swtion for 
the production of titanium metal. Some preliminary 
work on other potentially useful derivatives of titanium 
tetrachloride has been carried out. 

(iv) Phosphorite.-The of phosphorus 
oxychloride by chlorination of rock phosphate was 
brought to a satisfactory conclusion. The material prm 
duced was largely used in the synthesis of an important 
organic drug which could not have otherwise been pro- 
duced in Australia at the time. 

(v) Bauxite.-The investigations concerning the 
suitability of Gippsland bauxite for processing by the 
Bayer method, fur alumina manufacture, have been 
completed. The results obtained may be considered as 
a contribution to the data for Sustralian bauxites in 
general in the event of the establishment of an 
aluminium smelting industry. 

(vi) Fluorite.-Work on the production of synthetic 
cryolite and certain other industrial flnorine derivativ~s 
has been continued. Although primarily undertaken 
in connexion with the projected iZustralian aluminium 
industry, this inrestigation has a bearing on ceramic 
enamelling, metallurgical welding, and the production 
of hydrofluoric acid from Australian fluorite both 
before and after beneficia,tion by flotation. 

( ~ i i )  Graphite.-The beneficiation of Australian 
graphite by combined chemical slid physical processes 
has reached a stage at  which the performance of the 
product in electrical dry cell manufacture call be satis- 
factorily assesqed. Results have been rery encouraging. 

(viii) Pyro1usite.-The investigation concerning 
chemical treatment of natural pyrolusite ores has beell 
continued, but attention has been directed chiefly to 
manganese dioxide anode mud. As in the case of 
gral)hite, the main objectire has been to prepare 
material acceptable to the electrical dry cell industry 
in  L4ustralia, and close co-operation has been main- 
tained with manufacturers of dry cells. The funda- 
mental aspects of this problem are of general applica- 
bility to the natural manganese dioxide ores. 

(ix) nery1.-The preparation of beryllium deriva- 
tives and beryllium metal by novel methods in this 
laboratory has (lemonstrated the limitations imposed 
on such processes as an11~dr011.q chlorination of some 
silicate ores, even when the value of by-products is 
taken into cornideration. With these reservations the 
work was brought to a satisfactory conclusion so fa r  as 
the original project was concerned. 

(x) Lithium Ores.--Little opportunity has occurred 
for extending the work on Australian lithium ores, but 
the industrial potentialities of some of thme minerals 
have been brought to the notice of iiasrs of ~ u c h  
materials. 

I n  addition to the investigations outlined aSove, the 
section ha4 dealt with a wide variety of inquiries con- 
cerning the industrial utilization of Australian 
minerals. 

4. (CEMENT SECTIOIY. 
The work of the Section is carried out with the co- 

operation and financial support of the Australian 
Cement Manufacturers' Association, and bas been 
directed chiefly to the following:- 

( i )  Expansive Reaction in Concrete.-The investi- 
gations are mainly connected with the presence and 
functions of the alkali metals, potassium and sodium, 
in portland cement. This matter has recentIy become 
of practical importance owing to the sugge~~tion that 
the failure of a number of important concrete struc- 
tures has been due to expansive reaction between cer- 
tain types of aggregate materials and cementa rich in 
the alkali metala. I n  order to guard againat failures 
of this type, a widespread investigation of Australian 
aggregates and cements is being conducted. Apart from 
certain silicified surface rocks of the arid regions, the 



great majority of Australian aggregate materials 
appear to be sound in this respect. Hapid methods for 
the detection of expansive reactions in concrete are 
being investigated. 

I n  attempts to elucidate the problem of expansive 
reaction the constitntion of cement clinkers is being 
studied by cllemical and petrographic methods; cements 
of carefully controlled composition are being made; the 
nature of reac?ting nlaterial in set concrete is also being 
studied. Sonie attention has been given to the develop- 
ment of suitable analytical and testing methods. 

(i i)  Sfandard Sa~zds for Cenzent Yesting.-At the 
request of the Standards Association of Australia, an  
invcstigatio~i is being made of Australian sources of 
supply of standard sand for cement testing. This is 
due to war-time difficulties in  obtaining large supplies 
of standard sand from abroad. 

5. BIOCIIEMISTRY SECTION. 
The chief investigations have been concerned with 

fellmongery, and indnstrial fermentations, but some 
work has a1.o been carried out on water vapour permea- 
bility and on rot-proofing. 

( i )  Fellnzongering . In~-esti.qcrtions. - (a) Composz- 
tion of YlrcepsX,in.-It has 'been found that the moisture 
iaontent and fa t  content of fresh sheepskin vary widely 
from skin to skin, and that the lecithin content falls to 
abolit half its initial value during sweating. 

( 6 )  Presert-nfion of Dry Sheepskins.-The effective- 
ness of spraying with 0.2 per cent. sodium trichlor- 
phenate to prevent mould growth on sheepskins was 
demonstrated in the laboratory. I t s  d u e  has now 
been confirnied on an illdustrial scale. The trichlor- 
phenate is incorporated in the sodium arsenite solution 
which is sprayed on dricd sheepskins for protection 
against " ~ ~ e e v i l "  damaging during long storage. 

(c) Soaking of Rh eepslrins.-Soaking increases the 
moistnrc content of sheepskin and tightens the wool 
slightly, but i t  does not delay the loosening of wool 
during subsequent sweating. The loosening of wool 
during continuous immcrqion in matcr is slower than 
that occurring during incubation in air. Continuous 
soaking in low concentrations of acid or alkali retards 
baetrrial loosening of the wool. High concentrations 
of alkali lochsen the wool rapidly, but they also damage 
the pelt. 

(d)  The effect of Temperature on Ease of Pulling.- 
I t  has been shown that the pull required to detach wool 
fibres from fresh or partially-sweated sheepskin is 
din~inislled by raising the temperature of the skin. 

(e) Distribzttion of Nacfcria nlong Wool Fibres.-By 
counting the number of bacteria on samples cut from 
the ends and from the middle of n~ool staples, the 
relative ratrs of multiplication on these portions have 
been determined. Pcnctration of the bacteria along 
the wool root has beell investigated by plating washings 
from fragments of fibre cut frum nvar the base of 
the root. 

( f )  Studies of Run Pelts.-The development of a 
method of counting nematodes on sheepskin has enabled 
the rates of n~ultiplieation of nematodcs and bacteria 
to be compared. This rhould help in assessing the 
relatire in~portance of the.qc two organisms in tho pro- 
duction of pelt damage. 

(g ) Ammonia in Relation to Wool Loos~?~ing.- 
Aerobic condition6 are mcre favorable to the libera- 
tion of aniruonia than anaerobic conditions of sweat- 
ing. ,\lttempts are being made to  determine whether 
ammonia, amines, and related compounds play any part 
in the wool loosening process. 

( h )  Proteolytic Enzymes.-The conditions of growth 
leading to tn~as in~um yields of protcolytic enzymes by a 
mol~ld arc being invcqtigated. I f  the cost of producing 

the enzymes on il large scale is not excessive, the 
enzyme may be adopted for the recovery of wool from 
skin pieces, head pieces, and shanks, with a consequent 
saving of labour and improven~ent in  the quality of 
the wool. 

( i i)  Rot-proofing of ilIanufactured Goods.--It has 
bee11 learned that followillg instructions based on recom- 
mendations from this laboratory, the Ministry of 
hlunitions has greatly rcd~iccd the rate of deterioration 
of bags usttl for the transport and storage of gun- 
cotton. The fungicidal efficiency of the solution pre- 
viously recom~mended for the prevention of mould 
gron-tll on boots during storage, and now being used 
cxteasively, has been confirmed. 

(iii) Water l'apour Pc~meabiiity Investigations.- 
( a )  Xubsiiiute C'onfaincr Investigations.--1 lap-wound 
Australian-made substitute container has been rendered 
highly resistant to the transmission of water vapour by 
flushing wit11 paraffin wax. These containers are being 
tested on an industrial scale for the packaging of skim 
milk powder. I f  successful they may be substituted for 
tinplate containi'rs previously employed. 

(b) ilfoisture Barriers for Ordnamce Stores.- 
Samples of laminated wrapping materials, waxes, and 
was mixtures submitted by the Department of the 
Army have been tcstc~l for water rapour and liquid 
water perm.eability. The high ~erformance of some of 
these mntrrials has led to their recommendation as 
wrapping rilaterials for certain ordnancc stores which 
are being sent to fighting forces in tropical areas. 

(iv) Incltrsfrinl Fermentafions.-(a) Prodlcction of 
Lactic Arid by Permentation.-Further work on lactic 
acid production from whey comprises a study of the 
efyect of pH v a l u ~ ,  nutrients, oxygen content, and 
agitation, on the rate of fermentation. 

(b) Prod~/ction of Hl~lylrne (+lye01 by Fermentation. 
-investigations hare been undertaken of the produc- 
tion of butylene glycol from wheat using Aerobacillus 
pol?pnyxa. I t  has heen shown that sereral of the 90 
strains of this bacterium isolated from samples of Aus- 
tralian soil produce higher yields of glycol than im- 
~ ~ o r t ~ d  c u l t ~ i r ~ s .  Studies ;Ire bring made of the effect 
on yield of using rnixed strains of A. polymyxa and 
mixtures of A.  po??jrnyxn ~ i t h  rlerohacter aerogenes, 
and of variables such as the pcriotl of autocla~ing 
before inoculation, and additional nutrients in the 
marh. Conditions affecting bacterial variation are 
also receiring attention. The glycol i5 being supplied 
to the Organic  section for dehydration to butadiene. 

(c) Prodqccfior, of Vitamin 11 by n -Wo~~ld.-When 
esposed to sunlight, the residue obtainrd after leaching 
the proteolytic enzyme from a mould culture develops 
anti-rachitic activity for rat<s and, to some extent, for 
rhickcns. It is estimated that the dry material con- 
tains some 16,000 International Units of vitamin D2 
per 100 g. The unextracttd residue can be fed to 
stork or poultry or the vitamin can be recovered by 
c~xtraction with oil or lipoid solvent. 

The work of this section comprised four major pro- 
jects. I n  addition to these a n ~ ~ ~ r i b e r  of smaller investi- 
gations were carried out at the request of other aections 
or to assi-t rarious govrrnment departments and the 
munitions industry. 

( i )  Production of Titanium Powder.-A method 
involving the reduction of titanium tetrachloride by 
nlcans of magnosiam n n q  dercloped am1 used to pro- 
duce several pounds of titanium powder. The metal 
SO produc~d is 98 per cent. pure, hut under favourable 
cii.culiistances a purity ~~xrec~ding 99 per cent. can be 
o\>tained. The 98 per cent, grade has been shown to 
he entirely satisfactory for gettering electron tubes, 



and at least one of the hnstralian valve manufacturing 
companies is adopting this nictllod for the snpply of 
their requirements of titanium 

(ii) Siliconizing of SLoe1s.-This process, which con- 
sists essentially in treating steel in the presence of dry 
chlorine and silicon carbide or ferro-silicon at 900' C., 
results in the formation of an " acid-proof " silicon- 
rich skin. The experimental conditions, together with 
the effects of the co~~tcn t s  of carbon arid nickel in  the 
isteel on the formation of the skin, and the effects of the 
s i l i c ~ n i z i n ~  on the din~ensions and weight of steels have 
been investigated. Sufficient is now known of the pro- 
cess to justify trials being conducted by an interested 
company. 

(iii) Corrosion of Metals i n  Ethylene Glycol and 
~Zycol-IYakr Ej~gine-Cooling &f&ures.--The deter- 
mination of dissolved oxygen in ethylene glycol and 
glycol-water mixtures was undertaken as part of a 
research programme designed to study the vital part 
played by oxygen in the corrosion process. Although 
the analytical investigation is still in its early stages, 
it i., evident that the results will be of value both in  
working out thc evact mechallisnl of the action of 
oxygen and in developing an inhibitor of corrosion for 
use in liquid-cooled tngil~es in important military 
aircraft. 

( iv) Corrosion of Aluminium Alloy Sheet.-In re- 
sponse to  a rcqncst by the Department of Aircraft Pro- 
duction, the corrosire deterioration of large tonnages 
of aluminium alloy sheet of both Australian and 
American mancfacture has been investigated. I t  was 
found that the corrosion, which occurred during trans- 
port and storage, was primarily due to the access of 
moisture to the packing eases. 

An extensire metallographic study of corroded u p  
coated sheet demonstrater1 that much of i t  would have 
to be rejected on the pro~?nd of having suffered wide- 
spread corrosion which had led to deep pitting. I n  
some of the Alclad sheet examined, the aluminium sur- 
face layer had not been penetrated, and the sheet was 
found to be acceptable on American ~tandards.  HOW- 
ewr, a decision on the use of superficially corroded 
Alclad sheet was deferred pending the development of 
a reliable test for detecting deep pitting in  Alclad 
materials. A test method was worked out and is 
undergoing trials to determine whether i t  is acceptable 
for general application. 

(v) Pro/cctive Coating for Wntor-Cooled Section of 
New Wind Tunnel.-With a view to selecting the best 
rust-preventi~e coating for the water-cooled section of 
a new variable-pressure wind tunnel, intermittent 
spray corrosion tests were applied to special paints and 
metal sprayed coatings. Thr tests led to the recom- 
mendation of a multi-layer coating consisting of two 
layers of sprayed zinc, follo~ved by one layer of a pro- 
prietary silicate-base paint. 

(vi) 2Cliscellaneous.-Information was supplied in 
reply to numerous inquiries on problems which re- 
quired no experimental work for their solution. I n  
addition, many minor investigations were undertaken 
with a view to assisting other government departments 
as well as private companies with important munitions 
contracts. The field covered in this service included 
subjects such as the comparison of zinc foil with 
aluminium foil for covering and sealing milk bottles, 
the selection of a special solder for tear-off covers on 
Army food packs, the specification of impurity limits 
for low melting point solders, and the testing of pro- 
prietary salt  mixture,^ to evaluate their relative merits 
as heathe; media for the heat treatment of light alloys. 
The cracking of tomato pulp cans, the failure of high- 
speed wood cutters, and the flaking of enamel on welded 
steel impellers are typical of several cases of service 
failure, n-hich were submitted for investigation. 

The pitting of stainleas steel photographic equip- 
ment, the corrosio~l of small arms, the corrosion of the 
intercylinder bafles of Hercules engines during ship- 
ment, and the rusting of soldered petrol tanks are 
typical examples of the minor corrosion problems 

have been solred in short-term investigations. 

7. PHYSICAL CHEMISTRY SECTION. 
The work of this Section has been directed chiefly to  

the study of the follo~ving :- 
( i )  Plotntiolz of Sulphidc Minerals.-Methods have 

been inrestigated for reducing the differences in flota- 
tion behaviour of oxidized (weathered) and freshly 
ground ores of sphalerite, galena, chalcopyrite, and 
pyrites. These differences cause most of the difficulties 
encountered i n  flotation ~ r a c t i c e  with ores in which 
oxitlation has occurred. The details of these procedures 
inrolving reduction of the oxidation effect by sulphide 
pre-treatment of the ore or rapid oxidation of all the 
ore to a uniform state, have been worked out in the 
laboratory. The results are being applied to synthetic 
mixtnres of snlphides and will then be applied to Aus- 
tralian ores. The behariour of both freshly ground 
and oxidized mineral wa,s studied and the soluble pro- 
ducts of oxidation were also determined by micro- 
analytical methodo. The flotation behaviour of a 
nuniber of other sulphide minerals has been investi- 
gated by laboratory tests with potassium ethyl xanthate 
a s  collector. 

( i i )  Plotation of Tin Ore (Cassiterite).-A pro- 
visional patent covering the reagents and conditions 
for the flotation of cassiterite from its ores has been 
taken out. Much work has been done with Tasmanian 
ores and it is hoped to extend the testa to pilot-plant 
scale. 

(iii) Flotation of King Island Schee1ite.-Fl~tation 
twts ~v i th  scheelite and andradite (a major gangue con- 
stituent of King Island scheelitc ore) have been oon- 
ducted in the laboratory in an attempt to find con- 
ciitioas under which these minerals may be separated. 
Various collectors have bcen studied, including oleic 
acid and laurylamine. Conditions of separation in the 
mine water of Xing Island, which has a high content 
of calc i~~m, magnesium, and sodium, have been found, 
but none of these is regarded as entirely satisfactory for 
commercial application. 

( i r )  Flofcxtion of Beach Sands.-The flotation be- 
hariour of the constituents of beach sands from New 
South Wales and Queensland, viz., rutile, ilmenite, 
monazite, zircon, axid cassiterite, are being investigated 
with a view to their separation. 

(v )  Plotafion of Fluorile.-The flotation of fluorite 
and of the gangue constituents of fluorite ore, mainly 
quartz and calcite, has been investigated with a wide 
range of reagents, in  an attempt to float the gangue 
away from the fluorite instead of the more usual 
practice of floating the fluorite. Reagents other than 
oleic acid which will float the fluorite f r m  the gangue 
have also becn discorered and tested with encouraging 
results. 

(vi) Flotation of Graphite.-By the addition of very 
small amount8 of dilute acid followed by flotation with 
pine oil, it has been pmsible to raise the grade of South 
Australian graphitc ores to 80-90 per cent. graphite 
with recoveries of graphite of 80-90 per cent. Calcite 
cements gangue to the graphite and the dilute acid 
attacking tllc calcite frees the gangue. 

( r i i )  Flotation of Other Non-sulphide Minerals by 
Pnrrrfin Chain Salts.-Investigations of the flotation 
of minerals such as quartz, calcite, pyrolwite, and 
topaz have continued ~ i t h  a wide variety of paraffin- 
chain salts as collectors. 

(viii) Removal of Carbon Deposits from Aeroplane 
Engine I'trrfs.-Physical and chemical methods for 
decarhoni~ing engine parts-particularly pistons-have 



been investigated, and >a successful chemical cleaner has 
been developed which cleans pistons very rapidly. The 
method is being used in a small plant which is now in  
operation in Queensland. A method for cleaning 
valves has also been developed. 

(ix) Molecular Weights of Resins.-To study the 
structure of lightly condensed resins prepared by the 
Organic Section for use in aircraft manufacture, deter- 
minations of the molecular weights were required. 
Methods depending on the lowering of freezing point 
were unsatisfactory, so an isopiestic method was 
clereloped. 

(x) Physico-chemical Properties of Drugs.-In col- 
laboration with Dr. A. Albert, Sydney, and the 
Bacteriology School, Unirersity of Melbourne, the 
Section is studying the relationship between the chemo- 
therapeutic value of a series of compounds and certain 
of their physico-chemical properties. 

(xi) Spectrographic Analyses.-A wide variety of 
metals, minerals, and solutions have been examined 
qualitatinsly, and in mally cases quantitatively, for this 
and other sections of the Division. Quantitative 
methods used were the arc, L-~uldegardt (flame), and 
Spekker pliotornctric methods. 

8. FOITNDILY SANDB SECTION. 
The work of t h i  Section has been directed chiefly to 

surveys of the moulding sands in several of the States, 
the testing of clays, and the solution of miscellaneous 
1)roblcms ~nbmittcd by the trade. 

( i )  illolrl(1inq Slrnds of Australia.-Survey8 of the 
nioulding sands of several States of Australia have been 
carried out in collaboration with the respective Mines 
l)el)artnlents. Thc principal pits were visited in each 
caw, and samples \\,ere taken and are now undergoing 
laboratory tests. 

( i i)  Teating of Clays.-Since apparent variations 
had been recorded in different sanlples of Wyoming 
bentonite, tests were undertaken to make certain that 
these differcnccs were not due to the method of testing. 
Results show that tllerc was little or no variation in 
synthetic sands milled from the same sample, and that 
tests were n-cll within the limits set out in  the standard 
specifications of the American Foundrymen's hssocia- 
tion. Further tests showed that the strength of speci- 
mens iiicrcaqed rapidly on standing even for 5 to  10 
minutes, and it is thcrefore necessary to break samples 
immediately the permeability tests are completed. 

Test;; confirmed that different consignments of 
Wyoming bentonite showed considerable rariation- 
differences of 1113 to 25 per cent. being obtained. How- 
ever, lack of complaints regarding Wyoming bentonite 
indicates that this variation is not sufficient to cause 
trouble in mouldings. Similar differences in the local 
material slioultl not be detrimental. 

Tests have been carried out on a number of samples 
of Australian clays to deterlmine their suitability as 
suhqtitntec. for Wyoming bentonite, or as binders for 
syntlletic. ~:~iid.s. Some of these h a w  yielded promising 
results, and it is proposed to carry out complete tests 
on a numbcr of the better Australian subtituted. 

Effortr I ~ a r c  been made by the Department of Muni- 
tions to rcxdncr the quantities of Wyoming bentonite 
imported, and f o ~ ~ n d ~ . i e s  in New South Wales are now 
using a mixture of 50 per cent. Wyoming bentonite and 
50 per cent. of New South Wales clays. The Section 
has bwn acting in an advisory capacity to the (Jon- 
troller of Material; Supply on technical mattem 
arising in connexion with the use of bentonite and 
bentonite substitute8 in fonndries. 

( i i i)  ,~Iisc~77nneo~r.~.-iZ1i advisory service ta found- 
riefi has hren maintained, and a large number of teats 
hare been carried out in connexion with the solution 

of problems of individual foundries. I n  addition, 
several foundries have bren aysiated in setting up 
testing apparatus. 

The activities of this Arction have been directed 
chiefly to the preparatioll on a pilot plant scale of de- 
r iva t i~e i  of cthylcnr, to  tllc' 1)rutluction of furfnral, 
syntlirtic. waxes, and otllc81. organic. materials, to the 
study of synthetic resills tor the ~nainlfacture of com- 
pregnated woods and otl~cr l)urposes, and to the invcsti- 
gation of a large ~iurnbe~. of minor problems directly 
coii~iectcd with tile war. 

( i )  Prepitr(~lion of Ethylene Cl~1orohydrin.-The 
production of this chemical was undertaken to imple- 
nlent the decision of t l ~ r  hledical Equipment Control 
C'or~iniittee to produce in ,\ustralia certain drugs for 
whic.11 ethylene chlorhydrin is required as an inter- 
mediate. continuous process has been developed and 
employed in a large-scale glass apparatus, provided 
with teirlperature roiitltrol, of approximately one-quarter 
of t 1 1 c ~  capacity of the final comniercial plant. The data 
obtained from it have been considered sufficient to 
allow the final plant to be constructed. 

The same apparatus is being used for the study of 
the preparation of 2 : 2'-dichlorodiethylether, a 
cheniical of ~ u l n e  as an insecticide and for the pro- 
cl11c.tio11 of ccrtaiii tliioplast types of synthetic rubber. 

( i i )  Preparation of ethyl en^ Oxide.-Numerous 
silrer catalysts are under test to determine their 
c~fficiency for catalysing the oxitlation of ethylene to 
r.tl~ylcnc oxide. 

(iii) Furfural and I t s  Dericatives.-Pilot plant 
investigations in collaboration with the Chemical Engi- 
ncc.riag Scction are being conducted on the production 
of turfural from agricnltural waste material. Furfural 
is in very short supply and a number of companies 
hare shown an interest in those investigations. 
1,al)oratory work of a fundan~ental nature is also being 
condacted into furfural production. 

(iv) The A~nrtlysis of C/aseozts Hydroca~bon Mzx- 
turrs.-This investigation of the accurate analysis of 
cracked tar gases is being sponsored by the National 
Gas Association. The apparatus has now been built 
a ~ i d  calibiaated, the tech~lique mahtered, and the first 
aiialysib of one of the cl-acsked tar gases was recently 
completed. 

( v )  Iso7afion of Nannifo7.-Xannitol, which is of 
increasing comnlercial importance, is present to the 
estt.nt of 10 per cent. in thc exudate obtained from the 
tlaec, i l Iyo~)o~~rm platycnrpvm. During ten months, the 
esudate from one particular trec contained 9.6 lb. of 
mannitol. At present the exudate can be obtained only 
from trccs which it i tlionght have by chance become 
iiifccted with an organism. The mannitol is isolated 
fro111 t h i ~  source quit(. easily on the laboratory scale. 
.I 1nimbe1. of difficulties associated with its large-scale 
I ~ ~ o d ~ ~ c t i o n  have yet to be overcome. Likewise i t  has 
yet to he deterniined whether ~nannitol can be economic- 
ally produced in this way. 

(vi) Synfhetic Wans.-The possibility of convert- 
ing the higher fatty acids which appear as by-products 
of glycerol manufacti~re to ketonic waxes has been in- 
vestigated wit11 suc~essful results. Two processes are 
arailahlth-a hatch process on which laboratory work 
has hcen completed and for which a pilot plant is being 
dt>c.igncd, and a continuous process which is still being 
invckstigated. The corrosion of metals by ketone wax 
-fatty acid mixtures is also being studied. Samples 
of t11e.w wnxea have been submitted to manufacturers 
lilirly to be interested in them, some of whom hare 
indicated ways  in which they could he used. 



(vii) Synthetic Resins for  the Mamuf;~ture of (xvii) Miscellaneous.-Among a wide variety of 
" Covrc~gnnled ' '  [i'oods.-The Section is collaboratillg problcmi investigated, many of which were submitted 
with tlic Division of Forest Products by producing by the serrices, were, the determination of the pro- 
batches of resin suitable for the manufacture of corn- perties of a natural rubber occurring in Queensland; 
pregnated woods. Some of this material has been used the analysis of a specimen of rubber of Japanese 
for the construction of propellers, which have been origin ; the drterioration of the coating composition for 
tested by the De Havilland Conlpany. Advances in  the braids of electric cables nsed in the aircraft industry; 
techniqne of wood treatment made i t  desirable to re- coatilzgs for propeller blades; slushing compounds for 
test the effect of the phenol-formaldehyde ratio in  the jcttisoii iauks; ancl the examination of a plastic thimble 
resin and its degree of adrancement. A series of resins for X-ray work for the ( ~ o m m o n ~ ~ e a l t h  X-ray and 
rva. made for this purpose. Radiiim 1,ahoratory. 

