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Dalton and Atomic Symbols. 

I N an article in the Moniteur Scientifique Quesne
'Ville Prof. Maurice Delacre, stimulated by a pas

.in "The Life and Work of Gerhardt" by E. 
Grimaux. severely criticises the attitude which was 
taken up by Berzelius in his celebrated "Essai sur 
la tMorie des proportions chimiques" (Paris, 1819) 
towards the work of Dalton. The chief ground of 
the. criticism is that in this work, the original Of 
which appeared in Swedish in 1818, Berzelius 
describes his well-known system of chemical symbols 
without making any mention of the fact that Dalton 
had more than ten years previously introduced. true 
atomic symbols and used them for the construction 
of formulm. The passage in the "Essai " of Berzelius 
reads as though he himself had been the first to con
ceive this happy idea, and. has thus given rise, to the 
erroneous view entertained by some writers on the 
history of chemistry that Berzelius invented atomic 
symbols, whereas the credit is entirely due to Dalton. 

Berzelius. further, in the opinion of the author, 
exaggerated the importance of the work of Wenzel 
and Richter and minimised that of Dalton in con-

nection with the discovery of the laws of chemical 
combination, whereas, in fact, these laws were clearly 
enunciated only after Dalton's ideas about atoms 
had become known. Prof. Delacre propounds the 
thesis that there is only one chemical law of weight. 
and, this he proposes to call the" law of the symbol," 
regarding the laws of definite and multiple propor
tions as corollaries of this fundamental law. 

There is here. some confusion between experience 
and theory, and we do not regard this suggestion as 
judicious. It is, of course, true that Dalton's atomic 
theory has as necessary corollaries the laws af 
chemical combination, but the theory rests ultimately 
on. the observations by which these laws were estab
lished, and to these observations it is undeniable that 
Wenzel and Richter made important contribu.t.ions. 
In the matter of atomic symbols Dalton has, in this 
country at least and in most of the historical works 
with which we are acquainted, received full credit, 
and it is with surprise that we learn that some writers 
still erroneously attribute this important advance to, 
Berzelius. 

The Melbourne Meeting of the Australasian Association.1. 
II. logical history of New Zealand was divided 

into three major periods, die oldest closing about 
Carboniferous times, the second in Lower,Cretaceous 
times, and the third at the end of the Pliocene period. 
Comparative tables showing the classification of ilie 
strata in each. period. by many students of NewZea· 
land geology illustrate the gradual evolution of the 
knowledge of New Zealand stratigraphy. It has been 
customary to consider the complex of gneisses and 
associated rocks in "Fiordland" as of Cambrian or 
pre-Cambrian age, but recent work by various inves
tigators tends to show iliat this view is incorrect. 
Prof. Benson concludes that while some of the crystal
line complex may be pre-Ordovician, the bulk of it is 
probably post-Ordovician, and some may be even, of 
Mesozoic age. These rocks have been invaded by
more or less gneissic plutonic rocks during a period of 
orogeny, followed either immediately or at a later 
orogenic period by massive plutonic intrusions. To 
the second period belong the "Maitai" (? Permian) 
and the "Hokonui" (Trias-Jurassic) systems. The 
relationship between the Hokonui series and the 
underlying Maitai series was discussed at length, and 
the conclusion reached that there is little evidence of 
a great unconformity, though crust-warping probably 
occurred. An interesting problem of New Zeafand 
l1eology, the origin of the Otago schists, was also 
discussed. These rocks have been assigned to ages 
ranging from pre-Cambrian to Mesozoic., Prof. 
Benson suggested that they occurred as a series of 
sheet-folds, occasionally upturned and crushed, and' 
composed for the most part of the metamorphic equi
valents of Middle and Lower Triassic and Permian 
formations. The varying views as to periods of 
orogeny and plutonic intrusion and the general direc
t.ion of folding, were described and a new interpretation 
of the facts was suggested. Following the Hokonui 
orogenic movements, marine deposits were laid down, 
commencing with Middle Cretaceous and extending 
into Upper Pliocene beds. The diverse views of the 
relationship between these series were discussed and 
a complete bibliography of the literature was given. 
It was pointed out that during the deposition of these 
marine beds only in Otago is there evidence of a 
persistent land surface. The affinities of the fossil 

Absh'acts of Presidential Addresses to Sections. 