( r i i i )  Synfhefic Resin Adhesires for Ply wood.-The 
Sectibn is dereloping cast phenolic types of resin for use 10. CHEMICAL ENGINEERING SECTION. 
as a cool-setting adhesive. I n  order to test their ~h~ of this has been directed to 
efficiency it has been nrce5sary to examine and stan- pilot plant testing of processes developed in other 
(lardire thc condition of applying and curillg the glue. sc,etiolls, to the design and installation of anaii-scale FVIlen arcnrate tests Ilale bee11 defined, it will be cllcnlical ellginecring of general utility, the 
possible to test the effects of various catal~sts,  and of d,.dgn and conitruetion of egllil,mont for other sectiops, 
ag~ing ,  to evaluate the possibilities of the resins as aIld the of all serricrs to the laboratorles 
adhesires. anti the maintcnancc of tlic buildings of the Division. 

(ix) iSy?~fhelic liesin AcZhesi7.e~ for 1mpro.ced Wood. ". 

- l.lv~ t y l ~ e ~  shiolr har., been studied are the respl- (i) Tlic I'rduriion of Nan-felling l~ool len  Goods 
anilille iolnlaldehyile a~lllpsires, and the cast pllenollcs b!/ the Frens?/-l~i])son Process.-Most of the difficulties 
of the tylje ~nc.ntio~~ed in the preceding section. Resins e~~coulltrr(d in operating a semi-commercial pilot plant 
hale beer) prepnred and are undergoing ageing tests. trwting 60 dozen pairs of socks per eight-hour day 
I t  is evident that the greatest possibilities lie in the use haye heen o\-ercome, and the plant is now producing 
of the cool-cetting resins which hare givell a bond trcatcd socks which the trade is pleased to accept. 
of such strength tllat failure in the improved Tllcsc large-scale tests s i l l  make pchssible accurate cost- 

before failure a t  the line. one of the test ing of tllc proceqs and will also reveal difficulties which 
bloclks f o ~ .  T)c Harilland's has been glued l ~ ~ i t h  a east may only oc'rur durillg prolonged operation. when 

resin and icits hare now commenced. tllrse large-scale teyts arc concluded the proces,s will be 

(x) A1~iline-Formaldehyde Resins.-A number of dcr~lunstratrtl to intrrcqted rnembcrs of the hosiery trade 

resins dift'ering in the ratios of aniline to formaldehyde and other people. 

hare beell prepared for nse as glues for improved wood (ii)  Pilot Plnnt Production of Ethylene front Ethyl 
and as moulding powders. The mechanical and Alcohol.-Experimental work in collaboration with the 
physical properties of these resins have been deter- Organic Section, was completed during the year. The 
mined, and improved processes for the preparation of plant is, l i o ~ e ~ e r ,  still used to produce ethylene for 
the resins are now undcr examination. otller iiirestigations. 

(xi) Testilrg of Resins ond Plastics.-In addition (;;;I Pilot Plant production of mrohc Anhydride. 
to moulding materials prepared in the sectional labora-  hi^ inretigation undertaken to test on a pilot 
tories7 moulding powders have been moulded and tested scale, a new acid developed by the 
for outside organizations and, in particular, for the Minerals Utilization Sectioll for the of 
Inspection Directorates of the ,4rinp and Navy. chromic acid fronz chrome-iron ore. Preliminary trials 

(xii) -4nalysis of Th io~las t  Rubber.--Thk work, in the pilot plant have indicated that certain parts of 
which mas u l ~ d c r t a ~ c n  for the Department of Supply thc process art. satisfactory; other parts will require 
and Shipping, has been commenced by determining the cxtcllsire investigation hefore sllitable equipment is 
percentages of natural rnhher or isop~'enc contained e\-olIed. In the rouro,p this work, milch has been 
in commercial specinlens of t l i ~  thioplast rubbers. Thp ]carllcd about the collqtrnrtion of plants in which con- 
amount is significant only in  the case of thiokol R.D. ccll+ratcd sulplluric acid is Llsed. 
which is probably not a true thioplaet. 

(iv) Pilot Plcrnt Prod7rrfion of Fzlrfural and Puri-  (h<ii) J'7ohction of l3ll'fldiesf frowz 2 :  3-Butadk l .  f;,.il,;on by/ n;,q/i/inf;on.-Tnitia* the pilot plant pro- -The fa r  has shown that little cluctioll of fllrfura] n.as lllldertwken in collaboration difficulty is to be expected in the pyrolysis of 2:3- ~ t ~ i t h  the Organic Section to supply a small need for hutandiavetate to butadiene. The most difficult step fllrfural for man,lfacture of wrtain synthetic 
lies in the of liquor and the resins. JlIterPst ill fllrflll.al has since been stimulated in s~~bsnquent isolation from it of the butandiol. Mo?t Aus+ralia7 alld the demand for i t  to be steadily 
of tlie investigation has been concerned with thls grolrillg. Tile illrestigation to thr, present has 
prohl<>rn of isolation. A prelii1lillar-y examination of becn cal.rirrl out using a digester capable of digesting direct conrersion of bntandioi to butadiene has been lb. of oat lrlllls per Sufficient data have been made, hnt nit11 discouraging results so far. accn~mnlated to permit the design of a larger digester 

(*.) ' ( ' t  PoiL~~fl.-A rat  poison, recently discovered rapablc of harldlillg 800 to 350 11). of oat hlllls per 
in thc United States of America, was prepared for batrh. .in experinlental continuous fractionating 
test the Department of IXealth and for fieM tests in column capable of producing 10 lb. of furfural per hour 
New Guinea. 'I'hi; has included working out the l l A s  o p c r n t e c ~  q,,ccrsqfn,ly for  time. 
dctails of the preparation, and these hare bcen passed 
on to a manufacturer of chemicals. (v)  Prodz~ct ion of Ethylene Dich1oride.-During , p r , c s O l  ~ ~ b i ~ ~ , , ~  method has been the ?par a small plant for the ~roduct ion of ethylene 
dercloped for of precision glass tubing rl irl~lorid~ was erectctl and operated successfully for 
by sllrilll;illg heated g l a s ~  tubing by aurtioll on to a tinl''. :\ Vanti ty  of ethylene dichloride was 
chromium-plated manrlrel. supplied to Australian Fich Derivatives Ltd. for solvent 

extraction purposes. (xvi) Organic Chemicals.-A number of organic 
chemicals hare been prepared for other organizations or (vi) F'roducfion of Rare Ear th  Oxides from 
sections for nsc as flotation re-agents and for other illonazite.-A pilot plant capable of treating 100 1b. of 
pnrposes. monazite per batch has been constructed, and the initial 



tests of the process developed by the Minerals Utiliza- 
tion Section have been made. The mixed cerium group 
oxides are required as polishing powders for optical 
glass. 

(vii) Design and Installation of Equipment of 
General Utility for Investigations into Chemical Engi- 
neering Problems.-Apart from that required for pilot 
plants, a number of pieces of equipment have been 
installed for general use in  the study of special prob- 
lems. These include an all-purposc copper distillation 
unit suitable for the investigation of any distillation 
problem, a vacuum distillation unit completely lined 
with acid-resistant enamel, and evaporating pans and 
jacketed vats lined with acid-resistant enamel. 

(viii) Work for O t h e ~  Sections.-Apart from direct 
pilot plant work, the Section has undertaken the design 
and the supervision during construction of a great 
variety of equipment for pther sections. Most of this 
is small, and is manufactured either in the Divisional 
workshops or by private engineering firms. 

Among the major items of this type were an aircraft 
piston and valve cleaning plant, a rotary cement kiln, 
experimental rotary furnaces for mineral work, a 
ketone-wax pilot plant, and rotary and stationary mollld 
f ermenters. 

11. ALUNITE INVESTIQATIONS. 
Two officers of the Dirision are working in Perth i~ 

members of a team that is engaged on the development 
of methods for production of useful chemicals from the 
extensire alunite deposits of Western Australia. The 
investigations are being carried out under the direction 
of Professor N. S. Rayliss. Already a process for pro- 
duction of potash fertilizer from alunite has been 
worked out, and a con~n~ercial  plant is now i n  produc- 
tion. Two acid processes for production of high-grade 
alnmina from the alunite residues are being developed. 
il pilot plant for testing one of the processes on a semi- 
commercial scale is under construction, while laboaa- 
tory investigations in connexion with the other process 
are well advanced. 

X I I I .  LUBRICANTIS AND BEARINGs. 

As in the past the work of the lS'ection has fallen into 
two main parts. The first is a basic attack on problems 
associated with friction, lubrication, bearings, and 
wear, and the second is in  the application to more 
immediate practical problems for the services and for 
indnstry. The pressure of work on ad hoc problems 
and the shortage of staff has prevented the more funda- 
mental work from being carried very far. More 
assistance has been gi\-en to industry, but the greater 
part of the work has been for the Services, and this 
cannot be described here. Some expansion of the 
Section has been necessary and i t  is hoped that in future 
it will be possible to gire more attention to problems 
associated with Australian industries. The University 
of Melbourne and the Departments of Chemistry, 
Physics, Engineering, Mathematics, and Metallurgy 
are continuing to gire active collaboration, and Pro- 
fessor Hartung has made increased space and facilitlies 
availal~lt. in the Department of Chemistry. 

Further apparatus and equipment have been oon- 
structed for the physical and chemical investigation of 
lubricants and lubricating oils. A number of investi- 
gations have been carried out, particularly on problem~s 
of boundary lubrication. 

( i )  The Mechanism of Boundary Lubrication.- 
According to earlier views the effioacy of a boundary 
lubricant depends on the degree to which its molecules 
are orientates on the rnhbing surfaces. F o r  ~xample,  

non-polar molecules which do not orientate themselves 
on metal surfaces are poor boundary lubricants whilst 
polar molecules which sre  highly orientated are, as a 
rule, good boundary Iilbricants. Of special interest, 
in this connexion, are the lubricating properties of long 
chain fatty acids. These substances are very highly 
orientated. An extensire investigation has shown, how- 
ever, that on inactire surfaces such as glass or platinum 
they are relatively ineffective as boundary lubricants. 
They lubricate whilst .~olid but break down a t  their 
lnelting points. Their bchaviour is therefore very 
similar to that of long chain paraffins or thin films of 
lead or indium which lubricate at  temperatures below 
their melting point. 

On more reactive metal surfaces, however, fatty acids 
maintain their boundary lubricating properties to much 
higher temperatures. Experiments show that in these 
cases the breakdown temperature corresponds to the 
softening point of the metallic soap formed by chemical 
reaction between the fatty acids and the metal surface. 
I t  is evident, therefore, that fatty acids in themselves 
are poor boundary lubricants; they are effective only 
if they react with the metal surface to form metallic 
maps possessing suitable mechanical properties and 
high softening points. 

These observations have led to a general theory of 
boundary lubrication. According to this theory boun- 
dary lubrication of metals is effected by interposing 
between the rubbing surfaces a thin solid film, capable 
of reducing the amount of metallic contact and possess- 
ing a relatively low shear strength. Such propertia 
are apparently possessed by thin films of soft metals 
(si~ch as lead and indium), by waxes, and particularly 
by metallic soaps of adequate chain length. These soap 
films maintain their lubricating properties until a t  
elevated temperatures they soften, lose their rigidity, 
and allow increased metallic seizure t o  occur, with a 
corre~ponding increase in metallic friction and wear. 
The higher the temperature a t  which this breakdown 
occurs the better the boundary lubricating properties of 
the lubricant. These results and conclusions are of 
interest both from the fundamental and from the 
practical point of view. 

(ii) The Action of Extreme Pressure Lubricants.- 
The above theory has been extended to a study of the 
action of extreme pressure lubricants. When the pres- 
sure between moving stirfaces is high and high tempera- 
tures are developed, it is usual to convert the ordinary 
mineral oil into an extreme pressure lubricant by add- 
ing to i t  compounds containing sulphur, chlorine, or 
phosphorus, or other acti~ye ingredients. Experiments 
on organic compounds containing sulphur, chlorine, 
and other active groups hare shown that these sub- 
stances react with the metal surfaces to form protective 
films which greatly reduce the cxtcnt of metallic seizure 
and hence thr. friction and wear. The behaviour of 
these compounds is very specific and depends on the 
reactivity of the active groups. Certain sulphur, 
chlorine, and other compounds which have been investi- 
gated are able to retain their lubricating properties a t  
rery high temperatures. This work has led to the 
(le~~elopment, in collaboration with others, of extreme 
pressure lubricants which have performed very satis- 
factorily in full-scale workshop trsts, and are now being 
nyidely nsed. The investigations are being continued. 

(iii) The Lubrication bctlueer~ the Piston Rings and 
Cylinder Wall of a Runninq Eng~e.--The previous 
report described a preliminary investigation into the 
conditions of lubrication between the piston ring,s and 
cylinder wall of a running engine. The experimental 
n~ethod oonsists of an analysis, by a cathode ray 
technique, of the electrical conductance across the 
oil film between the moving piston rings and the 
cylinder wall while the engine is running. This work 
has been continued. 



The results show that metallic contact between the 
cylinder wall and the piston ring can never be com- 
pletely eliminated. Even using lubricating oils much 
heavier than are common in automobile practice inter- 
mittent breakdown of the lubricant film occurs. This 
effect is, in general, more marked in the regions of 
top and bottom dead centres and probably accounts 
for the increased wear in those portions of the cylinder. 
The results also show, as is to be expected, that 
increasing the engine speed or the vircosity reduces 
the amount of lubricant breakdown and metallic con- 
tact. The most marked effect, however, is that due to 
tempcrature. A marked increase in thc amount of 
metallic oontact accnmpania any increase in the tem- 
perature of the oil film on the cylinder  all. This 
dctcrioration i n  lubrication is lnuch greater than can 
be accounted for simply by the decrease in viscosity 
due to the temperature rise. I t  is consistent with 
earlier observations on the breakdown of lubricants at  
higher temperatures and is probably due to the desorp- 
tion of the polar constituents of the oil from the 
surface. 

These observations are of interest from the funda- 
mental and practical point of view. The results also 
demonstrate the applicability of this method of a~zalysis 
to problems of cylinder lubrication and abrasive wear, 
its chief value being its analytical nature and the 
rapidity ~v i th  ~vhich the results may be obtained as 
coinpared with conventional wear tests. 

( i r )  Lubricants for the Drawing of Non-ferrous and 
Ihrrrous Alletals.-Frevious investigations have shown 
that, apart from their properties as coolants, drawing 
flnids function mainly as extreme pressure lubricants 
between the work and the die. High temperatures are 
rcadily developed a t  the surface of the drawn object 
and i t  is necessary ther~fore  that the drawing fluid 
41onld also maintain its lubricating properties at 
elevated temperatures. Experiments show that ordinary 
soap emulsions break down a t  relativrlS low tempe~a- 
ture, diic to the boiling-off of the excess water which 
tlisnlpts the  lubricant film. FoY this reason these 
rmulsions are suitablc only for the simplest and least 
sovere drawing operations of nnn-ferrons metals. I f  
the soap is applied as a " dry" film, however, experi- 
ments show that it maintains its lubricating properties 
to rery high tc-mprtnatnres. Such lubricant films are 
indeed suitable for a wide range of clra~viug operation 
of ferrous and non-ferrous metals, and are now being 
exteasively employed in the d r a ~ ~ i n g  of brass cnps 
nnd tubes. 

In  certain extreme drawing operations of ferrous 
metals, howerer, where the pressures are high and 
tlie frictional heat may be exces~ive, " dry " fihns of 
ordinary soap have not proved satisfactory. I n  con- 
junction with the oil companies, sulphuriaed and 
chlorinated soaps have been developed for use as " dry" 
films in severe drawing operations of this type. These 
conipounds are now being used successfully in the 
dra\~-ing of steel cups and tubes. 

(v)  Lubrication with, i$fetal E'il ms.-Earlier investi- 
gations have shown that thin films of soft metals 
deposited on a hard substrate may, under appropriate 
conditions, be very effective as extreme pressure lubri- 
cantq. The load is taken by the hard substrate, whilst 
the shearing occurs in the softer metal. L b  a result, 
coefficients of friction that are low in comparison with 
those obtained on lubricated metals may be obtained. 
Further, under suitable conditions, there is no appreci- 
able contact through the film on to the hard substrate. 
Experiments have been carried out on the drawing of 
steel c n ; ~  ilkins thin film5 of e1~ctro-(le1)0site~l lead as 
thr lubricant. The wsults show that with lead films 
thirker than 0.0001 inches the steel cups draw satis- 
factorilr without tlie use of any other lubricant or 
coolant. The surface finish on the drawn cups is also 

good. It is possible that this t y p  of l~br icat lon may 
prove of general utility in those drawing operations 
involving marked deformation of the work and where 
a good surface is required in  the finished article. 

(vi) Ezu,~ilzntion of Lubricating Oils.-Chemical 
analyses and physical tests have been carried out on 
lubricating oils submitted by the services and others. 
Expe~i~iients liarcl also been carried out on the use of 
imported bases in lubricating oils with a view to 
reducing imports. 3 fluid has also been developed for 
rlr illirig and slotting optical glas;; this has nc,w replacer1 
an imported fluid. 

Previous reports have described investigations into 
the physical processes that occur during the wear of 
metals and other materials. This work has been 
continued. For this pnrpose f ~ ~ r t l i e r  apparatus has 
been doveloped to measure the wear and friction 
between sliding surfaces under various experimental 
conditions. 

( i )  The Theory of Aciion of White Metal Bearing 
Alloys.-Previous reports have described investigations 
on a large claw of bearing alloys ~ i ~ h i c h  consist of a hard 
metal matrix in which are dispersed fine particles of la 
softer metal (e.g. copper-lead alloys). I n  these alloys 
the loat1 is taken by the hard matrix and it was shown 
that the extrusiou and smearing of a thin film of the 
softer constituent over the harder matrix determine. 
the intrinsic frictional and wear reducing properties 
of the alloy. This mechanism, h o ~ ~ c ~ ~ r ,  cannot rxplain 
the action of white metal hearing alloys which consist 
of a soft matrix in Thich arr enibetldcd a number of 
hard crystals. 

The traditionnl theory is that the load is taken bg 
the hard particles which can sink into the softer 
matrix and so lead to a more uniform distribution of 
load over the bearings. On this view the function of 
the hard particles is to resist wear. Investigations, 
howe~er,  show that in some types of white metal bearing 
allo,~s, the hard partirles play no appreciable part in 
the frictional or wear properties of the alloy: the 
frictional properties may, indeed, be determined essen- 
tially by the properties of the matrix. I n  other types of 
white metal alloys the hard crystallites may play a 
larger part, but the experiments suggest that in general 
these hard particles do not contribute appreciably to the 
frictional or wear properties of the alloys. These 
results are of interest both theoretically and prac- 
tically and may have applications in the development 
of bearing alloys. 

(ii) The Prop~r t i es  of Lead-base and Tin-base 
Alloys.-Owing to the occupation of Malaya by the 
Japanwe there has been a general attempt to conserve 
tin wherever posdble. Large quantities of tin are used 
in white metal bearing alloys, and experiments were 
carried out to compare the frictional and wear pro- 
perties of a typical tin-base alloy with those of a typical 
lead-base alloy which was proposed as a substitute. The 
experinlcnts showed that the frictional properties of the 
lead-base alloy ~vhen clean and when lubricated, at 
room temperature and at  elevated temperatures arc! 
generally \lightly better than those of the corresponding 
tin-base alloy. I t s  wear is appreciably heavier, 
however, when lubrication breaks down completely. 
I ts  hardness is also less and its thermal conductivity 
lower. Apart, therefore, from the question of thermal . 
and mechanical properties which may play a vital 
part in the p~actical behaviour of a bearing, the lead- 
base bearing alloy should, in practice, be a t  least as 
satisfactory {as the tin-base alloy from the point of view 
of its frictional behaviour. The experiments indicate, 
Ilo~vercr, that under severe conditions, the rate .of wear 
of the leacl-base alloy may be appreciably higher. 



Latest information shows that  lead-base alloys are being 
~videly adopted in ,\li~erica to replace tin-base alloys 
and are proving completely satisfactory. 

( i i i)  The Surface Darnage of Sliding Metals.-A 
technique has been developed for satisfactorily examin- 
ing the contours of metal surfaces. The technique con- 
sists of cutting a taper section at  a very oblique angle to 
thca surface under exa~uiiiation, ,o that a contour of the 
surface is obtained with its vertical component mag- 
nified about ten times. Comparison between these 

I contours and those obtained with highly specialized 
instruments for measuring surface finish, sho-ws that 
this method yields accurate rmults for surface irregn- 
lariticij as small as 10 m~l l io i i th~  of an  inch. 

This technique has been applicd to all investigation 
of tlic wear of rubbing nlctal wrfaces, both when clean 
a n   lei r i a t l .  Tllc results slion. that with clean 
surfaces the nletals are torn and highly distorted; there 
is marlred metallic seizure and cl(lar eridrnce of welding 
of tlic surfaces orer ~ll inute Iocal regions ere11 though 
the surface temperatures during sliding havc been far  
below the melting point of the metals. I11 the presence 
of a good boundary lubricant, Iio\verer, the surface 
darnage and the amount of seizure and welding are 
markedly reduced. These results shed considerable 
light on the m~lccl~anisn~ of n i~~ta l l ic  \Ire:rr and the boun- 
dary lubrication of metal surfaces. 

(iv) Prictionnl f'ropei-t ies of d ircru f t AVi~terials.-- 
ltequests have been reccived from the American aircraft 
industry for data on the frictional properties of ~ a r i o i ~ s  
alloys used in  aircraft. Frictional measurements have 
been made on a number of materials, ant1 the informa- 
tion llas becn forwarded to <lrncrica. 

(v) Wear of Urake Il.lnterials.-Bren gun carriers 
and Army transport vehicle.. used in Australian and 
S e w  (iuinea arm., often hare  to opcratr under sandy 
and wet conditions. Experiments in  the laboratory 
have shown that the wear of Erake band materials may 
be greatly increased by the presence of small quantities 
of water or dust. Tnvestigations have been carried out 
on the w a r  proporties of brakc materials under varion.; 
running conditions, and the results hare  enabled the 
d\riny to ,elect locally produced brake material.: foi. 
Army vehicles operating under wet and dusty 
conditions. 

( r i )  Chromium Films fo r  Reducing Wear.-Earlier 
work has sho~vn that the wear of metal surfaces may b~ 
considerably rcduvcd by plating tlie surfaces with a 
thin filin of chronliurn, provided the film exceeds a 
certain minin~aiii tliicliness. Further experiments 
showed that thr  nvar of tile chromium film a t  240' C. 
is no lliglicr than that a t  room tcnlprrature. This 
work has 1)cen rontinued in collaboration with Muni- 
tions Supply Laboratories, and recent investigations 
show that  outside a well defined range of plating con- 
ditions thr chromii~m deposits have poor war-resisting 
properties. Within this rabge, the wear-residing 
properties of clrroniiurn are extremely good : its own 
w a r  is very small and the wear of the other rubbing 
surface is also greatly reduced. Fnrtht>r investigation, 
are being carrird ont on the effect of lubricants on flit. 
frictional a i ~ d  wear properties of chromium films. 

The growth of the aircraft industry in Australia has 
led to an  increased demland for locally produced aircraft  
bearing.5. The industry lias been considerably assisted 
by the techniques for  the manufacture of these and other 
types of bearings which hare been dcvelope(1 by the 
Section. This ~vork llas expanded considerably and 
has been extended to a number of new bearing3 
involving electrolytic deposition as well as statioiiary 
or rotary casting methods. The techniques so developed 

have been handed on to the services and to the  manu- 
facturers. Parallel with this work, the Section has 
carried out a more basic investigation into the pro- 
perties of bearing alloys, and the influence of structure 
on these properties. .I study has also been made of the 
factors responsible for the development of defects in  
manufacture or failure in service. 

Tlle bearing work of thc Section is done in  associa- 
tion with tlie I'ilot IJearing Alnnese of thr. r)epartlncilt 
of Aircraft Production, and general application of t t ~ r  
work coine~ lllldcr the Bearing ('ontrol C'ommittee. 

( i )  Sfmicture and Erca~nination of Braring Alloys. 
Casting conditions hare  a great effect on the frictional 
and ~neclianical properties of bearing alloys. Dur ing 
the last few ycars a study has been made of the 
~ t r n c t u r c  of different classes of bearing alloys (par- 
tic.al:~rly tlie copper-lead alloy,) and the influrnce of 
composition, casting temperature, atmosphere, and ratla 
of quenching oil tlic porosity, qegregation, cracking, and 
bond strength. Hy these means it is hoped to specify 
and stanclardize more precisely the conditions necessary 
for the manufacture of successful bearings. 

l n  the> co11rw of this inrestigation i t  was found 
necessary to develop special metallographic n~~ t t io i l s  for 
thr examination of the jtructnre of tlie alloys. This is 
also i ~ t ~ p o r t a ~ ~ t  in rletecting flaws which may occur in 
the bonding or in the alloy? themeclves. ,4 method of 
polishing and etching various types of lead-copper 
alloys has been satisfactorily developed and has proved 
of great value in determining the structure of these 
alloys, the natlirc of thr bonding, aud the causes of 
failure in bearings LI hicli h a ~ e  not pro\ cd satisfactory 
in  service. A t  the request of the services and industry 
siiiiilar examinations h a w  bern carried ont on other 
types of bearing alloys, pa~*ticularly cadmium-nickol 
alloys used in Army rehiclcs. 

( i i)  White 11L~iul ( B a b b ~ t )  Bcnringa.--ll'fiite rxeta; 
bearings are uqed in a very large variety of light duty 
engines, 111 wcliinery, &o., anti inany large engineering 
worksho~~s manufacture or reline worn bearines tliem- 
srlvcs. .\ number of inquiries hare  been recr~irrd froin 
time to time for advice in  the manufacture of this type 
of bearing. Following on a specific requeqt from 
Aeronautical Insprction Directorate for similar infor- 
mation, a report bas been prepared and madr generally 
available, descriLiiig the accepted so~ind procedures for 
manufacturing white metal bearings. 

( i i i)  Wenring Testing.-Investigations are  being 
carricxcl out 011 the ~e r fo rmancc  of bearines under " 
various conditions of load, speed, types of lubricant, 
Bc. The appal-wtns incorporates a specially designed 
bearing testing mechanism and equipment for mea- 
suring thr rlcctrical concl~ictance across the oil film 
betwern tlic journal and tlie bearing. By means of 
these electrical nieasurements the breakdown of the 
lubricant fill11 aud sul~sc~ql~ent seizure of jonrnal arld 
bearing niay be followed. The conditions responsible 
for thr breakclown and seizure may also be determined. 

( iv) Techniyiccs for  Ca.,fi,l!/ l j r o n z ~ s  and TAghf 
1ll~ta7 Alloys.-The Section bas been working in  colla- 
boration with tlic Department of ,lircraft I'roduction 
on the developnlent of simple standard methods for 
producing satisfactory castings of bronzes and light 
metal alloys. As these techniques are developed the 
illformation is passed on to manufacturers. 

5. TIIERMAL STRESSES IN MET.~LS. 
( i )  Bearing Alloys.-A continuation of the investi- 

gation into the surface temperature of sliding metals 
has confirlned the earlier observations that the local 
temperature rise may be very high and oan lead t o  the 
softening and plastic flow of the surface. The heating 
is, however, confined to the srrmruits of the surface 
irregularities and to a very thin layer at the surface. 



111 addition to this localized surface heating, aircraft 
or other bearings may be subject to a bulk heating and 
cooling as the engine is accelerated or decelerated. If 
the bearing alloy is bonded on to a steel shell the 
difference in the thermal expansion of the steel and 
thr alloy will set up thermal stresses which niay under 
certain conditions lead to plastic dcforxilatiou and 
crackiiig of the bearing alloy. The effect is most pro- 
nooncetl near the bond. 

Further iiivestigations have shown that cyclic 
heating and cooling may produce very marked plastic 
deformation aiid subsequent failures of certain typcs 
of bearing alloys which are u?lattached to stcel. For 
example, with tin-base bearing alloys, cyclic thermal 
treatrtiellt  bet^-eel1 30' and 160' call produce severe 
Jeforrnatioii after on11 20 cycles whereas after 200 
cycles the metal is badly disrupted. 011 tlie other hand 
lead-base alloys do not show this type of thermal 
fatigue. The results indicate that the effect is d ~ c  in 
part to the difference in the thermal expansion of the 
crystalline constituents of the alloy. 

( i i )  I'ure illefals.-Tlic investigation has beell 
extended to a study of the behaviour of pure metals 
under siinilar conditions. Plavtic defbrmation as 
shown by tlie devclopmerlt of slip lines has been detected 
in the non-cubic metals, tin, cadmium, and zinc, after 
a very small numlber of thermal cycles. Grain 
boundary migration is also observed. Even a single 
heating and cooling is sufficieiit to produce deformation 
lines for cadmiun~ and zinc; oil the other hand, no 
deformatioil has been detected in the cubic-metal lead 
ere11 after a large iiuinber of cycles. Further experi- 
mental work has indicated that this pheiiomenon is 
due to the anistropy of thermal expailsion, a property 
of non-cubic metal crystals. The experiments show that 
on heating and subsequently cooling a polycrystallinr 
non-cubic metal, the crystal grains expand to varying 
degrees along the different axes and thus set up stresses 
at the grain boundaries, which may cause plastic 
deformation of the metal. X-ray photographs show 
that the lattice distortions produced by the deformation 
remain in tlie rnetal and :iccumulate as the number of 
cycles is increased. I n  s o ~ ~ l e  cases recovery occurs after 
a large number of cycles. 

This observation, which is a new one, is of some 
fundamental interest and has a bearing on the theory 
of the strength of materials and of the pl~ysical pro- 
perties of metals. The work is still in the early stages 
but the results suggest that it may have practical 
applications to the failure of certain metals and alloys 
in service aud may explain some points of difference 
in the behaviour of lead-base and till-base bearing 
metals. 

Electrical and photographic methods have beep 
developed for the experimental investigation of events 
that occur in a very short irlterval of tinie (of the order 
of millionths of a second). These methods are being 
applied to the study of transient phenomena associated 
with friction and impact. They are also being used 
to investigate explosivr, reactions and to mearure the 
velocity of rapiclly moving projrctiles. 

( i )  Visual ExnminaLion of Hot Spots.-Earlier 
experiments have shown that when surfaces rub against 
~wch other, very high ternpc,r.atures n ~ a y  be developed 
at the minute points of real contact. These results, 
which were based on thermoelectric measurements 
showed that even ill the presence of the best lubricant. 
and at  relatively low loads and speeds, local tempera- 
tures of the order of several hundred degrees centigrade 
may be readily attained. This has been directly demon- 
strated using a glass disc as one of the rubbing surfaces. 
The incidence of hot spots may be readily observed 

through the glass disc at  comparatively low loads and 
speeds, and the experiments show that the lower the 
thermal conductivity of the second rubbing surface 
the smaller the load (or s p e d )  necessary to produce 
visual hot spots. Ilowever, if the rubbing surfaces have 
a rr~eltirig point below about 550' C. hot spots cannot 
be obscrvod even under conditions of extreme load and 
speed. Thrse results sllom that visual hot spots corrr- 
,-polid to teln1)erature flashes of the order of 550" ('. 
Further rneasurerneiits show that the,e high tempera- 
ture dashes may only last for an interral of the order of 
a few millionths of a second. This worlr has been 
extended to a study of the effect of friction on the 
detonation of explosives. 

( i i j  k~xylosives Beacfio~is.-A general study is being 
made of thr ~nc~cliailisn~ of the initiation and propaga- 
tion of explosive reactions by friction and by impact, 
using electricit1 and l~hotchgraphic techniql~es. 

llssistaiicc and advice have been given to the Depart- 
ment of -2ircraft Production, to Government organiza- 
tions, and to industry on a variety of problems. 11 
number of mirior investigations have h e n  carried out 
on problen~s such as the corrosion of bearings, the coln- 
parison of nen and reclaimecl oils, aiid the renloval of 
lubricant stains. Members of the Section are assisting 
or are acting on various committees such as the Bearing 
Control Committee, Committees of the Ilustralian 
Council for A2eronautics, the Lubrication Sub-com- 
Inittee (Munitions Supply Laboratories), and the 
Standards ~lssociation. 'L'l1el.c lias also been co-opera- 
tioil oil a number of problems ~v i th  Scientific Liaisoii 
Jhreau, Directorate of Tcclinical I'ractice, aild Muni- 
tions Supply Laboratories. 

XIV. O T H E R  INVESTI~GATIJONS. 

(i)  (7e~~eral.-The work of the Section has again 
been devoted chiefly to problems arising out of the war. 
Particular atitention has been @ven to the keeping 
quality of dairy products under difficult conditions, and 
much of the knowledge gained will be of permanellt 
value in improving these products. Close collaboration 
11as been niaiiitaiiied with the Service*, Governmeilt 
Departments, and nunlerous rllembers of the dairy 
industry. The Section har frequently been consulted on 
questions relating to dairy products, and sornetinies 
iiivestigatioiial work has had to be undertake11 in order 
to provide the necessary information. Several investi- 
gatioiis involving large-scale production of dairy pru- 
ducts hare been undertaken and this Section is g-ratefill 
to manufacturers who generously co-operated in such 
work. 

(i i)  Ifarclened Butter Substitutes.-The productioil 
of what is known as "tropical butter spread ", men- 
tioned in last year's report, increased rapidly during the 
year. Large-scale production introduced manufactur- 
ing problems calling for research, and much time wab 
devotr~tl to them. The original product contained 20 
per cent. of hydrogenated butterfat in order to raise 
the melting point of the pure butterfat to about 105" 3'. 
Other hardening agents which became available after 
nlanufacture commenczd were investigated, and fully 
hpdrugcnated peanut oil is now being used; 3 per cent. 
of this gires the recluirccl increase in 111eltiii~ point, so 
that with 1 per cent. of salt and 2 per cent. of skim 
inilk powder, the spread now contains 94 per cent. of 
pure butterfat. The physical properties of butterfat as 
influenced by its treatment have been studied and con- 
ditions defined which enable a spread to be made which 
is sprcadable a t  ordinary temperatures but has satis- 
factory " standing up " properties at temperatnres up 
to its melting point. The method of cooling is vital in 



tills respeot. Experiment8 with the spread to stimulate 
the appearance of butter have so f a r  not met wit11 n ~ u c h  
success. I-Io~vever, water can readily be incorporated 
in the spread simply by stirring, the milk powder acting 
as an  emulsifying agent. The spread " reconstituted " 
ill this way is practically illdistinguishable froin butter. 
Experiments were made with the obje.ct of imparting a 
more definite but essentially "buttery" flavour to the 
spread. The use of 3 per cent. peanut oil instead of 
20 per cent. hydrogenated butterfat eii'ected a distinct 
improvement in this respect, and an  increase in the pro- 
po~.tioii of salt ant1 milk solids and the addition of a 
trace of citric acid were beneficial. Stronger and more 
tlefinite flavours such as those imparted by more than 
about 1 part per million of diacetyl or traces of butyric 
acid were not generally favoured. 

( i i i)  Dry Butterfat.-Production of dry butterfat 
during the year was limited to the requirements for the 
manufacture of "tropical butter spread" or for the 
salvaging of small quantities of badly deteriorated 
butter, and little research was don? on l)roductio~~ 
problems. Reports received of trial shipil~ents of the 
butterfat i n  black iron d r u n ~ ~ ,  -11owed that there mas 
110 illherelkt ream1 why tlle drui113 should not bc satis- 
factory, but ~ v l ~ e n  an  apl)reciable head space existed 
because of leakage or inefficient filling, deterioratiou of 
the fat  through oxidation was serious. 

(iv) O~idu t ion  of Bu1ierfal.-When other causes of 
detcrioration, such as bacterial, are eliminated in  dairy 
l , r~ducts  t~on t~ in i l lg  butterfat, osidation of the fa t  
~ v h i c l ~  leads to objectionable tallo~vy flavours assumes 
great importance. 11 is the only form of deterioration 
to \\hlcli such products as dry butterfat and " Iropical 
butter *preadn are susceptible and is of vital impor- 
tance to thc keeping quality of Illilk powder and butter 
in  cold storage. Consiclcrablc nork has been done 011 

the problem with particular rcfcrcnce to oxidation in 
" tropical butter spread " and milk powder. Thc pro- 
gress of oxidation and the appearance of " off flavours " 
in butter-fat appear to have some characteristics which 
often make inapplicable results obtained with other 
fats. I t  has been f o ~ u ~ d  that tcsts accelerated by using 
high temperatures solnetin~es give entirely misleading 
results when applied to the course of the reaction a t  
low t e m p e r a t ~ r ~ s .  11 substalice call act as a pro-oxidant 
a t  say 20" C. and as a n  anti-oxidant a t  SO0 C. Eome 
anti-oxidants which are clain~ed to be rery  effective 
wit11 other animal fats, hare  been found to have little 
action with butter-fat and this f a t  is more susceptible 
to ccrtain pro-osidants t l~ai i  o t l~cr  fats. I t  has been 
fotind that cjuantitics of oxygen considerably less t h a i ~  
those quoted by some overseas \\orlrers are suficient to 
produce objectionable tallowy flavours, and experiments 
are being made to deterinine the mi iz in~un~ ainount 
TI hich can lead to the fault. The improved test for 
peroxides in  fa t  of Lips, Chapman, and McFarlane has 
been further developed and appears to be considerably 
rnore sensitive than any previously ~ u e d .  I t  is now 
possiblc to detect incipient oxidation before any 
change in  flavour is apparent. Considerable 
attention has been paid to the pronounced pro- 
oxidant effect of the Australian dairy salt used i n  
" tropical butter spread ". I t  has been found that  
che~r~ically pure salt and sercral overseas brands of 
salt do not have this action. Tile traces of copper and 
iron present in the salt can only account for a small 
portion of the effect. The pro-oxidant action can be 
( ~ l i i ~ i i l ~ a t ( d  by roasting the salt or by washing wit11 
certain solvents. Research is ~on t inu ing  with the object 
of i s o l a t i i ~ ~  the sltbstance responsible for the action. 
Salt is known to hasten the oxidation of the fat  of 
butter in cold storage, and cxperin~ents have been com- 
menced to determine if this is due to the same cause 
as the pro-oxidant effect i n  dry butterfat at  room tem- 
perature and if i t  can be eliminated by the same means. 
After three months storage it would appear that the 

mechanism of the two oxidations is different, but longer 
storage is necessary before this can be definitely 
estublished. 

(v) Cheese.-Although tinned process cheese nor- 
mally keeps well, even under extreme conditions of 
teml~eraturcl, several cases of severe deterioration have 
been inveotigatcd by the Sectioa. Examples of g r o s  
bacterial detcrioration, leaciilx to blowing of the tin 
and putrid odours, were caused by the developxuent of 
putrefactive and gas forming sporulating anaerobes. 
Organisms of the C. sporogenes and C. welchii types 
were found in  large nunibers in affected samples. I11 

every instance where this type of deterioration had 
occurred, lactose to the order of about 2 per cent. was 
preaerit ill the cheese, presumably owing to the addition 
of skin1 milk powder during processing. The same 
organisn~s have bcen isol~ted  from cheese, which did not 
contain lactose but in  no i~istance llncl t l~cy developed 
and caused deterioration. The exact part played by 
lactose in its association wit11 the defect is not clear, 
but a suppo~ition that it could act both by sul~l)ortilig 
the tlevelol)n~ent of the organisms and by necessitating 
lower processing temperatures with a resultant increase 
in initial infection; i t  is suggested by the occurrence of 
another serious defect in  cheese containing skim milk 
po\\der. ,111 objectionable brown colour developed in 
a few days ~ r l ~ e n  the cheese was subjected to t e~npwa-  
turcs as high as 120' F. similar to those under Service 
conditions. 

Screre corrosion of the tinplate leacling to serious 
loss has occurred i n  some instances with processed 
cheese arid has beell illvcstigated. 

( r i )  Keepitcy Quality oJ V i l k  Powder.-(u) Corn- 
pressed Szjgar and FzilZ-creum X i l k  Powder.-Further 
observatio~ls have confirined the excellcnt keeping 
quality of blocks coinl)rcs~etl froln a inistlire of 80 per 
cent. whole inilk ponder and 20 per cent. sugar. 
Samples kept in the laboratory in  unsealed tins for over 
two years, althougli tlicy hare  developed a. ~l iglrt  rtale- 
ness, are still palatable. 

( b )  Com~nerciul XilE f'ozodc~.s.--1s indicated in 
last year's report, a preliniinary experiment indicated 
that gas-packed, spray-dried, whole milk powder kept 
better at elevated temperatures than skim milk poiviler 
nor~nallg packed in  air. This re.ult wn9 rather 
unespccted, and a more comprel~ci~sive qurvey of the 
relatiye keeping qualities of several Victorian brands of 
roller aiicl spay-drictl, whole and ski111 niilk po~vders 
packed ill air  and in nitrogen is now in l~rogl-ess. Dur- 
ing the preliminary stages of this expeGment, informa- 
tion Ivas a130 obtained on the efficiency of the present 
gas-packing techniques in  removing the head space 
oxygen from tills of whole milk powder. 

It is obvious that t l ~ c  first r t~qu i ren~c l l t~  for effective 
gas l)aclcing is a gas-tight tin. The products from three 
firms that supplied gas-packed samples did not fulfil 
this requirement; of t11c 26 'oatcilcs each of 30 tins 
rccaeived, most sl~o\ved a t  least 50 per cent, leaking tins. 

From storaw tcsts lasting six  month^ at  100' E. tlie 
following conclusions hare  bcen drawn. The useful 
life of skin-t milk powder is not extended by gas packing. 
11-hole n ~ i l k  ponders that were not gas packed, 
deteriorated nluch faster than skim ~ r ~ i l k  p o ~ ~ d c r s ,  but 
gas-packed, spray-dried, whole milk po~vders ( 3  per 
cent. oxygen ill the head space gas) gelierally kept 
better illan the skim milk p o ~ ~ d e r s .  Solllc samples of 
recon~tituted spray-dried \~llole rr~illi were 110 lnore than 
sligl~tly stale after six moilths, whereas the skim illilk 
po\vders reconstituted wit11 water and fresh butter-fat 
were generally unasable as liquid milk. A fu r t l~e r  in- 
crease in quality of spraj-(hied, whole milk powders 
was noted in samples gas packed to 1 pcr cent. oxygen 
in  the head-spacc gas instead of 3 per cent. The roller- 
tlricd, whole milk 1)o~rtlers exalllined n ere generally of 
poor keeping quality. Evrn  gab-packed sanlplea 
deteriorated rapidly. 
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,liter six rnonths7 storage at  84' F. most of the ,I small, but interesting, occurrence of cobaltite has 
sun.nples were in fair condition and definite conclusions been recorded in the Broken Hill lode. Cobaltite has 
rall~lot yet be dra\rn, but ill general tllc trends are been formed by the conversion of an earlier cobalt-rich 
silnilur to those noted for samples stored at  100' P, arsenide, safnorite-lollingite, of which traces may be 
Samples stored at  60' F. are still in good condition. found, and tile replacement icr similar to the develop- 

(vii) LcLclic .Icid \vhey.-k\ttentioll to tile ment of arsenopyrite from the iron arsenide, lollingite, 

ferlnelltation of %,hey to produce lactic acid has eon- whirh has been described previously. 21 petrological 

tillued. ln it has been found that oll]y slight examination of borc cores from the site of a propmed 

mdificat,ion of procedures is llccessary to weir on the South Para  River in South dnstralia 
ensure successfu~ colllmercial fermenfatiolls, and assis- revealed the relatively weak character of the founds- 
tance of this tJpe has beell givell to olle lllanufacturillg tion rocks. The petrolifcrous glauconite sandstone a t  

firm. ullder the rrlojt farorable laboratorS conditiolls, Lakes Entrance, Victoria, was examined in relation to 
the rate of fc r~n~nta t ion  in whey by lactobacilli has its porosit~. 
been found to be most erratic, valying a t  p~ 5.0 fronl The investigations have been facilitated by con- 

24 to 73 hours. Best results hare becn achieved by the tributions from a number of nliniug companies 
use of selected mixed strains of lactobacilli. 31ixed through the Australasiali Ilistitute of Mining and 
cultures hare not sllo\\~n ulldcs Mefallurg~. The Uiiiversity Me1bourne has 
eoll~itiol~s,  howeyer, for reasolls ivhicll am obicur(, but assisted by gra1lting laboratory accommndation in the 

pos~ibly as,*ocintod with alterations in the properties of 
1~11cy stored, handlrd, and heat-treatrcl in bulk quan- 4. ORE-DBE~S~NG INVESTIGATIONS. 
iities. I n  tlie co~nmercial fermentations the probleni 
of colltanlillatioll has beell foulLj to be nlost important, (30-operative investigations have continued in  the 

11 has riot been found practicable to ferment at  the laboratories at  the Iialgoorlie Scllool of Mines, the 
optimum l ; ~  to  the s i l l l n ~ t r l l ~ ~ o u ~  ~cvcloplllellt Sout11 ,lustralian Scl~ool of Mines and Industries, and 
of lactaie-collsuming contaminulltJ, T - , ~  lRttcr have the Metallurgy School of the Uniuersity of Melbourne. 
beell by fcrmelltiug more acid colldi- A\t Adelaide, work on local phosphate deposits has 
tiolls, though ill this way fcrrnenta+ioll t;lr,(,s are continued. South ,lustraliar1 rock phosphate is too 
increased to about four days. high in iron and a l u i ~ ~ i n a  for superphosphate munu- 

frleture, but if finely grouncl and applied directly to the 
2. RADIO RESEARCH BOARD. soil has some value as a fertilizer. Other investiga- 

Duri1ig the ycnr, the work of this Board has been tions have included the production by flotation of high- 
~ t ~ a i n l y  centred in  laboratory space made available in grade fluorite concentrate, and the examination of a 
the Electrical Xngineering School of the University of deposit of talc for the Department of Mines. Further 
Sydney. Following a conferenW of the fighting services ass~stanee was .given in tliu production of graphite anrl 
2nd others that was hcld in Sydney in  Septeinber, 1942, of other minerals required for the war effort. 
tlicre has been a considerable increase in tile volume At Kalgoorlie, further work %%-as done on the pro- 
irnd scope of the programme of tile ~~01.k. The duction of a pyrite conccntrate suitable, in lieu of 
results of this work are pyoVillg Of cOllbideTtlble prac- elcni~ntal sulphur, for p~.oduction of sulphnric acid. 
tical ulue to tile Services, but for security reasons no ZL reccntlg-installed pyrite flotation treatinellt plant 
details call be given. The UlliverJitS of Queensland was inspected, and assistance given in a n~lmber of 
is now affordiilg helpful co-operation in the rullllillg of "pecial probl~nlr associated therewith. Other investi- 
a field statiorl ~ ~ s t a b l i ~ h ~ d  ill Brisbane. The Mt. Stronllo gations includcd the trc1atnlent of sand dump material 
03bservatory, the Watheroo Observatory, and tllc Ifel- to determine the recoverable quantity of tungsten 
bourlle Observatory also colltillucd to give mineral, the separation of cassiterite and talltalite from 
assistance. concentrates containing the two n~inerals, cyanidation 

of battery tailings, and tests to find the operating con- 
3. MINERAGRAPHIC INVESTIGATIONS. ditions for producing- a marketable concentrate from a 

Twenty-four illvestigations have been carried out into niolybdenite ore. 
the mineral association of rocks, ores, and mill products At Melbourne, bismuth, copper, antiniony, niolyb- 
silbnlittcci hy mining companies and institutions, and denum, tungsten and other ores were examined to 
the ruajority have been contributive to the search and determine whether the respective minerals were 
production of metals requircd for war purposes. Each recoverable ancl to deterllline the appropriate methods 
investigation was complete i n  itself and was directed of treatment; particular attention has been giren to 
to some problenl often concerned with the treatlnent tungsten minerals. P r e l i ~ n i n a r ~  laboratory work on 
of the economic mineral in an ore, concentrate, or a low-grade antimony Julnp ore has enabled i t  to be 
tailing. Seveninvestigationswere collcernedmithores successfully treated and antimony concentrates 
that were subjected to experimental treatment in tile recovered; the method of recovery under the conditions 
ore dressing laboratories, while six dealt with material determinet1 hy t11c laboratory tests is by flotation after 
und:.r investigation by the &rilleral Kesollrccs Survey at grinding. Ynblis,hed methods for the analysis of 
Canberra. One of the latter included a petrological tungsten having been fou~ld unsatisfactory, a study 
examination of a series of rocks and ores from the Ever- of tlie prillcipal ructhods of analysis was undertaken 
ton ~~lolybdenitr milie in Victoria. Hcrc tIlp ore toll- and a satisfactory method and technique e~yentually 
sists of nlolj~b-bdenite dissenlinated through the grallitic established; a report is being for public~atioiz. 
rock around the margin of a central, barren core of .2 illinor i ~ i r  cstigation was carrier1 out on the reduction 
110ri>lt?rite, similar in composition but slig;htly diif'crent of the saild content of a shell grit for use in both the 
in texture to the surroullding pon,hyritic granodiorite. manufactnrc of glass and ill p011ltry farming. 