S ECTION A (Astronomy, Mathematics, and 
Pkysics).-Prof.. H. J. Prie,stley, of ilie Univer

sity of Queensland, in his presidential address traced 
the development of the theory of relativity. In dis
cussing the Einstein spectral-line effect, he pointed 
out that the usual treatment of the question 
involves the assumption that the time-period of 
the source is transmitted by the radiation to the 
observer. He gave reasons for making the alterna
tive assumption that the Einstein interval ds is trans
mitted by the radiation, in which case the displace
ment of spectral lines should arise from a change in 
the field of the observer, not in that of the source. 
To meet the possible objection that the usual method 
of establishing the deviation of light in a gravitational 
field: appears to imply an underlying constant time
period in the radiation, Prof. Priestley showed that 
the light path in a gravitational field could be found 
by a method which made no appeal to pre-relativity 
physics, and implied, therefore, no assumption as to 
the constancy of the time-period. 

Section B (Chemistry).-Prof. N. T. M. Willsmore, 
in the 'course of his presidential address, referred to 
the indispensable work of British chemists during the 
war, stating that in the manufacture of explosives 
and in devising counter-measures against the 
enemy the chemist held the key to the position. 
Chemists were needed to deal with poison gas, to 
supervise water-supply, for the manufacture and use 
of artificial fog in the Navy, in the munition fac
tories, and in numerous other spheres. In future 
wars chemistry would. play an even greater part" and. 
in the Unjted States the Chemical Warfare Service had 
been organised as an independent branch of the Army. 
Pro£.Willsmore then indicated the immense amount of 
work done by the chemists in the explosives and other 
factories in Great Britain. 

Section C (Geology and Mineralogy).-" Recent 
Advances in our Knowledge of New Zealand Geo.. 
logy" was the title of the presidential. address 
delivered by Prof. W. Noel Benson. The geo-

1 Continued from p., 4.LO. 
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faunas and floras of New Zealand were then outlined 
and: various views as to the existence of a land. con
n!lCtion between New Zealand, Antarctica, Australia, 
and. Malaysia were reviewed. The latter portion of 
the address dealt with igneous rocks from Cretaceous' 
to more recent. times and. with the later orogenk 
movements and. resultant physiographic features. In 
conclusion. Prof. Benson appealed for detailed inves
tigations in New Zealand in all: branches of geology. 

Section D (Biology).-The president, Prof. A. J. 
Ewart, gave a summary of the work done. in botany 
and geology during the war period, and pointed out 
that, large as it was, these sciences were not. stimu_ 
lated; by war activity, as chemistry and physics were. 
With the increased productive activity now necessary 
to replace the waste of war, botany and geology 
would resume their original importance as the 
primary sciences connected with productive activity. 

Section E (Geography and History).-" Geographical 
Problems of To-<1ay and the Status of Geography in 
Science" was the subject of the presidential address 
delivered by Sir Douglas Mawson. He referred to the 
geographical changes brought about by the war. The 
war had put a temporary brake on geographic eX. 
ploration and curtailed the study of geography at the 
universities, but it had. been a great stimulus to map
making. Three recent events, each of which marked 
a stage in the geographical development of Australia, 
were the completion of the transcontinental railway, 
the first aerial link with Europe established by Sir 
Ross Smith, and the founding of an associate pro
fessorship in geography at Sydney University. It 
was gratifying to record the beginning of what might 
confidently be expected to be a more general recogni
tion of geography as a definite science subject in 
Australasian universities. Such a movement would 
be greatly advanced by the existence of a vigorous . 
geographical organisation in Australia. There was an 
unrivalled field for geographical inquiry in the 
Commonwealth, and under the stimulus of modern 
movement great things were to be expected. Even 
the coast-line of Australia was as yet only partly 
charted. Now that the Commonwealth had instituted 
its own Navy it had need also of organising an 
efficient hydrographic service to cope with this under
taking. In this a beginning had already been made, 
but to do justice to the Melanesian dependencies as 
well an extensive and well-founded organisation was 
needed. Fields for general exploration included parts of 
central and north-western Australia, Papua, and those 
territories for which Australia held mandates. Good 
geographical research could also be undertaken any
where in Australia if investigators selected a definite 
area and worked it out in complete geographical 
detail. 

Section F (Ethnology and Anthropology).-" Anthro. 
pology and the Government of Subject Races" was 
the title of the presidential address delivered by Mr. 
Justice Murray, Lieutenant-Governor of Papua. He 
pointed out that there were two methods of governing 
native races: (I) to abolish all native customs and 
institutions and introduce European substitutes, 
or (2) to use as an instrument of good govern
ment such customs as appeared to be useful, or 
even harmless. Anthropology was of service only 
with the latter, the" indirect" method, favoured by 
the British. Among savage races the different depart
ments of thought and action. were not clearly distin. 
guished" as with us, .and this must be borne in mind 
when dealing with them. Anthropology had so far 
not played an important part in administration. In 
the future, however, it was likely to become of the 

help, either through the appointment of 
specialists or by encouraging the study among Govern-
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ment officers. The capacity of "thinking black. 
or brown" required more sympathy and insight 
than the av.erage man possessed, but it was. 
very. necessary, for there was always danger 
that natives would misconstrue some policy. The 
best remedy was the study of anthropology.; 
It was partly to encourage this, study among 
offic.ers,. and partly to assist the Government more 
directly, that arrangements were being made for the 
appointment of an officer as Government 
logist. 