F i re  i~lvestigations were related to tin deposits in  
Tasnlania. Orc fronl the Cleveland mine, near 5. BIOMETRICS. 
Waratall, contains fine-grained cassiterite disseminated (i) Ge,~crul.-Early in the period under review 
through quartz and mica, iiztergro~sn with 1)yrrhotitc. members of the sectional head-quarters staff were trans- 
and a little stanaitc. At times there is an intimate ferred, owing to limited accommodation, from the 
association of cassiterite and stannitr similar to that Council's head office to new quarters generously made 
previously obserred in the North Valley lode at  Mt. availsble by the T;niversity of Melbourne in the School 
Bischoff, i n d i c a t i ~ ~ ~  that stannite may be formed by of Commerce. Throughout the past year the Section 
the solution and replacement of thc earlier-formed has continued to be actively engaged in co-operation 
cassiterite. witlt offit~.rs of tllt. Co~~ncil'q rlivisions alict in nleeting 

I 
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requests for assistance from sources outside the Council. (v) Division of /lnilrzal ~ j ~ ~ l t / ~  flutrition.-The 
These sources include various branches of the services, Sectioll has continued with the extensive study of data 
Coninionrrealth and State Government departments, tlc.rivc.cl frolll tbt, l,al.asitological field trials at 
rescarell organizations, and private individuals. To  Llrmidalc (xelrr sollrh ~ ; l l c s ) .  Throughout the past 
nlt.et the increased demands further additions were year the work consisted of the reduction 
made to the staff and calculating equipment. Early of prinlar) i'li~llatOI~gical data ill o~.der to oorrelate 
in 1944 one officer, who had been seconded to the them with the variations ill I\ orln burden. Other work 
I)epartnient of Home Security and the Directorate ill ~ , a r a ~ i t ~ l ~ ~ ~  illeluded tllc analysis of frolll 
of him-power, returned to the staff to continue research ~lunJcrous field tii;ilr drsiglled to ~ l ~ l e r a l i l l e  tile 
in thc IJirision of Animal Health and Nutrition. of various anthel~nintics, slid the analysis of data fronl 

(i i)  Uiuision o f  Plant ~?idustry.-For the k r o s -  el)idunriologieal trials 01, tirelve stntiolls in Queellsland. tology Section, records were maintained for two long- pOr the l ~ ~ ~ i  p,iology ~ ~ , ( . ~ i ~ ~ ~  irork is still proceeding 
term grazing trials. Assistance was given in the 

011 t l ~ e  analysis of data frolu tllc feediag trial c0lrdllcted design of grazing trials 011 subterranean clover species at  Li(lelaidc, i,lrd pre~illlillary calclllations haye hen 
slid n l i i t u r e ~  of lucerne and rllodes grass, and in  sla(l(. 011 data eolleeleri fol.  tile purpose of estilrlating 
n l a ~ ~ i l l g  the a pasture. 'or the tile irecui-ucy of stnl,plil1g for various attributes of the 
14allt Introduction and Genetics Sections, numerous fleece. r1.1,~ ron,aillillg lilajor colltribUtionS 
desiglls and analyses of fertilizer, spacing' frequell~y to t i f n  J.c.Ur>5 ,,ark rollsiitcii of tllc allalysis of a llumbel* 
of cutting, yield and survival trials of i n t r o d u d  and fit,]d trials at C. ~ ; i l ~ ~ ~ h  1jlains ,, a t  Helenslee, 
selected species were made. The 'Wries fllr+il,,r of el)idrmiologi(2rl wcrh 011 nlastitls, 
grasses, legumes, drug and rubber-bearing plants- alld a coll+illuatioll uf rile lvorlc 011 i,rogaly testillg data 
work was done on vegetable production trials usually fl,om ,C  ~ ; i l ~ ~ ~ h  ,, alld Noondoo. concerned with variety comparisons, but also including 
fertilizer and soil pretreatment studies. 11 germina- 
tion trial of carrots and several trials with fungicides 6 .  STANDARDS ASSOCIATIOP*' OY ~ ~ U S T R ~ L I A . *  
on garden peas were also subjected to analysis. The demand for sprrifications for defcnce require- 

)Several studies on the take-all disease of wheat were nlellts llas bccn sufficiently maintained to preclude the 
anal~sed.  Other work for the Division included possibility of any sub,-t;cntial ~ . c q ~ u l l p t i ~ ~  of tile norlllal 
examiriation of growth data for apples of different stock acti~ities of tltlle association. So~lle projects which llad 
and scion, root distribution of citrus trees, a fertilizer been postponed fur yolue years hare, however, demalltied 
and irrigation trial with vines, fertilizer trials with attention r\ ithont furtller delay, allcl the collsideration 
pine species, and a study on time of harvest of flax of thescx 111ih beeli rcrumed. I11 addition, 
in relation to yield quality and stem section. stcps have Leen taker1 for the prepa1.ation of a com- 

(iii) Biuision of i~co .orn ic  Brtomoiogy.-The p i n -  prei~ensi~~a range of stallderds intellded to post- 
cipal work for this Division centred on spray and war reconstruction I ~ ~ ~ ~ E I I N ~ S ,  pal~til~lilarlV in relatiolr 
dusting trials against vegetable pests which include to housing. 
potato moth, cabbage moth and butterfly, aphids and 
green vegetable bug. Among other work there were The nunlber of standard specifications no\v issued 

tests to improve the precisioll of Peet-Grady chamber excecds 700, of which over 230 are spc-ial war-time 
data, a test on preferred surface for egg laying by specification-. -1 new series of put)lications, knon~n 
potato moth, the standardization of a moisture meter as Interim Specifications, has been issued. These are 
for wheat, alld the exalnination of data on the colour not aDI)ro\cd stalldards, but are issued without 
preference of flies. endorsement upon the request of a go~ernment depart- 

( iv)  jyiuisiolL of porest pro~ucts.-~hroughout the m('llt or otller res1)onsiblr alltliority, \\11t)n required 
period under review the section has continued with to lrlc'et all i~llmcdiato 11~td. 111 approl)riate cases the 
the plannillg of investigations and the analysis of a~wciation proceeds to review these anti alllend them, 
experillll>ntal data for the several sections of this "S llec"sary, with a view to their publication 
Division. For the ~ i ~ ~ ~ b ~ ~  ~ ~ ~ l ~ ~ ~ i ~ ~  section, allalyses st""a'.d~. One useful achievement which the adoption 
have beell made of on the effect of thick- of this ~ rac t icc  has hell)ed to bring about is the 
nem, llloisture contellt, glues, alld other test conditions  ordination Of the various service specifications for 
on properties of plywood; on the effect of method of s i l r~ j l a r  products. 
cutting specimen on Izod results; and other miscel- E r  idence of witlespread estcnsion of tile knowledge 
lancous experiments. For the Chemistry Section a and use of standards has been proiided by a phellomenal 
number of experiments relating to the ruanufacture g ron t l~  in the tlcn~alids ~n:ltl~> 1111011 the association's 
and testing of paper pulp have been analysed; these 1ihrar.y for information coiicrraing specifications and 
illdude Lampcn rnill studles, studies of the main paper related mattrlas, and by the elctellt of the business 
tests, and various chemical studies of wood and paper. trunsactccl I'T- the publications department of the 

For the Flax Processing Section the work done assooiation, ivhich imadl(~s ov(.r f i ~ , 0 0 0  ropies of 
included retting experiments from agricultural trials, specifications per annum. 
dew rettin and storage studies, and experiments on 
factors affecting retting results. For tlie Timber 
Physics Section the design arid allalysis of experi- XV. INFORMATION SECTION. 
n~ents on the effect of high temperatures on strength 
~~roper t ic~s  of timber were completed, and for Implwved 1. GENERAL. 
Wood, Tenwring and Gluilla S(bctions, the design and Tllroughout tile Sear tllc dculands for the services 
arlalysis of factorial esperi~nel~ts and balallced incorn- of the Information Section by the Council's own staff, 
plete block cxpc~rill~ellts to deternline the effect of resins, Governnlent departlnents and indilstrial and com- 
catalysts, alld met210ds of making and glning speci- mercial organizatio11.i has continued unabated. The 
mens, on strength properties. Section lias continued to make its contribution to the 

Routine cmputations included the calculation of war effort ill the preparation of sulnmaries and biblio- 
sl~ecification tests on aircraft timbers (22,000), graphies on variouj aspects of technical production, 
moisture content calculations (48,000), miscellaneous tile utilization of *Australian materials in place of tho* 
test results (21,000), and the calculatioii of means, in short supply, and on industrial matters generally. 
standard errors, &c., for mechanical properties of five During the latter part of the year attention has also 
species of timber, and for shrinkage of eight species been directed to the supplying of information on 
of timber. problems concerned with post-war reconstruction. 

This association is an Independent body which is financially supported by contributions from  government^ and industries. The Council for Scientlflc and 
Industrial Research acts as the liaison body between the association and It6 maln contributor-the Commonwealth Government. 
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d.  INFORMATION FOE GOI'NCIL. 
,I considerable part of the work of the Section has 

again been avociated with the compilation of data and 
literature surveys for the Executive Coinlnittee and 
the rarious Divisions of the Council. I n  connexion 
~v i th  the qn~stion of the establislzment of a Fctlcral 
Geological Surrey a summary of the steps taken since 
the 'r)eginnin,g of the century to implement various pro- 
l,osals p ~ t  i'n~.wartI fibom time to time was prepard.  
-1 similar hUnlnlH1.y was also l)rel~ared concerning 
parallel step, taken to co-o~-dinate the work, on a 
federal basis, of the actirities of the various States 
associated \\it11 artesian. and sub-artesian waters. 
Arising out of the Council's rc~con~nzcnd:~tions to dls- 
continnt the use of sodium chlor-ide licks for stock, a 
sur-cey ,of the literature was made and- from the data 
available it nas s11on.n that sufficient salt was avail- 
able in the grasses and waters utilized by stock to more 
than supply tlieir needs. 

Assistance l ~ a s  again been given to the Division of 
Industrial 'Chemistry in conllexion with projects 
already planned or in exploratory work leading up to 
future projects. A surrey nas made of the available 
data relating to the occurrence and cliemical composi- 
tion of natural gases reported a t  different times in the 
past from various parts of thr C!onlnzon~veal th ; this 
work was undertaken as a preliminary to the Division's 
project to explore the natural gas resources of .\us- 
tralia, using inlprored methods of low temperature 
fractional clistillation analysis. Aizotlirr biblio- 
graphical survey covered the isolation of anlyl alcohols 
from thc fuicl oil ~.esidnes of tllc alcoholic fernlentatioli 
industries and the preparation of amyleae therefrom 
and also of 11-tertiary-amyl-l~l~ei~ol. 

In  collllexion with plastic. investigations, a survey 
of methods for the p r o d ~ c t i o l ~  of vinyl acetate from 
acetylene was prepared. ,I further literature survey 
of the preparation and chemidtry of the polysnlphides 
of sodiunz and calcium mas made to assist in researe> 
projects concerned with the nzanufacture of synthet?~ 
rubber of the tlliokol type. For reference purposes in 
relation to the work on plastics, a compilation of trade 
namcs was prepared, col-cring Australian plastic!, 
plastic moulded products, moulding p o ~ ~ d e r s ,  sylithetlc 
resins, kc., giving for earh the manufacturer's name 
and the type of ~~roduc t .  I n  anticipatioil of the Divi- 
sions' investigations of Australian lithium ores, a 
surrey was made of the various methods employed over- 
seas for their p r o c e s ~ i n ~  and the relative merits of thc 
methods discussed; a summary was also prepared on 
the methods employed for the recovery of rubidium 
and caesium. 

Assistance for other Divisions included the com- 
pilation of information relating to infra-red dehydra- 
tion, heat deterioration of textile fibres, the atomic 
hydrogen arc, fluorescent analysis, diffraction g-ratings, 
canning and dehydration of fruit and regctables, and 
the tropic-proofing of electrical equipment. 

The various services, government departments, manu- 
facturers and private individuals have continued to 
make good use of the Section. I n  consequence, in 
addition to its activities more specifically related to 
literature surveys, the Section has played an important 
part in putting inquirers into touch with authorities 
or laboratories concerned with the relevant subjects, 
both within and without the Council's ranks. 

Assistance has been given to various Governmellt 
Departments on matters concerning post-war planning 
as n~ell as for present war-time projects. I u  thrsc 
connexions, literature surveys were made on the various 

! phases of cork-growing and manufacturing industries, 
and the economics of magnesium proti~~ction, recovery 
of starch from potato dehydrator waste water, and 
the manufacture of rubber from wheat. A number of 

F.7323.-5 

requests for information were received from the Ser- 
rices; the most notable of those for which reports were 
prepared included the cultivation of soya-bean and 
the manufacture of soya-bean meal, the preparation of 
moisture-proof packages for protectilon of equipment, 

a 

and the biology and control of marine borers. 
From time to time rcquests were received from 

salvage authorities regarding the disposal of old or 
damaged supplies and the utilization of waste materials. 
I n  one instance a comprehensive report was prepared 
on the possible methods for utilizing old army boots 
and hats. Further summaries and bibliographies have 
been prepared on the utilization of scrap leather, of 
tomato residues, of grape seeds and lemon pips for 
oil, and citrus waste for fodder, and the processing of 
steel scran for nowder. 

A seleciion orf other matters which have been dealt 
mi th include :-Pr~paration of chemicals: lSodium 
hypochlorite, methanol, cellulose acetate, ethyl cellu- 
lose, salicylanilide, methyl chlorsilane, p-nitrophenol, 
hexanline, resorcinol, lactic acid, citric acid, cream-of- 
tartar, ammonium sulphate, and by-products in salt 
manufacture. Alanufacturing: Shellac, cocoa, potato 
starch, yeast extracts, silica gel, steel chain, steam 
turbines, small diesel engines, fishing boats. Metal- 
ZurgicuZ problems: Zinc, cadmium, and indium $sting, 
hardening of lead, soldering aluminium, smelting of 
antimony ores, uses of cerium compounds, austempcring 
of stainless steel, corrosion of metals by acids, nietal 
spraying, high temperature salt baths, powder metal- 
lurgy, rubber dies for sheet-metal working, rubber to 
metal cement, heat insulation. Food Vita- 
mins in  cocoanut^, margarine from 'dripping, food 
yeast, calorific value of foodstuffs, specific heats of 
meats, egg, substitutes, dehydration of ,fish and meats, 
botulism In foodstuffs, sulphuring of fruit. Agri- 
cultural problems: Effects of vitamins and colchicine 
on plant growth, cultivation of olives, cinchona, soya- 
beans, and tung trees, vegeta~ble-growing, slaughter- 
tapping of Hevea, eucalyptus and tea-tree oils, texture 
of dried peas, hydroponics, branding of cattle: Miscel- 
laneous: Substitutes for shellac, general and formalde- 
hyde tanning of sheepskins and furs, inercurial car- 
rotting of hats, purification of sea and salt waters 
for drinking and irrigation purposes, rat and rabbit 
poisons, marking inks, bleaching of beeswax, dehydrat- 
ing agents, grouting of concrete dams, reasons for 
deterioration of concrete. 

A inajor function of the Sactioll is the editing, 
publication and distribution of the Council journal, 
bulletins, annual report and numerous other reports, 
and the preparation and issue to thc press of state- 
ments concerning the work of the Council. With the 
growth of the Council the work entailed has steadily 
increased, and cluring thc year an extra appointment 
was made to ensure contilnued efficient distribution, 

Within the Section there is constituted an abstracting 
paizcl for the preparation of the " Australian Chemical 
Abstracts ", which are confined to  reports and articlmes 
published in Australia and to Australian patents and 
nhich are puhlished by the Alustralian Chemical 
Institute. 

Officrrs of tAhe Section have continued to act on 
various special committees; an officer also acts as the 
Council's liaison officer with the Munitions Supply 
Laboratories, the Department of War Organization of 
Industry, and the Srientific Liaison Blireau. 

An event of outstanding importance to Australian 
libraries and scientific workers has been the completion 
of arrangcn~ents during the year for the preparation 
of a revised edition of the " Catalogue of Scientific 
and Technical Periodicals in Australian Libraries". 
The Council has been fortunate in obtaining the 



services of Mr. E. R. Piltt, editor of the first edition 
and formerly Chief Librarian of the Melbourne Public 
Library, for the purpose. An editorial committee on 
which the Sydney and Xelbourne Public Libraries, 
the Melbourne University Library and the Council 
are represented has been formed to assist Mr. Pi t t  
in his work. I t  is not anticipated that the new edition 
will be available for printing and distributioll in under 
two years. 

I n  the meantime, a complete list of periodicals and 
serials filed in all the Council's various libraries has 
been prepared and copies will be available to each of 
the Council's divisions and sections. This list will 
assist interdivisional borrowing and ivill render un- 
necessary continued application to Head Office Library 
for information concerning the locale of particular 
volumes taken by the Council. The list, a feature of 
which is the Russian section \vhich includes informa- 
tion both in translation and transliteration of all 
Russian serials in the Council'$ libraries, mill also be 
exceedingly useful in the preparation of Council for 
Scientific and Industrial Rfesearch entries for the 
revised edition of the catalogue. 

Technical libraries are being established by other 
public and semi-public bodies and private firms in 
evcr-increasing numbers, and adrice in regard to their 
efficient organization continues to colistitute an im- 
portant part of the work of the library staff. Unfor- 
tunately, facilities in Bustralia for the adequate 
training of librarians still falls far short of the demand, 
and it is impossible for these newly established libraries 
to take their proper place in the community until they 
can be staffed by adequately trained and experienced 
librarians. 

There is a steadv increase in the demands made on 
Head Office Library for references from other libraries 
throughout the Con~monwealth. These requests are 
met either by eending the volumes on loan or by 
sending typed or film copies of the articles required. 
011 the other hand, the dcmands of the Council for 
holdings in  outside libraries havc shonrn an even 
greater increase, and the readiness with which these 
clemailds are met and the facilities for obtaining these 
references which are placed at the Counc.i17s disposal 
by all the libraries with which contact has been made 
are g~ea t ly  appreciated. 

6 .  OVERSEAS LIAISON AND PHOTOGRAPHIC COPYINQ. 
The established use of the microfilm camera in the 

Council's scientific research liaison offices in London 
and Washington has resulted in a large volume of 
~rnpriatecl reports, many of which are of a sfecret or 
confidential nature, being transferred to Australia 
regularly and expeditiously. On receipt, this material 
is distributed to the appropriate organization by the 
1 nformation Section. 

Scientific workers in university and government 
laboratories continue to use the Section to obtain 
photographic copies of scientific articles or neports 
otherwise inaccessible to them. 111 this conliexion 
many libraries and organizations continue to give most 
helpful co-operation by lending the Council their 
special literature for photographing. This contribu- 
tion, combined with the general library exchanges 
referred to above, is a powerful factor in the welding 
of the scattered scientific information available tl~i*ough- 
out Australia into a national whole. 

XV1.-FINAmCIAL MATTERS, STAFF,  AND PUB1,IChTIOES. 
1. FINANCE. 

The statement of expenditure from 1st Jnly, 1943, to 30th June, 1944, is as follows:- 
E 

1. Salaries and contingencies . . . . . . . . . . . . . . . . . . 
2. Remuneration of Chalrman and Nembers of Counrll . . . . . . . . . . . . 
3. Tnvestigations- 

(i) Animal Health and Nutrition Problems . . . . . . . . . . . . 
Less contributions from- 

Commonwealth Bank . . . . . . . . . . . . . 5,500 
Department of Agriculture and Stock, Brisbane . . . . . . . . 1,000 
George A:t!ren I'aytoral Research Trust . . . . . . . . . . 2,000 
University of Sydney . . . . . . . . . . . . . . 250 
Australian Cattle Research Association . . . . . . . . . . 1,500 
Australian Wool Board . . . . . . . . . . . . . . 8,975 
Australian Bfeat Boarcl . . . . . . . . . . . . . . 68 
Revenue Funds- 

Parkville . . . . . . . . . . . . . . . . 61 
Vaccine . . . . . . . . . . . . . . . . 942 
Pleuro Pneumonia . . . . . . . . . . . . . . 212 
Milst:tib . . . . . . . . . . . . . . . . 2,767 
Toxaemic Jaundice--Barooga . . . . . . . . . . . . 1,207 
F. D. BIcitfaster Field Station . . . . . . . . . . . . 300 
Parasitology . . . . . . . . . . . . . . . . 42 
" Gilruth Plains " National Field Station . . . . . . . . . . 4,943 
Yutrition Lab0rat . j~~- . . . . . . . . . . . . . . 299 
Oeqtriis Experiment . . . . . . . . . . . . . . 1 1  

(ii) Plant Problems-Division of Plant Industry . . . . . . . . 
L ( ~ s s  contributions from- 

Australian Wool Board . . . . . . . . . . . . . 
Department of Supply and Shipping . . . . . . . . . . 
Department of Commerce . . . . .. . . . . . . 
Plant Tndu~try Revenile Fund . . . . . . . . . . . . 

(iii) Entomological Problems-Division of Eronomic Entomology . . . . . . 
Lass contributions from- 

Australian Wheat Board . . . . . . . . . . . . . . 
Central Wool Committee . . . . . . . . . . . . . . 
Entomology Revenur Fnnd . . . . . . . . . . . . 

* The main items of expenditnre under this heading are salaries of the Administrative staff at t h ~  Cnoncil'b Head Office ' salaries and expenses of officers at 
Australia House, London, and at Legation, Washington ; staff and upkeep of State Comnlittees ; travelling expenses of Head 6ffic.e staff, members of the Counril, 
&c., and printing and general office expenditure. 

t Provided from Consolidated Revenue Fund. 



(iv) Horticultural Problolns of the Irrigat~on 8cttlements-- 
(a )  Citricultural-Research Station, Griffith . . . . . . . . 

L P , ~  contributions . . . . . . . . . . . . 
New South Wales Water Conservatio~i and Irrigation Com~n~ssion 
New South Wales Department of Agriculture . . . . . . 
Yenda Producers Co-operative Society Limited . . . . 
Leeton Fruit Growers' Co-operative So~ie ty  Limited . . . . 
Griff'1th Producers' Co-operatn-e Company Limited . . . . 
Rural Banli of New South \Vales . . . . . . . . 
Lertori Oo-operative Canneries Limited . , . . . . 
Griffith Revenue Fund . . . . . . . . . . 

( b )  Viticultural-Research Station, Merbein . . . . . . . . 
1 , ~ ~ ~ s  contributions . . . . . . . . . . . . 

Dried Fruits Control Board . . . . . . . . . . 
Irymple Packing Proprietary Limited. . . . . . . . 
Nildura Co-o~~erative Fruit Con~pany . . . . . . . . 
Red Cliffs Co-operative Fruit Company . . . . . . 
Aurora Packing Proprietary Limited . . . . . . . . 
Department of Supply and Shipping . . . . . . . . 
3l1xrbrin Research Station Rrvenllc Fund . . . . . . 

(v) Soil Problems . . . . . . . . . . . . . . 
Less contributions from- 

Commonwealtll Bank . . . . . , . . . . . . 
(vi) Food Preservation and Transport Problems . . . . . . . . 

Less contribntio~ls from- 
Comruon~vcalth Bank . . . . . . . . . . . . 
New South Wales Department of Agriculture . . . . . . 
Queensland Meat Industry Board . . . . . . . . . . 
Australian Meat Board . . . . . . . . . . . . 
3Ietropolita11 Meat 1ndu;stry Commission . . . . . . . . 
Egg Producers' Council . . . . . . . . . . . . 
Apple and Pear 3farketing Board . . . . . . . . . . 
Depr tme~ l t  of Commerce . . . . . . . . . . . . 
Pood Preservation Revenue Fund . . . . . . . . . . 

(vii) Forest Products Problems . . . . 
Less contributions from- 

Con~monw'alth Bank . . . . 
Australian Paper Nnnufacturers Limited 
A s ~ o r i ~ ~ t e d  Pulp and E"tper Jlills Limited 
Australian Newsprint Mllla Limited 
Tar Distillers' Research Committee 
Department of Supply and Shipping 
Bliscellan~ous contriliutions 

(viii) Mimng and Metallurgy . . . . . . . . . . . . 
Less contributions from- 

Australasian Institute of 3Im1ng and IIetallurgy . . . . . . 
Departmeirl of Sn;>ply and Shipping . . . . . . . . 

(ix) Radio Research . . . . . . . . . . . . . . 
Lrss contributions from- 

Postmai3trr-Gc.ner;~l's D(,I,;LI tlllent, . . . . . . . . . . 
I)opmtmc.nts of Army, Navy and Air . . . . . . 

(x) Informat~on Service including Library . . . . . . . . 
Less contriburions from Forrign Journal ber~lcc  . . . . . . 

(xi) Tndustrial Chemistry . . . . . . . . . . . . . . 
Less contributions from- 

JT~nistrq of Xunitions . . . . . . . . . . . 
Australian Ccrnent Mai~ufacturertl Association . . . . . . 
Department of Supply and Shipping . . . . . . . . 

(xii) Fisheries Investigations . . . . . . . . 
Less contributions from Kew South Wales Gorernment . . 

(xiii) Aeronautiral Research . . . . . . . . . . . . 
Lcss c~ontrihut~oi~s f uom- 

Department of Air . . . . . . . . . . 

(xir) Xationtil Stant3a1d.: Laboratory . . . . . . . . 
Lcqs contribrct~o~ih . . . . . . . . . . . . . . 

(xv) hIiscellaneous- 
(a )  Dairy Research . . . . . . . . . . . . 
( 6 )  Bion1etric.s Section . . . . . . . . . . . . 
(e) Lubricants and Bearings . . . . . . . . . . 

Less contributions from University of Melbourne . . . . . . 

( d )  Various . . . . . . . . . . . . 

Total of Item :I-Investigations . . . . . . . . 



2.  CONTRIBUTION^ AND ~ N A T I O N S .  1943-44 Receipt8 and 
The following statement shows the receipts and balances forward brought from *:{:;?? 

disburvenlelits d ~ ~ r i n g  the year 1943-44 of the funds 1042-43. 

provided by outside bodies and recorded in the special £ f: 

account established in 1931, entitled " The Sueoific Brought forward . . . . 61,328 . . 42,709 

I'urposes Trust Account " :- 
A 

Aurora Packing Company (Dried Vine 
Receiyta Fruits Illvest~gat~ons, Merbein) . 240 . . 234 

bd,",",","E,"d"U",ht Bxpenditure J)ried F r u ~ t s  Contlol Board (Dried 
forward from 1943-44 Fruits hvestigat~ons) . . . . 1,000 . . 700 

194%43. Ayah-Woormen h i e d  Fruits lnuuirv 
f: 

Commonwealth Bank (Animal Health 
and SnLrition, Hortic~ultural, Food 
I'reservation and 'I'r.arlsl,ort, and 
E'orest P rohu t s  Invextifrntion) . . 15,691 

Australian TVoo1 Board (Animsl Health 
and Kutrition lrl~estigations--Sheep 
Research) . . . . . . 14,374 

Australian Clattle Research Association 
(Mastitis lnve8tixations) . . . . 1,500 

George Aitken Pastoral Research Trust 
(Animal Health and Animal Xutri- 
tion lnvc~stigations-Shee11 Research) 2,500 

Quecnsland Coverllmmt Cattle Re- 
sclarch (Animal klci~lth anti Kntrition 
Investigations) . . . . . . 1,000 

Universit.y of Sydney (Animal Health 
and i'-iutl.itioii Invcs~tigations) . . 250 

Australian hlcat Board (Toxaemic 
Jaundice Investigations, Barooga, 
New South Walex) . . 68 

C.1'.1'. Fairbairn (@imal ~ e a l t h  
arid Kutrition Investigations-Foot- 
rot ('ontrol) . . . . . . 30 

Victorian Central Citrus Association- 
(:itrus l'roblems (Plant lndustry In- 
vestigations) . . . . . . 100 

Tol)ac,c-o Trust Fund-Prime Minister's 
l)el~artment and Department of 
i'onimcrce - Tobacco Problems 
(Plant Industry Investigations) . . 13,303 

Department of Sup11ly and Sliipping- 
Blcdicinal Plants (Plant Industry 
Investigatio~~s) . . , . . . 4,040 

( 'omnlonwealth Bauk-Ere Resrarch 
(Entorn(1loqioa1 In\-estigations) . . 91 

.4ustralian \Theat Boarti-\Vhcat In- 
festation (Entonlological Investiga- 
tions) . . . . . . . . 1,948 

('rntral Wool Committee-Wool In-  
fratation (Entomologital 1nvc.xtiga- 
tionu) . . . . . . . 152 

Sew South $Vales Water Consctrvation 

Committee (Dried Fruits 1nvc&igL- 
tions) . . . . . . . . 

Uepartment of Supply and Shipping 
(Production of Pyrethrum) . . 

1)epartment of Commerce and Agri- 
culture (Uchydwtron of Fruit) . . 

Auxtrallan Meat Board (Meat Investi- 
gations) . . . . . . 

Ilc.tropol~tan Meat Industry Commis- 
sloner of New South Wales (Meat 
Investigations) . . . . . . 

Queenslnl~d Meat Industry Board 
(Ileat Investigations) . . . . 

Applr and Pcar Marketing Board- 
Applc Juicr Ccrtificaation (Food Pre- 
servation 1nvesti.-stions) . . 

Serv South Wales L)upartment of Agri- 
culture (Foot1 Illvestigatiors) . . 

A. Lawrence &. Co. (Division of Food 
Preservation and Transport) . . 

W. Angliss Ltd. (Division of Food Pre- 
servation and Transport) . . 

L. Berger & Sons (Uivision of Food 
Preservation and Translrort) . . 

Ratlow Packing House C'o-op. Ltd. 
(Division of Food Preservation and 
Transport-Fruit Juice Invcstira- - 
tions) . . . . . . . . 

Lewis Uerger & Sons Ltd. (Divieion of 
Food Preservation and Transport- 
Fruit Juice InvestigaLions) . . 

Horitz Fruit Drinks (Division of Food 
l'reservation and Transport-Fruit 
Juice Investigations) . . . . 

Egg Producers' Council (Division of 
Food Preservation and Transport- 
Egg lnvestigatiunaj . . . . 

Egg Produccrs' Council (Watery 
Whitcs in Eggs) . . . . 

1)epartment of Commerce and Anri- u 

culture (Dir-lsion of Food Preserva- 
2 tion and Transport-Dehydration 

Invr~tigations) . . . . 3,691 . . *,880 
and Irrigation i!ommisaion (Main- Australian Paper BIa~~ufacturers 
tc3narwe of Gritiith Itt,~carc,h Station) 2,600 ' . . 2,000 Limited (Papcr Pulp Investigations) 500 . . 500 

klun.umltidpc~c. Irrigatio~~ Arcla Execu- Associated Pulp and Paper &Iills 
tive C:omnlittce--P~'oj<~(~t Farm, Limited (Paper I'ulp Investigations) 600 . . 500 
Griffit,h Rrwal.(.h Station . . 100 . . . . Australian Neursl,rint &Tills Pty. Ltd. 

1)epartnltmt of Ayri(,ulture, Sew South (Paper Pulp Investigations) . . 500 . . 500 
Wales (Soils ant1 11,rigation Extension Veneer and Wooclworkrrs' Supply Coy. 
S~~r\~ict., Griftitll) . . . . 750 . . 320 (Division of Foretit Products) . . 1,000 . . . . 

Xrw Solit11 n'a1t.r; \Vatc.r ('onservation Bureau of Forestry, Canberra, and 
anrl lrrigatioll ('t~mn~ission (Soils and Forest Services of Queensland, Vic- 
Irrigation Estcasion Service, Grif - toria, New South Wales and Western 
fith) . . . . . . . . 510 . . 218 Australia-blrood Structure (Forest 

Griffith I'rot111(~ers' ((0-or. (Joy. 1,td. Products Investigations) . . . . 25 . . . . 
(Soil8 and Irrigation Estcnsion Ser- Tar Distillers' Research Committee 
wc>tx. Grifl i th) . . . . . . 300 . . 128 (Creosote Investigations)-Division 

Rural 1:imk of S e w  South Wales (Soils of Forest Products . . . . 338 . . 338 
anri 1rrig;ttion Extcnxion Service, Sundry Contributors (Foresc Products 
(!rittith) . . . . . . 1,000 . . 427 In~estigat~ions) . . . . . . 2,608 . . 84 

Yenda Producers' Co-op. Society Ltd. Australatiian Dairy Council (Wood 
(Soils and Irrigation Estension Ser- Taint in Butter Investigations) . . 11 . . . . 
vice, C:riiiith) . . . . . . 100 . . 43 Department of Supply and Shipping- 

T,evtori F'1.11it (:rowers' Co-OJ). Socitty Flux Prorrssing (Forest Products 
I,td. (Soils and Irrigtrtion Extension Investigations) . . . . . . 985 . . 986** 
Service, Ct,iffitll ) . . . . 100 . .  43 Brishane Timber Merchants' Associa- 

1,reton ('o-011. ('anneries Ltd, (Soils and tion (Division of Forest Products- 

Iwjyation Extrnxion Service, Grif- Veneer and Gluing Work) . . . 8 .. . . 
Etch) . .  . . . . . . 300 . . 256 Department of Supply and Shipping 

Jl'ildurt~ ('0-op(.rativt. Fruit Company (Ore-dressing) . . . . . . 850 . . 850 
(1)rird Yint: Fruits Investigations, Australasian lllstitute of Mining and 
Mrrht.i~'i) . . . . . . 240 . . 234 Sletallurgy (Mineragraphic lnvesti- 

Irymplt. Pa(~king Company (Dried Vine gationti) . . . . . . 368 . . 368 
Fruita I~lvt~stigations. Jlcrhein) . . 240 . . 234 Postmaster-General's Department 

Red C'liffb Co-operative Fruit Company (Ratlio Research) . . . . 4,672 . . 4,423 
(1)riect Vine Fruits Investigations, Departments of Army, Navy and Air 
Merbein) . . . , . . 240 . . 234 (Radio Research) . . . . 6,000 . . 6,000 -- 

Carried forward . . . . 61,328 . . 42,709 Carried forward . . . . 88,436 . . 64,410 

* Includeu f i 4 3  (111 acconnt of 1942-43 expendihre. t Includes £159 on account of 1942-43 expenditure. $ Includes $8 on account of 1942-43 
rxprn(lit~lre. 8 In~.luden £16 on account of 1942-43 expenditure. 11 Includes £3 on account of 1912-43 expenditure. 7 Includes £63 on account 
of 1042-43 expeuditure. ** Include8 £29 on account of 1942-43 expenditure. 



Receipts 
1943-44 and 

aeceipt.9 
1943-44 and 

balances brought 
forward from 

1942--43. 

E 
Brought forward . . . . 148,027 . . 

Revenue Fund-Nutrition Laboratory 
(Animal Hea!th and Nutrition 
Investigations) . . . . . . 792 . . 

Revenue Fund-Toxaemic Jaundice 
Investigations, Barooga, New South 
Walcs (Animal liealth and 1Vutrition 
Investigations) . . . . . . 1,376 . . 

Rcvenue Fund-Plant Industry In- 
vestigations . . . . . . 1,074 . . 

Revenue Fund-Entomological In- 
vcstigations . . . . . . 606 . . 

Revenue Fund-Grifith Research Sta- 
tion (Citricultural Invcstigations) . . 7,585 . . 

Revenue Funtl-Xcrbcin Rcscarch 
Station (Viticultural Investigations) 7,961 . . 

Revenue Fund-Citrus Preservation 
Investigations . . . . . . 102 . . 

Revenue Fund-Division of Food 
Preservation and Transport . . 257 . . 

Revenue Fund-Egg Investigations, 
Egg Producers' Council (1)ivision of 
Food P~eservation and Transport) 132 . . 

Revenue Fund-Mining and Xetal- 
lurgy . . . . . . . . 14 . . 

Revenue firid-Ore-dressing Investi- 
gations . . . . . . 752 . . 

Revenue Fund-Fisheries Investiga- 

Expenditure 
1943-44. 

Expenditure 
1943-44. balances brought 

forward from 
1942-43. 

Brought forward . . 

I Sundry Contributions (Yoreign Journal 
Service) . . . . . . 1 New South Wales Government (Fish- 
eries Investigations) . . . . 

Department of Air (Aeronautics) . . .  
National Gas Assoc;iation (Gas Inves- 

tigations-Industrial Chemistry) . . 
Department of Supply and Shipping 

(Tinplate Substitute Containor In- 
vestigations-Industrial Cheinistry) 

Australian Cement IIanufacturers 
(Cement Invcstigations-Industrial 
Chemistry) . . . . 

Department of Commerce (Apple and 
Pear Investigations) . . . . 

Ministry of hiunitions . . . . 
Department of Xavy . . . . 
Army Inventions Directorate . . 
Sundry Contributors (Council for 

Scientific and Industrial Research- 
Publications) . . . . . . 

Amalgamated Textiles (Aust.) Ltd. 
(Division of Industrial Chemistry) . . 

F. Walton & Co. (Division of Industrial 
Chemistry) . . . . . . 

Associa tcd Woollen and Worsted 
Toxtile Manufacturers of Australia 
(Division of Industrial Chemistry) 

1 Kelsall 8z Kemp (Tau.) Ltd. (Division 
of Industrial Chemistry) . . . . 

i 
Alfred Lawrence & Co. Ltcl. (Division 

of lndustrial Chemistry) . . . . 
University of iPl'elbourne (Friction 

Research) . . . . . . 
Department of Interior (A.R.P. Ex- 

- 
tions . . . . . . . . 17 . . 

Revenue Fund-Ovster Investigations 134 . . 
Rcvenue ~und-~ivis ion of - Aero- 

nautics . . . . . . 62 . . 
Revenue Fund-National Standards 

Laboratory . . . . . . 214 . . 
Revenuo Fund-Dairy Investigations 5 . .  
Revenue Fund-Industrial Chemistry 38 . . 

penditure) . . . . . . 
Revenue Fund-Toxaemic Jaundice 

Investi~ations (Animal Health and 
~utrit i 'on ~nvestigations) . . 148 . . . . 

Revenue Fund-Contagious Pleuro- 3. STAFF. 
pneumonia Investigat~ons (Animal The following is a list of the staff of the Council 
Health and Nutrition Investiga - 
tions) . . . . . . 269 . . 212 as in  July, 1944. The list does not include typists, 

Revenue Fund - Helenslee ~ i e i d  laboratory assistants and miscellaneous workers. 
Station (Animal EIetzlth and Nutri- 
tion Investigations) . . . . 367 . . . . 1. HEAD OFFICE STAFF. 

Revenue Fund-Oestrus Experiment 
(Animal Health and Nutrition In- Chief ~ x e c u t i v e  Officer-Sir David Rivett, K.C.M.Q., M.A., 

vestigations) . . . . . . 296 . . D.Sc., F.R.S. 

Revenue Fund--Sale of Contagious 
l1 Deputy Chief Executive Officer-A. E. V. Richardson, C.M.G., 

Pleura-pneumonia, Vaccine (Animal M.A., D.Sc. 

Health and Nutrition Investigations) 2,436 . . 'J42 Consultant-G. Lightfoot, M.A. 

Revenue Fund-Sale of Strain 19 Secretary-G. A. Cook, M.C., M.Sc., B.M.E. 

Vaccino (Animal Health and Nutri- Assistant Secretary-F. G. Nicholls, M.Sc. 

tion Investigations) . . . . 93 . . . . Assistant Secretary (Finance and Supplies)-M. G. Grace, 
Revenue Fund-Anaplasmosis Inves- A.I.C.A. (vice H. P. Breen, A.I.C.A., seconded). 

tigations (Animal Health and Nutri- Information. Section- 
tion) . . . . . . . . 36 . . . . J. E. Cummins, B.Sc., M.S. (seconded). 

Revenue Fund-Parkville Laboratory J. 8. Hoslting, M.Sc., Ph.D. (Acting Officer-in-Charge). 
(+ma1 Health and Nutrition In- N. C. Hancox, M.Sc. (seconded from Division of Industrial 
vestlgations) . . . . . . 683 . . 61 Chemistry). 

Revenue Fund-Werribee Farm Mas- J. R. Barned, B.Sc., A.M.T.C. 
titis Investigations (Animal Health A. 12. Gunn. 
and Nutrition Investigations) . . 2,767 . . 2,767 Miss M. E. Hamilton, B.Sc. 

Revenue Fund-Drought Feeding In- Miss J. Dunstone, B.Sc. 
vestigations, Werribee-(Animal Library- 
Health and Nutrition) . . . . 63 . . . . Librarian and Gcientific Aseistant-Miss E. Archer, M.Sc. 

Revenue Fund-National Weld Assistant Librarian-Miss A. L. Kent. 
Station, " Gilruth Plains ", Cunna- Assistant Librarian-Miss F. V. Murray, M.Sc. 
mulla, Queonsland (Animal Health 
and Nutrition Investigations) . . 6,244 . . 4,942 Accounts~ 

Reserve Fund-National Field Accountant-D. J. Bryant, A.F.I.A. (vice M. O. Grace, 

Station, " Gilruth Plains ", Cunna- A.I.C.A.) . 
mulla, Queensland (Animal Health R. W. Viney, A.I.C.A., A.A.I.S. 

and Nutrition Investigations) . . 1,132 . . . . &I. &4. Elliott. 
V. Leonard. 

Revenue Fund-Bacteriological In- R. McVilly, A.F.I.A., A.A.I.S. 
vestigations (Animal Health and 
Nutrition Investigations) . . 72 . . . . C. Munro (on service 1eaveR.A.N.V.R. ). 

F. Butler. 
Revenue Fund-Parasitological In- J. Farey (on service leave-A.I.F.) . 

vestigations (Animal Health and F. J. Whitty (on service leave-A.I.F.). 
Nutrition Investigations) . . 656 . . 42 R. Bennett (on service 1eaveA.I.F.) . 

I Revenue Fund-Infertility, 5'. D. J. Bourne (on service leave-A.I.F.). 
MclIaster Field Station (Animal C. Garrow, A.F.I.A. (on service leave-R.A.N.V.R.). 
Health and Nutrition Investigations) 1,401 . . 300 C. Cole (on service leave-R.A.N.V.R.). 

K. Gamble (on service leave-R.A.A.F.) . 
Carried forward . . . . 148,027 . . 107,603 B. Gaynor (on service leave-A.I.F.). 

* Includes £56 on account of 1942-43 expenditure. t Includes $98 on account of 1942-43 expenditnre. $ Tnrludes B 9 7  on account of 1942-43 
expenditure. $ Includes credit of £20 on socount of 1942-43 expenditure. I I  Includes £22 on account of 1942-43 expendture. 



H. Lee (on aervice leave-R.A.A.F. ) . 
J. M. Short (on service leave-A.I.F.). 
K. J. Fogarty (on service leave-R.A.N.V.R.). 
I. RIcAfui die. 

Ordcrs and il'ransport- 
J. M. Derum. 
L. Graham (on service leave-R.A.A.F. ) . 

Stafj- 
1;. D. Elder. 
J. Smitliwick (on service leave-R.A.A.F.) . 
Miss E. Dunne. 
J. Coombe. 

Records- 
P. Domee-Carre. 
Y. Iinuckey. 
B. Gooley (on service leave-R.A.A.F. ) . 
M. Conlbe (on service leave-R.A.B.Bi'.) . 
111. Reyrlolds (on service leave-A.M.F.). 
Miss W. Livingston. 
D. P a r r  (on serviw leave-R.A.A.F.) . 

IIead l'ypisic- 
&Zisb: B. Dl. Thomas. 

Cler~cal Assistant to Chief Executive Ol3cer-Miss A. 
Slattery, B.A. 

Clerical Assistant to  Chairman-Mrs. N. E. Roberts. 
Senior Clerical Officer, Sydney-R. F. Williams. 
Architect-W. R. Ferguson, B.E. 

2. SECRETARIES OF STATE COMMITTICEB. 
New South Wales- 

Mrs. N. E. 12oberts, 906 Culwulla Chambers, Caatlereagh- 
street, Sydney. 

Vieloria- 
G. A. Cook, M.C., M.Sc., B.M.E., 314 Albert-street, Eas t  

Melbuurne. 
Quee l~s l an rd  

Miss 11. F. Todd, 113 Eagle-street, Brbbane. 
South dzistg~alia- 

J. \Yard \I alters, Ainimal Nutrition Laboratory, University 
of Adelaide. 

Tobwco Zmestigatigpre- 
Research Officer-A. V. Hill, M.Agr.Sc. 
b s i s t a n t  Research Officer-K. F. Plomley, B.Sc.Agr. (on 

service leave-R.A.N.V.R. ) . 
Drug Plant  1nvestigatzons- 

Senior Research Officer-C. Barnard, D.Sc. 
Research Officer-K. L. Hills, B.Agr. Sc. 
Technical Officer-L. J. Webb. 

Rubber Plant  Inoestigations- 
Principal Research Officer-J. G. Davies, B.Se., Ph.D. 

(T. Kok-saghyz). 
Research Officer (guayu1e)-W. Hartley, B.A., Dip.Ed. 
Technical Officer (T. Kok-saghyz)-C. W. E. Moore, 

B.Agr.Sc. 
Special Officer (Cryptostegia)-R. S. Dwyer. 

Vegetable Investigations- 
Research Officer-E. Dl. Hutton, B.Ag.Sc., M.Sc. 

At Dickson Experiment Rat ion ,  Canberra- 
Manager-L. Sharp, Dip.Agr. 

At Grifith, New South l.Vales- 
Assistant Research Officer (horticultural physiology)-Miss 

J. Hearman, B.Sc., Ph.l). 
At  Queensland Agric~cltnral High School anal College, 

Lawes- 
Research Officer (plant introduction)-T. B. Paltridge, 

B.Sc. 
At Stanthorpe, Queensland- 

Research Officer (horticultural investigations)-L. A. 
Thomas, M.Sc. 

At  3'itzroyvale. Central Queenel- 
Assistant Research Officer (p lant  introduction)-J. F. 

Miles, B.Agr.Sc. 
At  Muresk, I res tem Australia- 

Assistant Research Officer (plant introduction)-E. T. 
Bailey, B.Sc. 

A t  University of Melbourne- 
Assistant Research Officer (weeds investigations)-R. W. 

Prunster, B.Sc. (Agric.) (seconded). 
At Huonville, Tasmania- 

liesearch Officer ( f ru i t  investigations)-D. Martin, B.8c. 
CVeste~t~ Australia- At Cniversity of Tl'estern Australia, Pert& 

R. 1'. Roberts, M.Sc.(Agric.), Insti tute of Agriculture, Research Officer (agrosto10a')-A. B. Cashmore, M.&. (on 
University of Western Australia, Nedlands. service leave-R.A.A.F. ) . 

l 'asmania- Assistant Research Officer (agrosto1ogy)-R. C. Rossiter, 
. B. .J. Carter, c/o Premier's Office, Hobart. B.Sc. (Agric.). 

3. AU~TEALJA Houaz, LONDON. 
Representative in Britain-F. L. McDougall, C.M.G. (par t -  

tlme j . 
4. DNISION OF PLATPT IZU'I)UGTRY. 

Aclnainistration-- 
Chief-U. T. Diclrson, B.A., Ph.D. 
Librarian (half-time)-Miss A. Nicholson (acting).  
Senior Clerical Oificcr (half-time)-D. Banyard (acting).  
Clcrk, Rccoltls-H. J. Prowse (on servicc leave-A.I.P. ) . 
Clerk, Reco~ds-T. A. Lewis (on service leave-R.A.A.F.). 

Pathologp-  
l'r~ncipdl lleseareh Officer-H. R. Angell, O.B.E., Ph.D. 
Research Oficer-J. G. Bald, M.Agr.Gc., R1.D. 
Research Officer-W. V. Ludbrook, B.Ag.Sc., Ph.D. (on 

service leave-R.A.A.F. ) . 
Assistant Research Ofiicer-D. 0. Norris, M.Sc. (Agric.). 
Sssistant Itcsearch Officer-Miss M. Mills, B.Sc. 

I'lant Irnp~onerncii t- 
l'riilcipal Kescarch Officer-J. R. A. McMillan, D.Sc.Ag., 

R1.S. (sccondcd) . 
Sssistnnt Rcscnich Officer-F. W. Hely, B.Sc.Agr. 

Plawt Introduction- 
Rcsc.arch Oficer-IT. Hartlev. B.A.. Din.Ed. . . 

I l o r l~cu l t t~ ra l  u,rd General ~ol&ny-  
Scr~ior liesearch Officer-C. Barnard, D.Se. 

T-cgetable Fibre Z?avcsl igations- 
Research Officer-A. V. Hill, Af.Agr.Sc. 
Research OIBcer-J. Calvcrt, J>.Sc. (on service leave- 

R.A. 1.F.) .  
Agrostolog?j- 

I'iincipal Rcsearch Officer-4. G.  Davies, B.Sc., Ph.D. 
Iiewarch Officer-C. S. Christian, 3 l . S ~ .  
Rcscarcll Oflicer-C. M. Donald, ?II.Ag.Sc. (seconded). 
Assistaxat Researe11 Oficer-R. Roe, B.Sc. (Agric.). 
-4ssistant Rcsealch Officer-R. M. Moore, B.Sc.Agr. (on 

sertice leave-R.A.B.F.) . 
Assi\t:r~rt Research Officer-N. Shaw, B.Agr.Sc. 

(wconded ) . 
Assistant Rrsearch Officer-T. Wilkinson, B.Sc. (on service 

Icave-A.I.F.) . 
.Is\iitant Research Officer-W. M. Willoughby, B.Sc.Agr. 
Assistant Research Officer-E. R. Kipps. B.Sc. 
Assiitant Research Officer-S. G. Gray, B.Sc.Agr. 
Technical OBicer-Miss N. Barrie, B.Sc.Agr. 

At Canberra- 
.-ldministration-- 

Chief-A. J. Nicholson, D.Sc. 
Librarian (half-time) -Miss A. Nicholson (acting).  
Senior Clerical Oificcr (half-time)-D. Banyard (acting).  
Clerk, Records-I<. ,T. Prowse (on service 1 e a v e A . I . F . ) .  
Clcrlc, liecords-T. A. Lewis (on service leave-R.A.A.F.) . 

Tl'kent Pest  und Termite Znrestigations- 
Senior Reaearch Officer-P. N. Ratcliffe, B.A. (on service 

leave-A.I.F. ) . 
Research Oflicer-F. J. Gay, ESc., D.I.C. 

Medical and Vcterinarzi Entomoloaw- 
Principal Research officer-I. G: Mackerras, B.Sc., Ms.B., 

C11.M. (on service leave-A.I.F. ) . 
Research Officer-Mrs. &l. J. JIackcrras, M.Sc.. M.B. (on 

extended leave). 
Research Officer-D. F. Waterhouse, M.Sc. 
Assistant Research Officer-D. Gilmour, M.Sc. (om service 

leare-1l.A.A.F.). 
fiiological Control Investigations- 

Research Officer-T. G. Campbell. 
Y'oxicology Investigations- 

Assistant Research Officer-R. W. Kerr, B.Sc. 
Assistant Hesearch Officer-R. F. Powning, A.S.T.C. 

Vegelublc Pests Investigations- 
Kesealch Ofiicer-Q. A. H. Helson, M.Sc. 
Technical Officer-T. Greaves. 

Locust Investigations- 
Research Officer-I<. H. L. Key, M.Sc., Ph.D., D.I.C. 

-4t Trangie, New Eoutlz Wales- 
Assistant Research Oficer (locust invastigations)-l. R. 

Clark, M.Sc. 
Techi!ic.;~l Officer (locust investigations)-D. L. Hall, 

Dip . lgr .  (on sell ice leave-R.A.A.F.) . 
Technical Officer (locust investigations)-L. J. Chinnick, 

Dip. Agr. 
A t  dielbourne, T'ictoria- 

Iielsearch Officer (wheat investigations) -F. Wileon. 
Technical Officer (wheat investigations)-A. T. Mills. 

At Sclcool of Veterinary Rcience, Brisbase- 
Senior Research Officer (catt le tick investigations)-L. F. 

Hitchcock, 3 f .S~ .  
+4ss i~tant  Research Officer (catt le tick investigations)- 

W. J .  Roulston, B.Sc. 
Technical Officer (cattle tick investigi~tions)-W. R. Horne. 



At Malanda, Queenslan& 
Research Officer (buffalo-fly investigations)-K. R. Norris, 

M.Sc. 
Technical Officer (buffalo-fly investigations)-R. A. J. 

Meyers, Q.D.A.H., Q.D.D. 

6. DIVISLON OF A ~ I M A L  HEALTH AND NUTRITION. 
At Anitnal Health Research Laboratory and Divisional Head- 

quartevs, Mulbourne- 
Chief-L. B. Bull, D.V.Sc. 
Dirisior~al Seurc~tnry-A. J. Vasey, B.Agr.Sc. 
Chkf Bacteriologist and Officer-ill-Charge-A. W. Turner, 

O.B.E., D.Sc., D.V.Sc. 
Senior Research Officer (pathology, bacteriology, dairy 

cattle)-D. Murnane, B.V.Sc. (on service leave). 
Senior Research Oflicer (serological inxestigations)-A. I). 