Section G (Social. and Statistical Science).-Mr. 
G. H. Knibbs, Commonwealth Statistician, selected 
as the subject of his presidential address "World and 
Empire Development." Mr. Knibbs pointed out that 
the huge destruction of material wealth and the' 
wide dislocation of economic relations had accentuated 
the importance of obtaining systematised statistics. 
This was recognised in the endeavour to establish a 
statistical branch for the League of Nations, as well. 
as the International Institute of Statistics at The 
Hague and the International Institute of Agriculture 
at Rome. The rate of growth in the population of 
the white races which had characterised the last cen. 
tury was about I per cent. per annum, so that the 
population doubled itself in slightly under seventy 
years. Such a rate could not possibly continue, be
cause of the limitations of food. and water-supply. 
Various materials, especially aluminium, were also, 
being used up at a rate which was increasing more 
rapidly even than the popUlation. Statesmen must 
perforce take account in the widest possible way of 
the rates of development and of exhaustion of sup
plies. The British Empire Trade Commission which 
visited Australia in 1913 realised that British business 
interests necessitated Imperial statistics, and it 
recommended a conference of the statisticians of the 
Empire. The conference recommended the establish
ment of a British Empire Bureau of Statistics, incor
porated by Royal charter, the Prime Minister of the 
U nired Kingdom to be president in his capacity as 
eX-Officio president of the Imperial Conference. 
The general aim was to facilitate the analysis of the 
drift of the past and to forecast the future position 
of the Empire. The falling-off of productive effi. 
ciency in Australia was an ominous fact for a young 
nation possessed of a valuable heritage and needing 
population for its development. 

Section H (Engineering and. Architecture).-ln his 
presidential address on "The Present System of 
Education of Engineers and Architects" Mr. M. E. 
Kernot found grave faults in the education, and train
ing of men who were entering the profession.. Experi
ence with men who commenced at practical work and 
got into a groove often showed how much they might 
have done had they had the advantage of university 
training. With the system of articles results were also 
very variable; pupils who had completed their training 
in this way frequently showed themselves ·incapable of 
any design or construction work. The best hope for 
improvement in professional education lay in assur
ing university training to those fitted for it. En

recognised, too, that the community would be 
better served if more were made of the workman's 
brains and less of his muscle. The rough. and-ready 
estimating now in vogue should give place to scientific 
calculati on. 

Section I (Sa.mtary Science and, Hygiene).-Taking 
as the subject of his presidential address .. Accuracy 
in Medicine," Dr. J. H. L. Cumpston stated that' 
two things were urgently necessary: (1) the educa
tion at the public· to a proper conception of the 
need for· accurate methods in medical diagnosis 
and treatment, and (2) the provision, within 
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practicable access of all medical practitioners, of 
the equipment necessary for the employment of 
these methods. Some form of common service must 
be provided so that each practitioner could have 
access either to the necessary instruments or apparatus 
or to some specialist who had the . necessary know
ledge and equipment. In the metropolitan areas such 
service was already largely provided by hospitals, 
specialists, and laboratories, but the provincial and 
country towns were at a disadvantage. ' The preven· 
tion of, disease should be the first aim of medical 
science. The technical apparatus required for the 
application of many of the laws of public health was 
not unduly extt,:nsive, and could be made to serve large 
populations. There were enough trained medical men 
to make commencement, and laboratories to serve 
all public health purposes should be forthwith estab
lished at all the principal country centres. 

Section J (Mental Science and Education).-" The 
Need for the Scientific Stl.!dy of Education" was the 
subject of Prof. A. Mackie's presidential address. He 
urged the need for a survey of the mental character 
of the school population for the effective practice of 
teaching and organisation, pointing out that the tests 
of general and scholastic intelligence devised by 
standard authorities must be re-standardised before 
they can be usefully employed for Australian children. 
The question of school examinations also stood in 
need of scientific investigation. The study of the 
errors made by pupils in the various branches of 
school-work might be expected to throw much light 
on the curative and preventive measures that should 
be adopted. 