Campbell, L.V.Sc. 
Research Officer (immuno-chemistry)-A. T. Dann, M.&. 
Research Officer (bacteriology, dairy cattle)-E. Munch- 

Petersen, Bf.Sc., P1i.B. 
Research Officer (bacteriology-biochemistry )-A. T. Dick, -. 

31.S~.  
Assistant Reqearch Officer (bacteriology, anaerobic infec- 

tions ) -A. W. Rod\rc.ll, 1 l . S ~ .  
Assistant Research Ofiiccr (field studies, dairy cattle 

diseases) -L. Duclictt , Dr.BZcd Vet. (Brrlo). 
Assibtant Re~ea rch  Officer-&fibs C. E. Eales, B.Sc. 
?issistant Researell OKlccr-Xiss 11. J. Mouabourgh, B.Sc. 
Technical Officer-H. G. Turner, B.Agr.Sc. 
Technical Officer -E. Wold. 
Technical Officer- A. I?. Wright. 
Technical Oficer-J. J. Spencer (on service leave--A.I.F.) . 
Librarian-Miss J?. V. Murray, &f,Sc. (part-t ime).  
Clerk--J. Foley (on service leave-A.I.P.) . 

~t F .  I ) .  McMaster Animal Health ~ a b o ~ ~ t ~ r y ,  B y b y -  
Officer-in-Chalge-D. A. Qill, Bf.R.C.V.S., D.V.S.M. 

(seconded). 
lyrincipal Research Officer (bacteriology)-T. S. Gregory, 

R.V.Sc. (on service leave-A.I.F.I . 
Senior ~ & e a r c h  OWcer and Acting Officer-in-Charge 

(~)araqitologp)--H. IllcL. Gordon, B.V.Sc. 
Senior Research Officer (biochen1istry)-M. C. Franklin, 
M Sc. P11.D. I Cantab. ) . 

Research office; (field investigations, ectoparasite8)- 
N. P H. Graham. B.V.Sc. 

Research Officer ( chemistry of wool) -M. R. Freney, 
B.Sc. (seconded). 

R1.5e;ll-ch Otfircr (wool biology)-H. B. Carter, B.V.Sc. 
Hewarch ONirer (parasitology, field studies)-I. W. 

Montgomery, B.V.Sc. (on service leave). 
Assistant Research Officer (blowfly strike, field studies).- 

I. L. Johnstone, B.V.Sc. 
Assistant Research Officer (biochemistry)---C. R. Austin, 

B.V.Sc. 
Assistant Research Officer (parasitology, Aeld studies)- 

J .  F. Barrett ,  B.V.Sc. 
Technical Officer-E. Parrish. 
Librarian-Bliss B. Johnston, B.Sc. (par t - t ime) .  
Olerk-H. H. Wilson (on service leave-R.A.A.F.) . 

At Ifational E'ield Statiun, " ai l ruth  I-'lain~," C U ~ W U ~ U ~ ~ U ,  
Qur L ' ~ L s ~ u R G ! -  

Iiesearcli Oficer-in-Charge-J. H. Riches, B.Sc. ( Agric.) , 
Ph.D. 

Station Manager-&'. S. Firth.  
At Institute of Agriculture, University of Western Aus- 

trulia- 
Assistant Itesearch Officer (biochemistry)-8. T. Evans, 

U.Sc. (hecollded) . 
. Ibs i~tant  liesearch Oaicer (biochemistry-A. B. Beck, M.&. 

At  1Vaite Agricullurul Research Znstitute- 
A-sihtant licsearcll Officer (cllc~lnist ) -R. E. Shapter. 
Asbistallt Kcscarch Officer--%. J. Anderson, B.8c. (Agric.). 

At Wazte Agricultural Heseatch 1ns t i tu t~ -  
~ l ~ l l l ~ ? ~ % ~ l  (1 ~ l C l 7 2 -  

Ch~ef-J. A. l'reacott, D.Sc. (pa r t - t i~ne ) .  
Dcy)uty Chief-J. K. Tdylor, B.A., M.Sc., B,Sc.Agr. 

bob1 S t ~ m e y  Seclzon- 
Senior Xebearch Officer-C. G. Stephens, R1.Sc. 
A,s~i taot  Kezealch Officer-J. G. Baldwin, B.Agr.Sc., 

I< Sc. (on selr rce leare--~f.1.F.). 
Asalstdllt Rese'rrch Oflicer-R. Brewer, B.Sc. 
Abiiatallt R e s e a ~ c l ~  OfEcrr-B. E. Butler, B.Sc. (Agric.) 

(on  sertice leave-R.A.A.Bt.) . 
Assistant Research Officer-R. L. Crocker, M.Sc. 

( +eco~ided ) . 
Assiutant Itesearch Officer-E. J. Johnston, B.Sc.Agr. (011 

aer5 ice le'r, e-R.A.A.F. ) . 
-4.5istant Itekearch Officer-T. Langford Smith, B.&. (on 

srr\  ice leare--R.A.A.F.) . 
Besiatant Research Officer-K. H. Northcote, B.Ag.Sc. 
Asqibt;nlt Research Officer-J. H. Shepherd, B.Sc. 
Asqistant Kesearch Oficer-R. ~ m i t h . - ~ . S v .  ( Aaric. ) 
h i$ i \ t a l~ t  llesealch Oflicer-K. C. Sp r~gg ,  B.SC: 
..\i,iytant 1Zeseatch Officer-G. A. S t e ~ a r t ,  B.iLg.6~. 
Tvi.11nical Officer (cartography)-P. D. Hoopcr. 

Sot1 I'h qszcs Rection- 
Selllor Ileqearch Officer-T. J. Marshall, M.Ag.Sc., Ph.D. 
As\i\tant Rese'tlch Officer-G. D. Aitchi~on, B.E. 

( \ e c o ~ ~ d e d ) .  
-l\-istant Research OfErer-G. B. Clarke, B.Sc. 

R o i l  Clietnintry Section- 
Snrior Iteyearch Officer-C. S. Piper, I).&. (part-t ime).  
Ahsisial~t Research Officer ( spectrography )-A. C. Oertel, 

Al.Sc. 
4sqibtant Research Officer-Miss M. P.  Thomae. 
Technical Assistant-11 R.  Sl'enes (seconded). 

Sod MicrobioZog2/-- 
A+,istaut Research Officer-T. H. Strong, M.Sgr.Sc. (on 

sert  icc leave-R.A.B.F. ) . 
At Robart- 

Ilcie,rlch Officer (90il s u r v e y s ) - 4 .  D. Hubble, B.Ag.Sc. 
At tfelboume- 

.ls\istant Research Officer (soil surveys)-R. G. Downe.~, 
3 I  Agr.Sc. - 

At Animal Nutrition Laboratory, Adelaide- 
Chief Nutrition Officer and Officer-in-Charge-H. R. 9. IRRIGATION SETIZP~MENT PBOBLEMB. - 

Marston. 
Secretary-J. Ward Walters. 
Senior Research Officer (metabolism)-E. W. Lines, B.Sc. 

(on  service leave ) . 
Senior Rnsearch Officer (biochemistry) (as  from 1st July, 

1941)-J. W. H. Lugg, Ph.D., D.Sc., F.R.I.C. 
Research Officer (ruminant physiology)-R. H. Watson, 

D.Agr.Sc. (seconded). 
Kesearch Officer (agrosto1ogy)-D. 8. Riceman, B.Ag.Sc. 
Research Officer f mineral deficiencv. field investigations - ", 

H. J. Lee, B . s ~ . ~  
- 

Assistant Research Officer (metaho1ism)-F. V. Gray, B.Sc. 
Assistant Research Officer (metabolism)-T. A. F. Quinlan- 

Watson, B.Sc. 
Assistant Research Officer-I. G.  Jarrett .  B.Sc. 
Assistant Research Officer-A. F. Pilgrim, R.Sc. (on service 

l eav4 .A .N.V.R . ) .  
Technical Oficer-J. 0. Wilson. 
Technical OBticer-D. W. Dewev. 
Statistical Recorder-G. W. ~;seell. 

At Wai t e  Agrioultu~al Re8earch Zmtitute, Adelaid+- 
Research Officer (studies i n  experimental nutrition)-A. W. 

Peirce, M.Sc. 

i At F. D.  HcMaster Field Htatio7c; Badgerdu greek, New 
b'outh Wales- 

Principal Research Offtcer and Officer-in-Charge (animal 
~ n e t i c s ) - R .  B. Kelley, D.V.8c. 

Technical Officer-Miss I. J. Stewart, B.Agr.Sc. 
Farm Manager-C. D. Nation. 

F.7323.-7 

At Zwigation R8searoh Station, G r i l g i t k  
Otiirer-in-C1iarge-E. S. West, B.Sc., M.S. 
Chem5st- A. Howard, M.Sc. (seconded). 
Research Officer-R. R. Permefather, B.Agr.Sc. 
l3eqearc.h Officer-I). V. Walters, M.Agr.Sc. 
Assistant Research Officer-0. Perkman, B.Bc.Agr. 
Assistant Research Officer-V. J. Wagner, B.Agr.8~. 
Assistant Research OAicer-E. L. Greacen, B.Sc,Agr. 
Assistant Rasearch Officer-K. Spencer, B.Sc.Agr. 
A'iqibtttnt Research Officer-J. T. Fitspl~tricli, B.Agr.Sc. 
Assistant Research Officer-L. F. Myers, B.Agr.Sc. 
Orchard Superintendent-B. H. Martin, H.D.A. 
Technical Officer-T. J. Masters. 

A t  Co~nrnorru~eath Research Station, Mwb& 
Officer-in-Charye-A. V. Lyon, M.Agr.Sc. 
,Seuior Research Officer (chemist)-E. C .  Orton, B.&. 
Assistant Research Officer-A. L. Tiadall, M.Agr.8~. (on 

service leave-R.A.A.F.) . 
Assistant Research Officer-W. J. Webster, B.Sc. 
Technical Otticer-J. E. Giles. 
Research Officer-R. C. Polkinqhorne (par t - t ime) .  

10. I~VISION OF FOREST PItO~ums. 
At south  Illelbourn+ 

Ahiwistration- 
Chief-S. A. Clarke, B.E. 
Principal Research Officer-C. S. Elliott, B.Sc. 
Librarian and Records Clerk-Bliss M. I. Hulme. 
Draughtsman-B. Whitington, R.Sc.. R.E. 
Draughtqman-L. Szente, Dip.Eng. (Budapest) .  



Chernistrg Seclion- 
Principal Research Officer-in-Charge-W. E. Cohen, D.Sc. 
Research Ofiicer ( chemist )-Aliss T. &I. Hemolds. M.Sc.. 

D.Phil. (secondkd) . ' 

Research Oflicer (chemist)-D. E. Bland, M.Sc. 
(seconded). 

Assistant Research Officer-A. J. Watson. 
Assistant Research Officer-Miss B. M. Brims, B.Sc. 
. issistar~t Iiesearch OAiccr-J. Sterling, B.Sc. 
Technical Oficer-A. G. Charles. 
Technical Officer-Miss J. Meade. 

Wood Structure Section- 
Principal Research Officer-in-Charge-H. E. Dadswell, 

Y.Sc. 
Bssistant Research Officer-H. D. Ingle, B.For.Sc. (N.Z.). 
Assistant Research Officer-Miss A. M. Eckersley, M.Sc. 
Assistant Research Officer-Iiliss D. J. Ellis, B.Sc. 
Lechnical Officer-Miss F.  V. GriiXn. 

Seasoning Scction- 
Assistant Research Off icer- in-Chargd.  W. Wright, B.E. 
Assistant Research Officer-A. C. Pond, B.E. (Hons.) (on 

service leave-R.A.A.F.) . 
Assistaiit Research OfEce rL~ .  W. Gottstein, B.Sc. 
Technical Officer-J. T. Currie. 
Technical Officer-II. D. Roberts. 

l'imbcr I ' l t~sics Eection-- 
Senior Research Officer-in-Charge-W. L. Greenhill, M.E., 

Dip.&. 
Assistant Rcsearch Officer-P. H. Sulzberger, B.Sc. 
'1 ccliniml Officer-W. I?. Johnston. 

I'inzber Mechanics s ec t ion -  
Senior Research Officer-in-Charge-I. Langlands, B.E.E., 

M.1Llech.E. 
Research Officer-R. S. T. Kingston, B.Sc., B.E. 
Asq~ : tn~~ t  Kesearch Officer-X. H. Kloot, B.Sc. 
Technical Officer-J. J. Mack. 
Technical Officer-G. Barrow. 

I-'reservation Section- 
Principal Hesearch Officer-in-Charge-C. S. Elliott, B.Sc. 

(acong ) . 
Assistant Research Officer-H. B. Wilmn, B.Sc. 
Assistant Research Officer-N. Tamblyn, M.Sc. (Agric.). 

V7eneerin,g and C;l~!~ing Section- 
Research Officer-in-Charge-S. F. Rust, B.Sc., M.S. 
liesearch Oflicer-C. E.  Dison, M.Sc. 
Assistant Research Officer-G. W. Tack, B.Agr.Sc. 
Ss s i s t a i~ t  Rescarcli Ofliccr-J. F. BlcCrea, 31.Agr.S~. 
Assistant Research Oficer-M. D. Fry, B.Sc. 
Technical Officer-R. Deeble. 

Timber Utilication Section-- 
Senior Research Officer-in-Charge-R. F. Turnbull, B.E. 

(Hons.) (seconded). 
Research Officer-A. J. Thonias, Dip.For. (seconded). 
Assistant Research Officer-in-Charge (acting)-A. Gordon, 

B.Sc. 
Technical Officer-A. Rosel. 

Flax f roce.~sing- 
Senior Iiesearch Officer-in-Charge-W. L. Greenhill, M.E., 

Dip.Sc. 
Assistant Research Officer-A. M. RIunro, M.A. (Oxon.). 
Assistant Research Officer-Miss J .  F. Couchman, B.Sc. 
Assistant Research Officer-Miss W. M. P. Cook, B.Sc. 
l'echnical Officer-M. Tisdall. 
Technical Officer-. Christensen (on leave). 

I'ho tography- 
Tecliilical Officer-E. S. Smith. 
Technical Officer-Miss A. hf. Lightfoot. 

Maintenance Section- 
Technical Officer-S. G. McNeil. 

11. DIPIS~ON OJ? FOOD PRESERVATION AND TBANBWLW. 

At State  Abattoi?, Xydney- 
Chicf-J. It. Vicliery, hl.Sc., Ph.D. 
Librarian-Miss B. Johnston, B.Sc. (part-t ime).  
Ph!jszcs Section- 

OlEccr-in-Charge-. W. Hicks, B.A., B.Sc. 
Asiistant liesearch Officer-M. C. Taylor, M.Sc. 

F ru i t  Storage S~ction- 
Oflicer-in-Charge-S. A. Trout, M.Sc., Ph.D. 

Canntng and F lu i t  Products Se~t ion-  
Oficer-in-Chaige-L. J .  Lynch, B.Agr.Sc. 
Senior Research Oflicer-\V. A. Elnpey, B.V.Sc. 
l i t~w,~rc l i  Officer-F. l?. Huclin, B Sc., Ph.D. 
-Assistant Research Officer-J. F. Hefford, M.Sc. 
Assistant Research Officer-R. 8. Mitchell, &I.Sc.Agr. 
Aysi,t,~nt l i c ~ ~ c ~ a ~ c h  Ofilcer-H. A.  ~IcIiemzie, B.Sc. 
Technical Officer-Mrs. I. M. Stephens, B.Agr.Sc. 

Dried Poods Section- 
Ilcsearch Officer-Miss T. M. Reynolds, M.Sc., D.Fhil., 

(seconded from Division of Forest Products).  
Kt~se:~rch Oficer-8. H o ~ a r d ,  3 f . S ~ .  (seconded from Irri-  

gation lie-earch Station, Grifitli) . 

Assistant Research OBcer-H. S. McKee, B.A., D.Phil. 
Assistant Research Officer-S. M. Sykes, B.Sc.Bgr. 
Assistant Research Officer-21. It. Prater,  B.Sc.Agr. 
Assistant Ilescarch Oflicer-L). McG. McBean, B.Sc. 
Assistant Refiearch OfEcer-J. Shipton, B.Sc.Agr. 

hficrobiology Sectton- 
Officer-in-Charge--\\'. J. Scott, B.Agr.Sc. 
Senior Bacteriologist-D. F. Stewart, B.V.Sc., Dip.&t. 

(seconded from N.S.W. Department of Agriculture). 
Assistant Iieaearcl~ OfEcer-A. X. Olsen, 1S.Sc. 
Technical Officer-P. R. Mapire. 
Technical Oflicer-D. B'. Ohye. 

A t  Dtivasion of Animal Hea l t l~  and Nutrition, Melbourne- 
Assistant Iicsearch Officer (bacteriologist)--J. M. Gillespie, 

K S c .  
At Brisbane Abattoir- 

I iesea~ch Officer-A. R. Riddle, M.A., M.Sc. 
At P'ishe~ies IZesearch Laboratory, Cronulla- 

Assistal~t Research Oficer (chemist)-C. G. Setter, B.Sc. 
At Australia House, London- 

Senior Research Oflicer-N. E. Holmes. B.E.E.. M.&fech.E. 

At Po r t  Elaoking, Sffdney- 
Chief-H. Thompson, N.A., D.Sc. 
Reseal ch Offlcer (bacteriologist) -E. J. Ferguson Wood, 

31.Sc., B.A. 
B s s ~ s t a i ~ t  liesearch Officer (biologist)-G. L. Kesteven, B.Sc. 
Assistant Research Oificer (biologist)-J. 9. Tubb, M.Sc. 
-\sslstrtnt lIe5cdlch Olhcer (cherniit and 1ijdrographer)- 

D. J .  I;ochf?rd. B.Sc. 
-1ssistant Xesrarch OLficer (b iochemis t ) -4 .  G. Setter, B.Sc., 

A.M.T.C. (seconded). 
Bssistant - Research Officer (biologist)-Mrs. L. M. Willings, 

B.A. 
I s s l s t an t  Research Officer (biologist)-Mrs. V. Jones, M.Sc. 
Tecllr,ical Officer-A. Proctor ( laboratory).  
Techliiral Oficer-I<. Sheard. 
Technical Officer-R. Allan. 

At Perth- 
Research Oficcr (biologist)-D. L. Serventy, B.Sc., Ph.D. 
. h s i s tn i~ t  Rescarch OfEcer (biologist)-G. P. Whitley 

(secoiided from Royal Australian hluseum). 
.4 t hfelbourne- 

Senior Itesearch Officer-S. Fowler. 
- h i s t a n t  Research Officer-M. Blackburn, M.Sc. 

At  Hobart- 
Assistant Research Officer (biologist)-W. S. Fairbridge, 

&f.Sc. 
At  Brisbane- 

Assistant Reseaicli Officer (biologist)-1. S. R. Munro, 
4 

M.Sc. 

Admiiaistration-- 
Officer-in-Charge-N. A. Esserman, B.Sc. 
Senior C!e~ical Officer-Ii. F .  Williams. 
Clerk-S. J. Cosser (on service leave-S.I.F.) . 
Clerk-W. J. Gillespie (seconded from Division of 

Fisheries ) . 
Druwing Ofice- 

Designing Draughtsman-C. Williamson. 
Draughtsmall-11. H. Furniss. 
Draughtsman-A. G. Chinnery. 

Librarg- 
Librarian-Miss M. Barnard, B.A. 
Assistant Librarian-Miss B. Mortlock, B.A. 
ass is tant  Librarian-Miss 31. McKechnie. 

Workshop- 
Foreman-Supervisor-J. Hanna. 
Sub-Foreman-!?. E. Trotter. 
Instrunlent Maker-!?. Boland. 
Instrlirnent Rlaker-A. H. Masters. 
Tool LI\lal<e~-D. A. Greenwood. 
Fit ter  and Turner-I). J. Harper. 
Electrical Fitter-C. F. Collins. 
Maintenance Clectrician-X. Wnnderlich. 
P l ~ ~ l r ~ b c i  -Til~s~r~ith-'i\'. D. Prll~uer. 
Pattc~nrr!nl<er Carpenter-A. Taylor. 
C'hargchand-W. Hyctt. 
Chargehand-L. T. Rlills. 
Chargehand-J. W. Porter. 

illelrologr/ Sc ctaon- 
Officer in-Charge--N. A. Esserman, B.Sc. 
I(ecea~ch OAicer-P. M. Gilet, B.Sc., B.E. 
Resear c11 Officer-C. G. Greenham, M.Sc, 
.b;istant Research Officer-E. E. Adderley, E.Sc. 
Assistant Research Officer-Miss A. Alexander, B.Sc 
Bssistant Research Officer-J. V. Bainton, B.E. 
.4qqistant Research Officer-G. A. Bell, B.Sc. 



Assistant Research Officer-C. F. Bruce, M.Sc. (N.Z.). 
Assistant Research Oilicer-TV. A. B'. Cnnninghame, B.E. 
Assistant Reaearcli OEcer-H. H. Davis, B.Sc., B.E., Ph.D. 

(Cantab.) .  
Assistant Research Officer-Miss I. Dewhurst, B.Sc., B.Ed. 
Assistant Research OfEcer-Miss 31. Dive, B.Sc. 
-4ssistant Research Oficer-M. F.  Lnmrock, B.Sc., B.E. 
Assistant Research Officer-Aliss 31. Pearce, 3f.S~. 
Assistant Rcsearch Officer-B11ss P. Wrine, ESc .  
Assistant Rescarch Officer-Miss P. Pellancl. 
Assistant Rescarcli Oficer-Miss I.:. Pork, B.Sc. 
Assistant Research Oiticrr-Jlrs. 1%. R. 1lavi6, B.Sc. 
Assistant Research O5cer-A. V. Diclcer, B.13. 
Assistant Research Officer-Miss C. 31. Guilfoyle, B.Sc. 
Assi3tant Research Oficer-J. A. Lfncinante, B.E., A.S.T.C. 
Assistant Research OfEcer-Miss C. A l .  Middleton, B.Sc. 
Testing Engineer, Grade 11.-li. A. Holloway, B.Sc., B.E. 

(on loan flom N.S.W. Rxi l~+nys) .  
Electrotechnology Section- 

OEcer-in-Charge-D. M. Myers, B.Sc., D.Sc.Eng. 
Rescarch Oficer-W. K. Clothier, B.Sc., M.E. 
Rcsearch Oflicer-L. G. Dobbie, M.E. 
-1ssist:tnt Reiearch Officer-G. J. A. Cassidy, B.E.E. 
Aasistant Research Officer-P. A. Champion, B.E. 
Assistant Research Officer-D. J. Cole, B.E.E. 
Assistant liesealell OiGcer-Miss &!I. Douglas, B.Sc. 
Assistant Rescarch Officer-F. A. Eclnards, B.E. 
Assistant Research Officer-B. V. Harnoi~, B.Sc., B.E. 
Assistant Xesearch Officer-A. H. Hean, B.K. 
Assistant Reaearch Officer-H. W. Stokes, B.Ec. 
Assistant Research Officer-A. Sf. Thompson, B'.Sc. 
Assistalit Research Officer-Miss S. Watts, B.A. 
Assistant Ilesearch Officer-.T. S. D~vden .  B.Sc. 
Asbistant Rese~nch Officer-P. T. Wilson, B.E. 
Assistant, Clerical-Miss G. Levy, B.A. 

Ph?lsics Scctiow- 
Officer-in-Charge-G. H. Briggs, D.Sc., Ph.D. 
Research Officer-A. F. A. Harper, 11 .S~ .  
Assistant nesearcli Officer-H. Corker, B.Sc. 
Assistant Research Officer-N. A. Faull, B.Sc. 
Assistant Iiesearch Oficer-R. Giovanelli, hl.Sc. 
Assistant Research Officer-IV. R. G. Kemp, B.Sc. 
Assistant Rcsearch Officer-R. T. Leslie, B.S., B.Sc. 
Assistant Rescarch Officer-E. I-I. Mercer, B.Sc. 
Assistant Research Oficer-J. W. Pearce, B.Sc. 
-4ssistant Rescarch Officer-H. P. Pollard, B.Sc. 
Assistant Rrsearch Officer-TV. A. Caw, B.Sc. 
-4ssistant Research Officer-G. R. Iforris, B.Sc. 
Assistant Research Officer-W. I. B. Smith, B.Sc. 
Assistant Rcsearch Officer-W. H. Steele, B.Sc. 
Technic~an-J. E. Thompson. 
Assistant, Clerical-Miss E. Andrews, B.A. 

Adrninistratiue- 
Chief-L. P. Cooinbes, D.F.C., B.Sc. (Eng.) .  
Acting Chicf-EI. A. Wills, B.E. 
Secretary-B. MrA. Foster, B.C.E., D.I.C. 
Clerk-Mrs. E. M. Coxon. 

Structures and Uaterials Sectiow- 
Principal Research Officer-H. A. Wills, B.E. 
Iiesearch Officer-F. S. Sham, B.E. 
Research Officer-J. R. Green, D.Phi1.. B.E. 
Assistant Research Oficer-W. W. Johnstone, B.E. 
Assistant Research Officer-R. C. T. Smith, M.A., B.Sc. 
Assistant Research Officer-Miss E. H. Mann, B.A. 
Assistant Rescarch Officer-F. W. Hooton, B.Sc.. B.E. 
Technical Officer-J. P. 0. Silbcrstein. 
Technical Officer-F. A. Dale. 
Technical Officer-A. N. Pickering. 
Technical Officer-Miss D. A. Lemaire, B.Mech.E. 

Yeta l lurg?~ Sub-Sectiolz- 
Officer-in-Charge (on loan from North American Cyanamid 

Co. for duration of war, pa r t  time)-G. B. O'Malley. 
R hlrt R. - - 

Research Officer-J. B. Dance, B.Met.E. 
Assistant Rcsearch Officer-A. R. Edwards, B.Met.E. 
Assistant Research Officer-H. L. Wain, B.Met.E. 
Assistant Research Officer-C. J. Osborn, B.Met.E. 
Technical Officer-F. G. Lewis, B.Sc. 

Aerodynamics S rc t ion -  
Senior Research Officer-G. N. Patterson, B.Sc., M.A., Ph.D. 
Research Officer-T. F. C. Lau~rence, B.Sc., B.E. ( a t  

Sydney University). 
Assistant Researcli Officer-G. K. Batchelor, M.Sc. 
-4~qistant Research Officer-R. W. Cuinming, B.E. 
Assistant Rescarch Oficcr-.J. B. Willis. M.Sr , -- - -  
Assistant Research Officer-J. F. M. Schole~, B.Eiig.Sc., 

B.E. (Aero.) . 
Assistant Research Oficer-F. G. Blight, B.Sc., B.E. (Aero.). 
Assistant Rcsrarch Officer-Mixq B. L. Gent, M.A 
Assistant Research Oficer-.4. F. Pillow, B.A. 
Assistant Rescarch Officer-R. H. Sdai r ,  B.E. 

Technical Officer-F, Redlich, Dipl. Ing. 
Technical Officer-G. J. Dailey. 
Technirnl Oilicer-L. T. Watson. 
Technical Officer-!?. C. a'B. Chomley. 
Tccbnical Officer-G. E'. Gcrrand. 
Technical Oficer-V. J. Smith ( a t  Sydney University). 

Engines and E'uels Scction- 
Stlnior Eehcarch Ollicer-M. W. Woods, D.Phil., B.Sc., B.E. 
Research Oficer-T. S. Keeble, B.E., B.Sc. 
Rewarell Officer-W. B. Kennedy, ILR1ech.E. 
-1ssislant R~searcli  Officer-W. H. Clements, B.Sc. 
-4~sistaiit I1ewarrh Officer-J. C. Wisdom, B.1Llech.E. 
ils5istant Research Officer-R. A. Wright, B.Sc. ( E )  . 
Assistarit Rcsearcii Onicer-l<. V. Pavia, B.3Iech.E. 

Instr?~menls Section- 
Itrsearch OfGccr-A. A. Townsend, M.Sc. 
Asii-tant Iieicarclt 0ficc1-W. S. Cugley, B.Sc. 

Drawing Ofice and TVorkshops- 
Supervisor-D. W. Eaton. 

Photoqmphy- 
Tcclli.ical Officer-Miss E. F. Lightfoot. 

Librory- 
Lilbrarian-Miss H. P. Meggs (par t - t ime) .  

Administrative and General- 
C hief-I. W. War8, Ph.D., D.Sc. 
1)ivibional Secretary-L. Lewis, B.Met.E. 
Assistant Scclretarp--A. E. Scott, M.Sc. (on leave from 

Unireraity of Adelaide) . 
Clerk-A. Patterson, A.F.I.A. 
Clerk-Aliss E. M. Wright. 

~ e s c n r l h  "Officer-F. G. Lennox, D.Sc. 
Assistant Rrscarch Officer-W. J. Ellis, A.S.T.C. (seconded). 
Assistant Kcsearch OiGccr-IT. G. Crea ther. M.Sc. 
Assiqtant Research OiErcr-&lids hl. E. Maxwell, M.Sc. 
Alssistnnt Research Officer-Bliss A. M. McArthur, M.Sc. 
Tecllnical Alssistant--lZ. A. Fookes. 

Jlinerals Utilization Scction- 
Pi 1ncip:~1 Rciearcli Officer-R. G. T l i o ~ i i ~ ~ i ,  B.Sc. 
Research Oflircr-A. IValkley, B.A., B.Sc., P1i.D. 
Researcl~ CXftcer-A. IV. TI  ylic, hl.Pc., 1'11.I). 
.\sqibtarit Research Oficer-P. Dixon, i\l.Sc. (seconded from 

Commonwealth liehearell Station, Merbein) . 
l ~ s i s t a n t  Research 0fficer-G. B. Gresford, B.Sc., A.M.T.C. 

(seconded). 
Assistant Research Officer-F. K. McTaggart, M.Sc. 
Awistant Rcsearrh Officer-T. R. Scott, M.Sc., B.Ed. 
.4siistant Beseal ell Officer-F. R. Hnrtley, M.Sc. (on service 

Icave-R.A.A.F.) . 
Assistant Research Officer-R. C. Croft, B'.Sc. 
I s c i s t a r~ t  Rcseairh Officer-.Q. I). TVadslry, 31 .S~.  
Assistant Research Oficer-I. C. Krnitzer. 
Assistant ltesearch Officer-E. S. Pilkington, A.S.T.C. 
Technical Officer-K. L. Elliot. 
Technical Officer-V. A. C. Bertrand. 

Dairy Products Section- 
Reseaicli Officer-G. Loftus Hills, B.Agr.Sc. (seconded). 
Asqistant Rcsearch Officrr-J. Conorhie, B.Sc. (Agric.) 

(serondcd) . 
Tcchirical Officer-W. G. T. Laffan, H.D.1). (seconded). 

Organic Seclion- 
Senior f:csczrch Officer-H. H. Hat t ,  B.Sc., Ph.D. 
Research Officer-J. S. Fitzrrerald, M.Sc., Ph.D. 
Alssistant Research Officer-N. C. Hancox, M.Sc. (seconded). 
Assiitant Iiesearrlx Officer-K. E. Murray, B.Sc. 
Assiitaiit Research Officer-R. G. Curtis, M.Sc. 
Assistant Rescar?h Oficer-R. J. L. Martin, &I.Sc. 
Assistant Research Officer-A. G. Dobson, M.Sc. 
-1ssisiant ITrsearch Officer-D. J. Clark, M.Sc. 
Assictant Research Officer-L. K. Dalton, D.S.T.C. 
Technical Officer-I<. H. Otway. 
Technical OWcer-TV. E. Hillis, A.G.Inst.Tech. 

P!c?isicrcl Chemistry Section- 
Research Officer-K. L. Sutheriand, M.Sc. 
-2.isistant Eesearcli Oficer-.T. Eoqers, M.Sc. 
ilssistant Rescarc~li Officer-Miss E. C. Plante, B.8c. 
Assistant Rciearch Officer-R. J. Goldacre, B.Sc. (Hona.) , 

(seconded from Department of Agriculture, N.S.W.). 
Technical Officer--H. F. A. ITergt, A.3I.T.C. 
Technical Officer-J. A. Corbett. 

Foztndry Sands Inuestigations- 
dhsistant Rcsearch Officer-H. A. Stephens, B.Sc. 

Trchnical OAirer-G. V. Cullen. 
Techniral OfErrr-,T. E. Marshall, F.M.T.C. 

Cement Section- 
Itcsearcll Officer-A. R. Alderman, Ph.D., I).&. 
Assistant Research Offi~er-~4. J. Gaskin, M.Sc. 
A~.i.itant Research Officer-H. E. Vivian, B.Sc.Agr. 
Technical Officer-H. T. Philippe. 



Physical Meta lkrgy Seotim- 
Officer-in-Charge (on loan from North American Cyanamid 

C ' 1 r . ) - 4 .  B. O'.\l:~lley, B.Met.E. (par t - t ime) .  
t:wearcl~ Otiicrr-1. W. Worncr, 11.S~. 
Asi s t an t  Research Officer-J. G. Munro. 
Junior Research Officer-D. A. Cunningham. 
Technical Officer-K. R. Hanna. 
T~chnical  Offic~er--Miss R. I. Shoebridge, B.Sc. 

Chmica l  Engineering Section- 
I'rincipal Kesearch Officer-E. J. Drake (seconded). 
Rcw~itrch O~cer-D. 11. Zeidler, M.Sc. 
.4,*i~catlt Re-eaieh OlIicer-li. 11. iiTaters, M.Sc.(.lLon~.) 

( wconded ) . 
B s s i s t a ~ ~ t  Research Officer-I. Brown, B.Se. (Hons.) . 
dsqistant Research Officer-R. W. Urie, B.Sc. 
Afiristant Kesearch Officer-4. F.  Pearse, B.Sc. (Hone.). 
.ii,i,t.t~lt t:euearcl~ Officer-B. \\ . Wilson, M.Sc. 
Technical Officer-J. Coutts, A.M.T.C. 
T L  cl~nical  Officer-J. L. Clay, A.M.T.C. 
Senior l)raugl~tsman-C. Slmpson. 
Drauphtsman-H. H. Evans. 
Draughtuman-L. R. Bull. 
Iracer-Miss M. M. Meehan. 

C'hcrnical Physics Section- 
Senior Rt~uearch Officer-A. L. Q. Rees, M.ISC., Ph.D. 

I t l i n i ~  ersity of 1Melbourne- 
Assistant Research Officer-M. E. Smith, B.Sc. (Hons.), 

Ph.D. 
.It 17nioersity of Westarn Austral- 

dlz~liite I n  i r8tigatio~~s- 
Ass i~t i ln t  Hesearch Officer-G. H. Payne, bi.8~. (on service 

lea\ e-R.A.A.F. ) . 
3biilstant Research Officer-W. E. Ewers, M.Sc. 
Assistant Research Officer-F. C Johnson, B.Sc. 

I. ill t.(f,ry- 
Librarian--Miss H. P. Meggs (part-t ime).  

.It Sectbnal Head-quarters, Melboztrne- 
Senior Research Officer-E. A. Cornish, M.Sc., B.Agr.8~. 
Technical Officer-Miss V. M. Botham, B.Sc. 

At I)iciswns of Plant  Indastry and Economic Entomologg, 
C'a ti hrrrcc- 

Assistant Research Officer-G. A. RlcIntyre, B.Sc., Dip.Ed. 
-41 l)icinior~ of Pores1 I'roducls, Jf.~,~lbournc- 

-4asista11t Research Officer-E. J. Wil l iam~,  B.Com. 
. I t  L)zvtsion of Animal Health and A-utmlion, Sydney- 

A d s t a n t  Research Officer-Mi% H. A. Newton Turner, 
B.Arc11. 

Technical Officer-Miss M. Hornby, B.9. 

17. RADIO RE~EARCH. 
At University of Sydney- 

Research Oficer-F. W. Wood, B.Se. 
Ajsistallt Ilesearch Officer-L. S. Prior, B.&. 
A s s i ~ t a n t  Research OHicer-C. B. Kirkpatrick, B.Sc. 
Sssistant Research Officer-D. G. Stewnrt, M.Se. 
~ h s i s t a n t  llesearch Officer-L. Heisler, B.Se. 
Assistant limearch Officer-Mrs. M. Harrison, B.Sc. 

At University of Yelbourne- 
Oficer-in-Charge-H. H. Dunkin, B.Met.E. (part-t ime).  
Ijesearch O f f i c e r J .  G. Hart .  
Technical Officer-F. D. Drews. 

At School of Mines, Adelaide, South Australia-- 
mcer-in-Ch~rge-I'~ofeq~or H. \!-. Gartrell, M.A., B.Sc. 

(p i t r t - t in~c) .  
Aqblstatlt 1:ese~rch Officer-D. R. Blaskett, B.E. 

.4t School of Mines, Kalgoorlie, Western A u s t r a l 6  
Officer-in-Cliitrgi:1.--B. H. Mot,re, M.E., I>.Sc.. F.S.A.S.BI. 

(pa! t - t i l t~e ) .  

19. LURRICANTE A S D  BE.~RINGS SECTION. 
Officrr-in-Charge-F. P. Bowden, Sc.D. (Cantab.), D.Sc., 

Ph.D. 
Research Officer (Physics)-D. Tabor, P11.D. (Cantab.). 
Assistant lictscarch Officer (Physics)-J. S. Courtney- 

Pra t t ,  B.E. 
Assistant Reuearch Officer (Chemistry)-A. Yoffe, M.Sc. 
.Assistant Research Officer (Chemistry)-J. N. Gregory, 

M.Sc. 
Assistant Rrseiirch Officer (Chemistry)-E. B. Qreenhill, 

M.Sc. 
Assistant Research Officer (Chemistry)-M. F. R. Mulcahy, 

?il.Sc., A.G.Inst.Tech. 
ihs ia tant  R e m r c h  O&er (Chemistry)-R. Q. Vines, M.Sc. 
Afusistant Rcsearch Officer (Chemistry)-M. A. Stone. D.A.C. 
. \~ s i \ t an t  1 : ~ ~ e a r c h  Officer (Enpineering)-.\. E. Ferguson, 

B.E.E. 

Assistant Research Officer (Engineering)-T. V. Krok, B.E. 
Assistant Reyearc11 Officer (Ent.ineerinz)-G. K. Tudor. B.E. 
-4qcrit~tnt l<rit3,11 (.!I Oflit rt ( ~ ~ ~ : l r ~ c ~ e ~ ; n g )  -K. K. llilncey, 

B.b>.l!.. 
Assiatar~t Research Officer (Rfetallur,gy)-A. J. W. Moore, 

B.Se. 
h i s t a n t  Research Officer (Metallurgy)-R. W. K. 

Honeycombe, M.Se. 
Technical O!l~cer-l). J. Swaine (on extended l e a ~ e ) .  
Techn~cal Officer-.J. P. Peart  (on e\tel~ded leabe). 

Dairy Products Investiga tzons- 
Officer-in-Ch;t~ge-iV. J .  \C iley, D.Sc. 
Llesearch 0ffict.r-E. G. Po i~ t ,  M.Sc.Agr. 
Heseitrcl~ Olficel-G. Loftl~a Hi]!+, U.Bgr.Xc. (seconded f r o n ~  

Ui\ ision of Indu.tt id1 Lhen~ihtrj  ) . 
liesearcl~ of lice^ -L. C. I l ~ i c l ,  R.Sc.(Agric.), P1i.D. 
Assistant Research Officer-,I. Conochie, B.Sc.(Agric.) 

(seconded from l)i\ icion of I ~ ~ d u s t r i a l  C'lienllit~ y ) . 
i 4 s i s t a ~ ~ t  liesearch Ofriccr-D. &lorell, B.Sc. 
Tec11n1c;~I Olhcer-W. G. T. Laffan, H.D.D. (seconded from 

1111 ision of Indnstrial Cliemistry ) . 
Kberayraphic  lnvestigations- 

Invebt~gator-F. L. Stillwell, 11.S~. 
Iteyearch Officer-A. B. Edwards, D.Sc., Ph.D. 

4. ~'ITRT.ICATIONS O F  THE COUXCIL. 
The following publications were issued by the 

( l o ~ ~ n c i l  during the year :- 
( i )  BULLETINB. 

No. 1G4.-Studies in the Biology o f  the Skin and Fleece of 
Sheep. I. T l ~ e  Uevelopment and General 
Histology of the Follicle Group in the Skin 
of the  hle~ino. 2. Tile Use of the Tanned Sheep- 
skin in the Study of Follicle Population Density. 
3. h'oteb on the Arrangel~~ent ,  Nomenclat~ue and 
Variation of Skin Folds and Wrinkles in the 
Merino, by H. B. ('arter, B.V.Sc. 

No. 165.-Potato Virlm X.: M i ~ t u r e s  of Strains and the 
Leaf Ales and Yield of Infected Potatoes, by 
J. G. Bald, N.Bgr.Sc., Ph.D. 

Xo. 166.-Fertility in Sheep-An Experimental Study of 
Periodic~tv of Oeistrnq and Non- l~ reed in~  Seasons 
ill , ~ u s t r h ~ i a ,  by K. B. Kelley, ~ . f S c . ,  and 
H. E. B. Shaw, l3.V.Sc. 

No. 167.-The Detonation of h'itronlvcerine bv Imvact. bv 
F. 1'. Bowden, Sc.D., 5: Eirich, -P~.D:, *. El. 
Ferguson, B.E.E., and A. Yoffe, M.Sc. (not for 
distribution ) .  

No. 168.-A Survev. Census and Statistical Studv of the 
~ o r t i G l t u r a 1  Plantings on the Murhmbidgee 
Irrigation Areas, New South Wales, by A. 
Howard, M.Sc., A.A.C.I., and G. A. McIntyre, 
B.Sc. 

So.  169.-The Eiitomological Control of St. John's Wort  
( H y p e r i m  pc? forutum L.) .  With particular 
Referelice t o  ttlc Insect Enemies of the TVerd 
in Southern France, by Frank TVilson. 

N o .  170.-Pea Morsaic on Lupinus oorizcs L. :und Other Species 
in Western Ai1~trillii1, 1)y D. 0. Yorris, B.Sc. 
(Agric.). 

No. 171,-Experiments with Insecticides against the Red- 
legged Ear th  Mite (Ralotydeus dastructw 
( ' I  ucker) ) ,  by I<. R. Norris, M.Sc. 

ATo. 172.-Zebu-cross Cattle in Xorthern Sustralia-An 
I?colorrical F ~ ~ e r i r n e n t .  bv R. B. Kellev. D.V.Sc. 

No. 173.-The D e ~ n a t i o n  of H igh '~ ;~ los ives  by lGpact, by 
F. P. Bo\\dcn, Sc.D. (Cantab.) ,  F. Eirich, Ph.D., 
N. F. R. ilfulcahv, M.Sc., R. G. Vines, B.Sc., 
A. Yoffe, M.Sc. (Got for distr ibution).  

Yo. 174.-Recent Advancec; in the Prevention and Treatment 
of Blowfly Strike in Shecp. Supplement to 
Report Xo. 2, by the Joint  Blowfly Committee 
(Appointed by the Council for Scientific and 
Indrrstrinl Research, and the S c w  South Wales 
I)epartn~ent of Agriculture, and the  Queensland 
Department of Agricultilre and Stock). 

No. 175.-The Recovery of Inter-block Information in Quasi- 
Factorial Designs with Incomplete Data. 
2. Lattice Squares, by E. A. Cornish, M.Sc., 
B.Aer.Sc. 

No. 176.-The A & I ~ S ~  of Cubic Lattice De~ igns  in Varietal 
Trials, hy I. F. Phipps, B.Agr.Sc., M.Sc., Ph.D. 
( Waite d,vricultural Rwcarch Insti tute),  A. T. 
Pugsley, B.Ag-r.8~. (Waite Agricnltnral Re- 
search Ins t i tu te) ,  S. R. Hocklcy (Wai te  Agri- 
c l~ l tu ra l  Research Ins t i tu te) ,  and I?. 9. Cornish, 
M.Sc., B.Agr.8~. (Section of Biometrics). 

( ii ) INDUETRIAL CEEMIETRY CIRCUT,ARS. 

Xo.  4.- Separation of Ergot froxn Rye Corn, b Enid C. 
I'lante, B.Sc., and I<. L. Siltherland, ~ S C .  



(iii) QUABTERLY JOUBNAL. 
Vol. 16, Ho. 3, August, 1943. 
Vol. 16, No. 4, November, 1943. 
Vol. 17, No. 1, February, 1944. 
Vol. 17, No. 2, May, 1944. 

( i v )  ANNUAL REPORT FOR THE YEAR ENDING 3 0 ~ ~  JUNE, 1943. 

XVII. ACKNOWLEDGMENTS. 
In  va r ious  sections of this R e p o r t  reference  has been 

ltlade to the va luab le  ass is tance  af forded by m a n y  State 
D e p a r t m e n t s  a n d  o t h e r  o rgan iza t ions  a n d  individuals .  
T h e  Counc i l  des i res  t o  express  i t s  g r a t i t u d e  f o r  the 
he lp  given by these  bodies and pe r sons  in p rov id ing  
l a b o r a t o r y  accomlnodat ion  and o t h e r  fac i l i t ies  a n d  in 
many o t h e r  u-ays.  T h e  Counc i l  a lso  wishes  to  a c k n ~ w -  
ledge the ass is tance  it has received f r o m  its State Com- 
mi t t ee s  a n d  o t h e r  Commit tees ,  t h e  m e m b e r s  o f  which 
h a v e  placer1 t h e i r  knowledge and exper ience  so f r ee ly  
a t  i t s  disposal.  

G. A. JULIUS, Chairman 1 Executive DAVID RIVETT 
A. E. V. R1CHARL)SON 1 

G. A. COOK, Secretary. 
26th Sep tember ,  1944. 

I - 
A.-PERSONNEL OF THE COUNCIL AND O F  IT8 

VARIOUS COMMITTEES. 

COUNCIL (AS  I N  JULY, 1944). 

E x a r o m .  
Sir George A. Julius, Kt., D.Sc., B.E. (Chaimnan). 
Sir  David Kivett, K.C.M.G., &LA., D.Sc., F.R,S. (Deputy 

Chairman and Chief Eaerutine Oficer). 
A. E. V. Richardson, C.M.G., M.A., D.Sc. (Deputy Uhist 

Eseoutive Oficer ) . 
CHAIRMEN OF STATE COMMITTEES. 

Profeaaor I. Clunies Ross, D.V.Sc. (New South Wales). 
Professor E. J. Hartung, D.Sc. (Victoria).  
Professor H. C. Richards, D.Sc. (Queensland). 
Ron. E. W. Holden, B.Sc., M.L.C. (South Australia) .  
P .  H. Harper, B.A. (Western Australia) .  
P. H. Foster, B.C.E. (Tasmania).  

CO-OPTED MEMBEBB. 
I'rofessor E. Ashby, D.Sc. 
8. I<. S. Rrodribb, C.B.E., F.R.I.C. 
Sir Harry Brown, C.M.C., M.B.E. 
R. J. Don,tldson, D.S.O., B.C.E. 
M. T. W. Eady. 
W. S. Kelly. 
G. Lightfoot. M.A. 
~ r o f e s s o r  Sir  John Madsen, B.E., DBc. 
J. P. Tivey, B.A., 13.Sc., B.E. 
Professor S. M. Wadham, M.A., Dip.Agric. 

V I ~ B Z ~ .  
Professor E. J. Hartunn. D.Sc. (Chairman).  
Professor W. E. A ~ ~ ~ ; ' M . A . ,  ]~.SC., F.R.~. 
W. Baragwanath. 
1. JL. h. Brodribb, C.B.E., F.R.1.C 
F. M. Burllet. M.D.. Ph.D.. F.R.S. 
M. T. W. ~ a d y .  
Sii. Herbert TV. Gepp. 
liushell Grimwade, C.B.E., B.Sc. 
G.  CT. cJobbiti~. . 
Sir Dalziel Kelly, LL.3. 
l'rofcssor i f .  S.  Kernot. B.C.E. . 
11. A. Mullett, B.Agr.8~. 
S. Taylor, B.Sr.. F.R.I.C. 
1'1ofessor S. 31. TVadllam. M.A., Dip.Agr. - - 
\\'. I<:. Wainwright. 
L. J. iYeatherli, h4.A. 
Professor H .  A. Woodruff, B.Sc.,L.R.C.P.,M.R.C.S.,M.R.C.V.S. 

SOUTH AUSTRALIA. 
Hon. E. W. Holden, B.Sc., M.L.C. (Chairmaw) 
A. J. Allen. 
C. E. Chapman, F.R.I.C. 
S. 13. Uickinson, M.Sc. 
J. H. Gosse. 
Ptofessor Kerr  Grant. M.Sc. 
Professor T. H. ~ohns ton ,  M.A., D.Sc. 
W. $. Kelly. 
F. T. Perry. 
Proftsaor J. A .  Prescott, D.Sc. 
W. J. Spafforct, R.D.A. 
L. K. Ward, R.A., B.E., D.Sc. 

QmmsLanD. 
Professor H. C. Richards. Tl.6~. (Chairman,) 
Profess 
J. -D. Bell. 
R. J .  Ilc~naldson, D.S.O., B.C.E. 
Proiescor E. J. Goddard. B.A.. D.Sc. 
V. G. Grenning. 
$1. 13. I-lenderson, O.B.E., F.R.I.C. 
Professor T. G. H. Jones, D.Sc. 
A. McCulloch. M.E. 
A. G. Melville. 
J. F. Mepnink. 
Professor J .  K. Murray, B.A., B.Sc.Agr. 
Professor T. Parnell, M.A. 
R. P. M. Short. 
H. C. Urquhart, M.Sc. 
K .  Veitch, B.Sc.Agr., B.Sc.For. 

WESTERX AUSTRAUA. 
P. H.  Harper, B.A. (Chairmum). 
G. K. Baron-Ray, M.C., B.Sc. (Agric.). 
Professor N. S. Bayliss, B.A., B.Sc., Ph.D. 
H. Bowley. 
F. G. Rrinsden. 
W. G. Rurqes. 
P r o f a o r  E. DeCourcy Clarke, M.A. 
Professor G. A. Currie, D.Sc., B.Agr.Sc. 
S. TJ. ICesscll, M.Sc., Dip.For. 
A.  L. B. Lefroy. 
E. H. B. Lefroy. 
B. Meecham. 
Professor G. E. Nicholls, D.Sc. 
T,. W. Phillips, M.Sc., M.Ed. 
Professor A. D. Ross, M.A., D.Sc. 
Q. L. Sutton, D.Sc.Agr. 

STATE COMMITTEES (AS IN JULY, 1944). TASMANIA. 

NEW Sam WALES. F. H. Foster, B.C.E. (Chairman).  
L. R. S. Benjamin. 