Section K (Agriculture).-That education should be 
general rather than special up to the age of fifteen 
was the plea of Prof. A. J. Perkins in his presidential 
address entitled "Agricultural Education." The bulk 
of those following agricultural pursuits were, in the 
main, home-trained, and the need for any other form 
of training was to some extent forced into the back
ground. The State would do well to maintain agri
cultural colleges as half. way houses between the town 
and the country. Practical training in farming was 
of importance in conjunction with fheoretical instru'c
tion, and the establishment of unive rsity training and 
chairs of agriculture must be backed up by the selec
tion of adequate scientific staffs. Every effort should 
be made to overcome the effects of isolation' of those 
engaged in agricultural pursuits. An extensio"; of the 
agricultural bureau system of South Australia was 
advocated, under which agriculturists were grouped 
into local branches, where local interests were dis
cussed and arrangements made for visits of experts 
and experimental work. 

Section L (Veterinary Science).-The president, 
Prof. H. A. Woodruff, delivered an address on "The 
Development of the Present Conception of Im
munity." 

At a joint discussion (Sections A and B) on "The 
Applications of Physical and Chemical Science in the 
Great War" Mr. A. E. Leighton (Director of the 
Commonwealth Arsenal) gave a brief sketch of two 
war activities on the part of . applied chemistry and 
the particular significance they held for Austra!ia. 
Tht;!se were the important factors of cOl:dlte and 
explosive. It must be said Mr .. 
ton that Australia was not In a fortunate position as 
a r:,.anufacturing country, and her provision 
attack must take the form of fimshed mumtlons. 
Until the industries of AustraJia were in a position to 
maintain a flow of munitions commensurate with 
requirements, they must adhere to !he poli;y. o! 
porting and holding stocks. Austraha 
<Iuantities of iron.ore, but what the mumhon-worl{er 
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wanted was steel rolled to a certain shape. He wanted 
caustic soda and chlorine. The tariff and recent 
legislation had given promises that the Ministry in_ 
tended to encourage supply. But to become a manu
facturing community was a slow and costly process. 
Protection should be scientific in the sense that in 
protecting the industry the people should also be pro
tected from rule-of-thumb methods. The number of 
chemists and engineers should be increased, for witb· 
out them the illimitable resources of the country 
could not be treated. 

Dr. A. C. D. Rivett particularly directed attention 
to the lesson already learned by Germany and Eng
land, that the possession of flourishing chemical in
dustries was not merely a means to material prosperity 
in times of peace, but also absolutely essential as an 
instrument of warfare. Men in Australia had to 
realise that to build up the chemical manufactures of 
Japan or America, or any other country, and to neg
lect their own, was precisely the same as building up 
other armies and navies while forming none of their 
own. Dr. Rivett urged the adoption of the foJlowing 
motion :-" That these sections of the Australasian 
Association for the Advancement of Science, recog
nising the vast importance of chemical science in 
modern warfare, recommend that the general council 
urge upon the Federal Ministry the necessity for fos
tering chemical industries in Australia under such 
conditions as will ensure the maximum readiness for 
the production of munitions of W'lr in case of need." 
The motion was seconded by Prof. Or me Masson, and 
agreed to unanimously. . 

Prof. T. H. Laby read a paper on "The Organisa
tion of in Australia." Prof. Laby pointed 
out that, although during the war period science had 
been applied most successfuJly' to assist in the ex
ploitation of Nature's resources for our material 
benefit, a greater achievement would be to instil into 
the national mind the high ideals which have actuated 
so many men of science. This would be assisted by 
a re-organisation of science such as had been under
taken . by Great Britain, the United States, and Japan. 
The lack of any single Australian scientific society 
was also commented on, the political control exercised 
over the Commonwealth Institute of Science and 
Industry was criticised, and the position of the mathe
matical and physical sciences in Australia was indi
cated as illustrative of the need for organisation. In 
conclusion, the author urged the formation of an Aus
tralian scientific society representative of all research 
workers in science in Australia, which would be able 
to act in an advisory capacity to the Commonwealth 
Government upon scientific matters. This plea has 
now been answered to a large extent by the formation 
of the National Research Council referred to last 
week. 

Numerous papers were read to the various sections 
and a number of joint discussions on problems 
common to more than one section were held. 
Especially is the association to be congratulated on 
the formation of a National Research Council, which 
should prove a real asset for the advancement of 
science in Australia. 

University and Educational Intelligence. 
BRIsToL.-Sir IsambardOwen, vice-chancellor of 

the University, is to retire at the end of the present 
session, having reached the age limit of years 
prescribed bv the rules of the Treasury With regard to 
superannuation. 

LONDoN.-Dr. R. R. Gates has been appointed to 
the University chair of botany tenable at King's Col-
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