Professor I. Clunies Ross, D.V.Sc. (Chairman).  N. P. Booth, F.R.I.C. 
Professor E. Ashby, D.Sc. Professor A. Burn, M.&., B.E. 
Professor Si r  Henry E. Barraclough, K.B.E., V.D., B.E., F. W. Hicks. 

3I.M.E. P. E. Keam, M.B.E. 
Sir Iiarvy Brown, C.M.G., M.B.E. Professor A. L. McAulay, M.A., B.%, Ph.D. 
Profesbor TV. ,T. Daki~i ,  D.Sc. D. 0. Meredith. 
Profc*.;or ,J. C. Earl .  D.Sc., Ph.D., F.R.I.C. A. K. hlcGaw, C.M.G. 
8. J. Gibson, R1.E. W. E. Macleaa. 
TV. R. Hebblewhite, B.E. F. H. Peacock. 
TA. J. Jones. F.  B. Richardson, M4.A. 
Eon. Sir  Norman W. Rater,  M.B., Ch.M., M.L.C. Hon. R. 0. Shoobridge, M.L.C. 
Sir  Frederick McMaster. S. W. Steane, B.A. 
Professor Sir ,John Madqen, B.E., D.Sc. 
J. Merrett. COMMONWEALTH RESEARCH STATION, MERBEIN 
R. J .  Noble, B.Sc.Ap., M.Sc., Ph.D. --CONSULTATIVE COMMITTEE. 
R. G. C. Pa r ry  Okeden. B. T. Dickson, B.A., Ph.D., Division of Plant  Industry, 
J. G. Peake. C.S.I.R. (Chairman).  

I A .R .  Penfold, F.R.I.C. Professor J. A .  Prtscott, D.Sc., Waite Agricultural Research 
Profrssor J. D. Stewart. F.R.C.V.B., B.V.Sc. Tn.;titute, University of Adelaide. 
E. FT. F. Swain, Dip. For. P. Mnlloch, Commonwealth Dried Fruits  Control Board. 
<J. P. Tivey, B.A., B.Sc.. B.E. E. J. Cesey, Common~vealth Dried Frui ts  Control Board. 
Professor R. D. TTatt, M.A., B.Sc. A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, 
C. M. Williams. Merbein (Eecretary ) . 
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IRRIGATION RESEARCH BTATION, GRIFFITH- I. Thomas, Department of Agriculture, Western Australia. 
CONSULTATIVE COMMITTEE. A. J. Nicholson, D.Sc., Division of Economic Entomology, 

B. T. Dickson, B.A., Ph.D., Division of Plant  Industry, C.S.l.R. 
C.S.I.R. (Chairman).  L. W. Phillips, M.Sc., M.Ed. (Secretary).  

Professor J. A.  Prescott, D.Sc., IVaite Agricultural Research 
Institute, University of Adelaide. T H E  VETERINARY ENTOMOLOGICAL COMMITTEE. 

H. N. England, B.Sc., Water Conservation and Irrigation (FormerZy the Interdivisional Blowfly Committee; i t s  function 
Commission, N.S.W. i s  to co-ordd~zate cr~.tazic actzfiitics of the IJz~ir%ons  of 

E. S. West, B.Sc., M.S., Irrigation Research Station, Grifiith Economic Entomology and of Animal I i ta l th  and 
(Secretary) . Nutrilcotl.) 

L. B. Br~ll, D.V.Sc., Division of Animal Health and Nutrition, 
COhlMONWEALTH RESEARCH STATION, MERBEIN C.S.I.R. 

-ADVISORY COMMlTTEE. A .  J. Nicholson, D.Sc., Division of Economic Entomology, 
C.S.I.R. 

J. A. Lachhead, Mildura Shire Council (Chairman).  D. A. Gill, M.R.C.V.S., D.V.S.M., Division of Animal Health 
L. W. Andrew, Wailierie, South Australia. and Nutrition, C.S.I.R. 
P. T. Byrnes, Woorinen, Victoria. 
A. E. Cameron, Red Cliffs Settlement. 
E. J. Casey (representing Consultative Committee). 

ADVISORY COMMITTEE ON NATIONAL FIELD STATION, 
" GILRUTH PLAINS ". 

,I. Gordon, Citrus Growers' A4ssociatioli, Alerbeiri. 
CV. Grundy, Nyah, Victoria. N. Bourke, Q~een~sland United Graziers' Association. 
S. Heaysman, Coomealla, New South Wale9. Eric P. Beresford, Moonjaree, Cunnaniulla, Queensland. 
W. IIeaysn~an, Cardross Horticultural Society. W. S. Geary, Carbean, Offham Slding, Western Line, Queens- 
A. Lever, I l i ldura  Shire Council. land. 
8. V. L ~ ~ ~ ,  M . A ~ ~ . s ~ . ,  ~ ~ ~ ~ ~ ~ ~ ~ ~ l t h  ~~~~~~~h station, R. H. Nantes, Queensland United Graziers' Association. 

Merbein. 
A. R. hlcConchie, State Rivers and Water Supply Commission, NEW SOUTH WALES MEAT RESEARCH 

Victoria. COIIMITTEE. 
A. Rawlings, Merbein, Victoria. L. J. Ashcroft, Liverpool, New South Wales. 
S. P. Taylor, Curlwaa, New South Wales. E. J. Bowater, Messrs. Angliss & Co., Pty. La . ,  Sydney. 
0. Weste, Renmark, South Australia. J. M. Davihon,  Commonwealth Veterinary Officer, Sydney 
D. C. Winterbottom, Mildura Packers' Association. (representing the  Department of Commerce). 

J .  Merrett, lletropolitan Meat Industry Commissioner, Sydney. 
IRRIGATION RESEARCH STATION, GRIFFITH- J. R. Vickery, lI.Sc., Ph.L)., Division of Food I'rcservation and 

ADVISORY COMRIITTEE. Transport, C S I.R. 

V. C. Williams, Griffitli Producers' Co-op. Ltd. (Chairman).  MINERAGRAPEIC COMMITTEE. 
C. Savage, R. G. K e b b ~ ,  and G. R. V1llcent, N.S.W. ~ ~ ~ ~ i t ~ ~ - p ~ ~ f ~ ~ ~ ~ ~  E. W. Skcnta, D.Sc,, Melbourne, ment of Agriculture. 
E. R. Iredale and C. T. Lasscock, Rura l  Bank of N.S.W. R7. E. Wainnright.  A.S.A.S.M., A~~s t r a l a s i an  Insti tute of 
H. N. England, B.Sc., and H. J. Braund, IVater Co~~se l \ a t i on  )5ir1ir1g and 3reta'1urgy. 

and Irrigation Coinmission, N.S.W. 
A. G. Iiubanli, Rl.I.A., Pastoral Interests. RADIO RESEARCH BOARD. 
T. T. Jlorley, Griffith Producers' Co-op. Co. Ltd. Professor Sir  John Madseil, B.E., D.Sc., University of Sydney 
0. J. Longhurst and A. B. C. Wood, Pencla Producers' Co-op. (Chairman).  

Society Ltd. I). McVcy, I'ostlnastcr-General's Department, Melbourne. 
J. H. Alexander and W. Jacka, Leeton Fruitgrowers' Co-op. Corl~mander T. I3 Kenmnn, R.A.T., l lel~drtment of the Navy, 

Society Ltd. l\lelbourne. 
A. G. Enticknap, M.L.A., and H. J. Williams, Leeton Co-op. Major E. W. Anderson, Department of the  Army, Melbourne. 

Cannery Ltd. Squadron-Leader A. L. Hall, Department of Air, Melbourne. 
L. B. Marchant and W. S. Jones, M.I.A. Vegetable Growers' R. v.d. R. Woolley, M.A., JI.Sc., Ph.D., Mt. Stromlo Obser- 

Association. vatory. 
E. S. West, B.Sc., M.S., and R. R. Pennefather, B.Agr.Sc., Professor T. Parnell, M.A., University of Queensland. 

C.S.I.R. G. A. Cook, M.C., M.Sc., B.M.E., C.S.I.R. (Secretary).  

VEGETABLE PROBLEMS COMMITTEE. *NATIONAL STANDARDS LABORATORY COMMITTEE. 

B. T. ~ i ~ k ~ ~ ~ ,  B.A., p h . ~ , ,  ~ i ~ i ~ i ~ ~  of Plant ~ ~ d ~ ~ ~ ~ ~ ,  Professor Sir  John Madsen, B.E., D.Sc., University of Sydney 

C.S.I.R. (Chairman).  (Chairman).  
A. V. Lyon, lI.iZgr.Sc., C'Ommonwealth Research Station, Profe>ior Kerr Grant, hI.Sc, Department of physics, ~ n i -  

Ilerlrcin, Victoria. ~ e r q i t y  of Adclaide. 
E. 8,  IT-^^^, B.s~., M.s., ~ ~ ~ i ~ ~ t i ~ ~  ~~~~~~~h station, ~ ~ i f f i t h ,  N. K. S. Brodribb, C.B.E., F.R.I.C., Assistant Director-General 

N.S.W. of Jlunitions, Rfol i .~ ,~~i  lie. 

K. s ~ ~ , , ~ ~ ~ ,  B . s ~ . A ~ ~ . ,  ~ ~ ~ i ~ ~ t i ~ ~  ~~~~~~~h station,  ~ ~ i f f i t h ,  F. J. Shea, Depariment of Aircraft Procluction, Melbourne. 
N.S.W. J. Storey, I>ep,trtn~ent of Aircraft PI  oductiom, Melbourne. 

E. M. Hutton, B.Ag.Sc., M.Sc., ~ i v i s i d n  of p l an t  Industry, G. Lightfoot, M.A., C.S.1.R. 
C.S.I.R. (Secretary).  

B.-COISAIITTEES CONCRRNIKG M ~ O R K  IN WHICH 

FRUIT PROCESSIKG COMMITTEE. 
THE COUXCIL I S  CO-OPER ITIXG. 

SOIEXXl I F I C  I'UBLIChTLOSS COI\IRIITTEE. 'w. R. Je~vell, ll.Sc., X.JSet., F.R.I.C., Department of Agricul- 
ture, Victoria (C l~a i r rna i~ )  . A. C. Joyce, C.B.E., Commonl\ealtll Treasury (Chairman).  

8. V. L ~ ~ ~ ,  M.A,,.~.S~., ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ h  R~~~~~~~ Station, Sir D a ~ i d  Xivctt, H.C.M.G., MA., D.Sc., F.R.S., C.S.I.R. 
Merbein. J. H.  L. Cumpston, C.M.G., M.D., D.P.H., Department of 

A. G. Strickland, M.Agr.Sc., Department of Agriculture, South Health, Canberra. 
Australia. 

C. G. Savage, Departmrnt of Agr icul t~~re ,  New South Wales. CATALOGUE OF SCIENTIFIC AND TECHNICAL 
E. C. Orton, B.Sc., Con~moiiwealth Research Station, hIerbein. PERIODICALS-EDITORIL%J~ COJIAIITTEE. 

J. R. Vickery, M.Sc., Ph I)., Division of Food Preservation and Leigh Scott, A l . . l . ,  Libr,rri,r~r, Uillrersitg of Melbourne. 
Transpol t, C.S.I.R. John Rletcalfc, B.A., RI.L.A., I'rineipal Librarian, Public 

D. Quinn, Department of Agriculture, Victoria (Becretavy) . Library of Sexr S o u t l ~  ?T7alcs. 
C. A. McCallum, B.A., Senior Assistant, Public Library, Mel- 

FISHERIES SDVISOlRY COMMITTEE. bourne. 
Ellinor Archer, M.Sc., Chief Librarian, C.S.I.R. 

Professor W. J .  Dakin, D.Sc., Department of Zoology, Uni- 
verfiity of Sydney (Cha~rman . )  

T. C. Ro~rghlcy, B.Sc., Chief Secretary's Department, N.S.W. 
TEOHNICAL COMMITTEEPASTURE PLANT IMPROVE- 

H. Thompson, &LA., D.%., Division of Fisheries, C.S.I.R. 
MENT I-VVESTIG ITION, QUEENSLBND. 

Professor J. K. Murray, B.A., B.Sc.Agr., Department of Pub112 
Instruction, Qucensland. 

ADVrSORY COMMITTEE RED-LEGCtED EARTH C. IV. Winders, I;.Sc.Agr., Department of Agricl~lture and 
INVESTIGSTIOXS, WESTERN AUSTRALIA. Stock, Queensla~~d. 

E. H. B. Lefroy (Chairman).  B. T. Dickson, B.A,  ~ I . D . ,  Division of Plant Industry, C.S.I.R. 
C. F.  Jenkins, B.A., Department of Agriculture, Western C. S. C h r i s t i a ~ ~ ,  J3 Sr X-r., R l  Sc., Divibion of P l a i ~ t  Industry, 

Australia. C.S.I.R. 
Professor G. A. Currie, B.Agr.Sc., D.Sc., University of Western R. Vcitch, B.Sc.Agr., B.Sc.For., Department of Agriculture and 

Australia. Stock, Brisbane. 

---"- ---,. " 6  d 1 



IRRIGATION AND DRAINAGE CQMMITTEE FOR Orower8' Rsprc~cntathcr. 
SOUTH AUSTRALIA. S. R. Mansell, Mildura. 

C. M. Fowles, Lands Department, South Awtralia (Chair- A. R. %TcDougall, Merbein. 
m a n ) .  J. Moore, Rcd Cliffs. 

9. G. Strickland, M.Agr.Sc., Department of Agriculture, South D. Taylor, Dareton, New South Wales. 
Australia. F. A. Meischel, Dareton, New South Wales. 

A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, G. S. Potts, Mildura. 
Merbein, Victoria. K. H. C. McCallum, Red Cliffs. 

A. C. Gordon, Lands Department, South Australia. 
E. G. La\\rie, Ihgineering and Water Supply Department, JOINT FRUIT STORAGE INVESTIGATION COMMITTEE, 

South Australia. NEW SOUTH WALES. 
C. G. Savage, Department of Agriculture, New South Wales 

CURLWAA AND COOMEALL-4 HORTICULTURAL 
ADVlSORY COMMITTEE, NEW SOUTH WALES. 

A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, 
Merbein (e 'hairn~an)  . 

F. S. B ~ r r c t t ,  Water Conservation and Irrigation Commission, 
Xew South Wales. 

S. Colley, Rural Hank of New South Wales. 
W. S. \T7eiolcy, Coomcalla Settlers' Representative. 
S. 1'. Taylor, Curlwaa Settlers' Representative. 

WAKOOL DISTRICT RESEARCH C(4MMITTEEl. 
A. V. Lyon, M.L4gr.Sc., Commonwealth RReearch Station, 

Mer,bein ( Chairman 1 .  
G. B. Gibbs, Water Conservation and Irrigation Commismion, 

New South Wales. 
F. Mattliews, New South Wales Rural Bank. 
&I. St. C. -IlcIniles, Kew South Wales Rural Bank. 
E. Bommalcer, Department of Agriculture, New South Wales. 

1 A. Varcoe-Cocks, TVakool Shire Council. 
H. Jackson 

representing Wakool Mstict Landowners' L. Jeffers 

E. E. Toll J 
F. I. Bolton, Water Conservation and Irrigation Commissioi~, 

Kew South Wales (Secretary ) . 

IRRIGATION RESEARCH EXTENSION COMMITTEE 
(MURRUMBIDGEE IRRIGATION AREAS). 

C. G. Savage, Department of Agriculture, New South Wales 
( Chazrman) . 

R. J. Benton, Department of Agriculture, New South Wales. 
R. G. S. Iiebby, Department of Agriculture, New South Wales. 
B. 0. French, Ilepartment of Agriculture, New South Wales. 
%J. G. Youll, Water conservation and Irrigation Comniission, 

New South Wales. 
H. N. England, B.Sc., Water Conservation and Irrigation 

Commission, h-ew South Wales. 
H. J. Braund, Water Collbcriation and Irrigation Commission, 

Now South Wales. 
E. R. Iredale, Rural Bank of New South Wales. 
C. T. Lasscock, Rural Bank of New South Wales. 
H. G. B. Williams, Rural Bank of New South Wales. 
E. S. West, B.Sc., M.S., Irrigatiorl Research Station, Griffith. 
R. It. Pennefather, B.Agr.Sc., Irrigation Research Station, 

Grifith. 
V. C. Williams, M.I.A., Co-operative's Executive, Griffith. 
A. G. Enticl<nap, M.I.A., Co.operative's Executive, Yenda. 
W. Jacka, 11.1.4., Co-ope~.atives Executive, Leeton. 
J .  H. ('alter, Rural Bank of New South Wales. 

VITICULTURAL COMMITTEE FOR Noh'-IRRIGATED 
AREAS. 

( Ghairmin)  . 
H. Broadfoot, Department of Agriculture, New South Wales. 
Professor E. Ashby, D.Sc., Department of Botany, University 

of Svdnev. 
J. ~ . - ? i c k g r ~ ,  M.Sc., Ph.D., Division of Food Preservation 

and Transport, C.S.I.R. 
3. A. Trout. M.Sc.. Ph.D.. Division of Food Preservation 

and  rans sport, c.&.I.R. . 

ADVISORY COMMITTEE ON FRUIT COOL STORAGE 
INVESTIGATIONS. 

(Established in connemion w i th  the  co-operative investigations 
of the Council u?zd the Victorian Department o f  
Agriculture on the  cool storage of now-tropical fruits .)  

S. Fish, M.Agr.Sc., Department of Agriculture, Victoria. 
I?. M. Read, M.Agr.Sc., Jlcpartrnei~t of Agriculture, Victoria. 
J. It. Vickery, M.Sc., Ph.D., Division of Food Preservation 

and Transport, C.S.I.R. 

COMMITTEE FOR CO-ORDINATION OF FRUIT COOL 
STORAGE RESESRCII. 

E. G. Hall, B.Sc. Agr., Department of Agriculture, New 
South Wales. 

F. M. Read, M.Agr.Sc., Department of Agriculture, Victoria. 
A. G. Strickland, M.Agr.Sc., Department of Agriculture, 

South Australia. 
T. D. Itaphael, M.A., Dip.Hort. (Cambridge), Department of 

A4griculture, Tasmania. 
W. M. Carne. Department of Commerce, Melbourne. 
S. 4. Trout, M.Sc., Ph.D., Division of Food Preservation and 

Transport, C.S.I.K. 
D. Martin, B.Sc., Division of Plant Industry, C.S.I.R. 

ADVISORY COMMITTEE OX ORIESTAL PEACH MOTH 
INVESTIGATIONS. 

A. J. Nicholson, D.Sc., Division of Economic Entomology, 
C.R.I.R. (Chairman) .  

F. M. Read, M.Agr.Sc., Department of Agriculture, Victoria. 
H. J. Williams, Leeton Co-op. Cannery Ltd., New South Wales. 
G. A. H. Helson, M.Sc., Ilivision of Economic Entomology, 

C.S.I.R. 
S. Fish, M.Agr.Sc., Department of Agriculture, Victoria 

(Becretarg ) . 
JOINT BLOWFLY CONTROL GOK2IITTEE. 

(Appointed as a means of co-ordinating the  acticities o f  the 
Ncw South Wales  Department of Agriculture, the Queens- 
land Department o f  Agriculture and Stock, and of 
C.8.Z.R. ) . 

L. E. Bull, ~~.v.sc . ,  Division of Animal Health and Nutrition, 
C.S.1.lt. (Chairman) .  

A. J. Nicholson, D.Sc.. Division of Economic Entomology, 
C.S.I.R. 

W. L. Hindmarsh. M.R.C.V.S.. B.V.Sc.. D.V.H.. Glenfield 
Chas. Russell, Dried Fruits Board for south australja Veterinary ~ e s e a r c h  Station,'New south Wales. 

( C h a i ~ m a n )  . T. McCarthy, Department of Agriculture, New South Wales. 
A. G. Strickland, M.Agr.Sc., Department of Agriculture, South H. G. Belschner, D.V.Sc.9 Department of Agriculture, New 

Australia. South Wales. 
A. \T. Lyon, M . A ~ . S ~ . ,  Commonwealth ~~~~~~~h station, D. A. Gill, M.R.C.V.S., D.V.S.M., Division of Animal Health 

Merbein, Victoria. and Nutrition, C.S.I.R. 
nr. x. Twiss, Dried Fruits Board, South Australia (Berre- F. H. S. Roberts, D.Sc., Department of Agriculture and stock, 

tary ) . Queensland. 

COMMITTEE ON OENOLOGICAL RESEARCH. TOITNSVILLE CATTLE RESEARCH ADVISORY 
Iyrofessor J. A. Prescott, l).Sc., representing C.S.I.R. (Chair- 

COMMITTEE. 

m a n ) .  ( F o r  Queensland Cattle Research.) 
C. Ha.;elgove, representing the Federal viticultural aunc i l .  N. Bourke, Queensland United Graziers' Association (Chaw. 
Professor J. B. Cleland, M.D., Ch.M., representing the Uni- "a")-  

versity of Adelaide. E. E. D. White, Queensland United Graziers' Association. 
L. N. Salter, representing the Australian Wine Board. J .  L. Wilson, Queensland United Graziers' Association. 

F. 31. Bell, Queenslsncl United Graziers' Association. 

C03fMTTTEE ON DRIED TiINE FRUIT PROCESSING R. C. Philp, Queensland TJnited Grazirra' Association. 

METII0I)S. E. W. Archer, Queerislartd IJnited Graziers' Association. 
P. A. Brown, Queensland United Graziers' Association. 

A. V. Lyon, M.Agr.Sc. G. A. Fairbairn, Qxeensland Uliitcd Cira~ierq' Association. 
E C. Orton, B,+, 1 rel'resenting '''.I.'. L. J. Landsberg, Qurelisland United Grazicrs' Association. 
A. R. Hampton. Nildura Packers' Association. Professor H. C. Richards, D.Sc., University of Queensland. 
W. Heaysman, Tilelbein Arlvisory Committee. J. Legg, I).V.Sc., Department of Agriculture and Stock, 
IfT. R. Jewell, M.Sc., B.Met., F.R.I.C., Department of Agri- Queensland. 

culture, Victoria. Professor H. R. Seddon, D.V.Sc., University of Queensland. 



TECHNICAL COMMITTEE ON CATTLE TICK 
INVESTIGATIONS. 

J. Legg, D.V.Sc., Department of Agriculture and Stock, 
Queensland (Cl~airman)  . 

M. White, M.Sc., Ph.D., Department of Agriculture and Stock, 
Queensland. 

N. Bourle, Queensland United Graziers' Association. 
A. W. Turner. O.B.E., D.Sc.. D.V.Sc., Division of  Animal 

Health and ~ u t r i t i o n ,  C.S.I.R. 
A. J. Nicholson, D.Sc., Division of Economic Entomology, 

C.S.I.R. 
L. F. Hitchcock, M.Sc., Division of E8conomic Entomolo,~, 

C.S.I.R. 
M. R. Irving, B.V.Sc., Department of Agriculture and Stack. 

Queensland. 

TECHNICAL COMMITTEE ON BUFF-4LO-FLY 
INVESTIGATIONS. 

J .  Legg, D.V.Sc., Department of Agriculture and Stock, 
Queei~sland (Chairman ) . 

L. L). Carey, Department of Agriculture and Stock, Queens- 
land. 

A. J. Nicholson, D:Sc., Division of Economic Entomology, 
C.S  1 R - . - . - . - - . 

K. R. Norris, M.Bc., Division of Economic Entomology, 
C.S.J.R. 

A. W. Turner, O.B.E., D.Sc., D.V.Sc., Division of Animal 
Health and Nutrition, C.S.I.R. 

AUSTRALIAN COMMITTEE ON A N I U  PRODUCTISON. 
Ron. H. S. Henley, M.L.C., representing Australian Meat 

Board (Chairman) .  
Max ~ e n r ~ ,  M.R.C.V.S., B.V.Sc., Department of Agriculture, 

New South Wales. 
H. A. Mullett, B.Agr.Sc., Department of Agriculture, Victoria. 
Professor H. li. Seddon. D.V.Sc.. D e ~ a r t m e n t  of Anicul ture  , A 

and Stock, ~ueensland.  
w 

W. J. Spafford, R.D.A., Department of Agriculture, South 
Australia. 

G .  K. Baron-Hay, M.C., B.Sc.(Agric.), Department of Agri- 
culture, Western Australia. 

F. W. Hickq, H.D.A., Department of Agriculture, Tasmania. 
Ross Grant, Department of Commerce, Melbourne. 
J. Proud, repre~errting Australian Dairy Produce Board. 
9. E. V. Richardsou. C.N.G.. M.A.. D.Sc.. D e ~ u t v  Chief , A "  

Executive Officer, c.'s.I.R. ' 

L. R. Bull, 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. (Beoretary ) . 

MINING ADVISORY COMMITTEE. 
Sir David Rivett, K.C.M.O., M.A., D.Sc., F.R.S., C.S.I.R. 

(Chairman).  
IT. Herman, D.Sc., M.M.E., B.C.E., Melbourne. 
H. St. J. Somerset, Electrolytic Zinc Co. of Australasia Ltd., 

Melbourne. 
W. E. Wainwright, A.S.A.S.M., Melbourne. 
G. A. Cook, M.C., M.Sc., B.M.E. (Secre tary) .  

Melbourne Sub-Committee. 
B'. Hey, Electrolytic Zinc Co. of A'sia Ltd., Melbourne (Ohair- 

nmn ) . 
Mr. Baragwanath, Director, Geological Survey, Department of 

gines, Victoria. 
W. J. Rose. B.M.E. (Melb.), Commonwealth Tariff Board. 
O. B. ~ ' ~ a ' l l e ~ ,  ~.&t.:t.~., I&lbourne. 
H. H. Dunkin, B.Met.E., School of Metallurgy, University of 

Melbourne. 
J. G. Hart ,  School of Metallurgy, University of Melbourne 
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