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librium and disorder". Dr. Luyet has, himself, thrown 
further light on the phase transition in gelatin gels 
and in solutions of glycerol, sugars and other bio
logical media at low temperatures. Dr. ,T. L. Stephen
son has continued his methematical analysis of tho 
process of crystallization in model biological speci
mens during rapid freezing. Prof. L. Rey admits 
that it is almost impossible to mce.sure the eutectic 
temperatures of natw·al substances ; nevertheless, 
he assesses th11 'eutectic rnquiroments' of biological 
materials in order to reduce damage after thawing or 
reconstitution from the dry state. Dr. C. V. Lusena 
finds that, rates of formation, dissolution and re
distribution of ice are very slow in solutions of 
glycerol below -40° C. Dr. A. C. Taylor reports 
that few eclls from human conjunctiva or avian skin 
survive rapid cooling in one stage to -78° or to 
-120° C. or when the formation of ice is P,ccelerated 
by use of hydrostatic prnRsurn. Dr. P. Mazur thinks 
that when certain micro-01·ganisms arc cooled re,pidly 
in the range below -15° C. ice crystals in the frozen 
medium could seed the supercooled interior of the 
cells hy pessing through minute pores in the cell 
membrane ; damage, which occurs when i,low thawing 
follows rapid cooling, might be due to migratory 
rocryi,talli7.ation of tho intracellular cryst,als. 

Contributions from authors absent, from previous 
conferences a.re particularly welcome. Dr. J. Levitt 
d11scribcs freezing injury in plants ; but his attempt 
to produce a single theory to explain t,he cause of 
damage in cells of animals 1;1,nd plants is less successful. 
Dr. A. P. Rinfret has studied factors affecting the 
erythl'oeyte during rapid freezing and thawing in the 
absenee and the presence of glycerol and other pro
tective substances. Dr. A. L. Hopkins hei, used 
rr,dio-frequency spectroscopy to study biological 
media, human erythrocytes and frog ventricles at 
t,emperatm·w between 0° and - 100° C. In a striking 
p.:>,per, Dr. H. Fernandez-Moran describes tho 

properties of liquid helium II and its we for pre
paring specimens of mammalian tissue for electron 
microscopy. He claims that his technique gives 
superi;ir preservation of macro-molecular structures. 
Cytologists will need considerably more evidence 
and illustrations to convince thorn that freezing at 
- 272° C. is necessary whon sub1,equent staining is 
carried out at -150° C. 

Dr. T . W. G. Rowe, in an excellent account of the 
theory and practice of freeze-drying, employs two 
usofiil terms: the 'Torr', a measure of vacuum 
equivalent to a pressure of 1 mm. mercury, and the 
'Lusec ' , the rate of leakage under a pressure difference 
of 1 atmosphere of 1 litre/sec. at a pressure of lµ. 
Principles of freeze-drying are E.1,lso elucidated by Dr. 
H. T. Meryman and Dr. R . I. N. Greaves. Dr. 
Greaver, discrumes factors involved when viability of 
bacteria and other living cells is to be prei,erved by 
desiccation and stresses the importance of the com
position of the medium surrounding them. Dr. 
Meryman and Dr. E. Kafig arc the firi,t to have 
successfully preserved mammalian cells by freeze
drying. Rat erythrocytes were intact and bull 
Rpermatozoa resumed motility aftor drying and 
reconstitution under the special conditions of their 
cxp<ll'iments. It is hoped that this interesting result 
with bull spermatozoa will be confinned in other 
laboratories. 

A number of typographical errors have been 
noted; the figure legend on p. 523 is incorreet. 
Verbal efflorescences such as "orgtmolcptic properties" 
(p. 527) to describe meat, "operational complement
arity" and "sequentially errested states" (p. 690) 
will do little to bring physicist,s and biologists together 
and would drive Mr. Thurber to his psychosemantic
ist . Tho editors are, however, to be congratulated 
on the speed with which thfly have published tho 
report of this important conference. 
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ANNUAL REPORT FOR 1958-1959 

T HE annual report for 1958- 59 of tho National 
Academy of Sciences-National Rci,earch Council 

includes the review of the president, Dr. Detlev Bronk, 
reports on the l',utumn meeting, 1958, and annual 
meeting, 1959, of the National Academy, tho 
Trnasuror's report, list of publications and reports 
on the activities of tho Academy and the Research 
Council, including those of the several Divisions, those 
not, assigned to a Division, of the Office of Jntcl'
national Relation;i, of tho Offioe of Scientific Per
sonnel, and of the United States Nn.t,ion11l Committee 
for the Intornat,ional Geophyi;ical Yem· (pp. viii + 
224. Washington, D.C. : Government Printing Office, 
1960. 70 cents). The president in his roviow st,ros8(l8 
tho increasing concern of the Academy-Research 
Council with international scientific activities. The 
new Committee on Oceanography, an outgrowth of 
tho Internat,ional Geophy,iical Year, completed a 
report on the statn;i and nends of all ph.?,ses of oceano-

graphy and its opportunities, which haR already 
stimulated greater interest in oceanography and 
support fo1· oceanographic research, including pro
vision by the National Science Foundation of a new 
research vessel. As a result of a conference held 
under the auspiees of the Academy and the Prei,ident 's 
Science Advisory Commit.too to consider how science 
and teclmology can be used morn cffoct,ively by the 
International Co-operation Administration in its 
programmci, of foreign assistance, the Academy was 
requested to study the possibilities fo1· sueh assistance 
to tho regions of Africa south of the S,i,hara and north 
of the Union of South Africa. 

During this first formative yecr of the National 
Aeronmuimi and Space Administration, tho Sp11cc 
Science Board, established in June 1958, after 
secw·ing programme recommondat,ions from a broad 
cross-soction of the scientific community, sought to 
develop a Rhort-rango Hpace science programme. 
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Physics, chemistry, mathematics, astronomy, geology, 
geophysics, psychology. and biology are all repre
sented on the Board. Many biologists are planning 
for research undertakings in outer space and to 
provide a forum for their discussions and planning 
an Armed Forces-National Research Council Com
mittee on Bio-astronautics has been established. 

The Committee on Fire Research has recently 
broadened the scope of its interests to include con
sideration of the causes and control of all unwanted 
fires, such as forest fires, and publication of Fire 
Research Abstracts and Reviews as a periodical was 
commenced. A Research Correlation Conference on 
"N oisc Control in Buildings" was sponsored by the 
Building Research Institute and a committee set up 
for the study of agricultural pests and their control. 
Two temporary committees were appointed to 
supplement tho work of tho Materials Advisory 
Board, one to consider and define the more promising 
areas of research in solid-state physics and metal
lurgy, and the other to deal with tho organization 
and support of materials research in the universities, 
industry and government. 

The Division of Medical Sciences commenced a 
survey of needs in tropical medicine, and its Com
mittee on the Cardiovascular System is seeking to 
stimulate interest in research into the central nervous 

control of circulation, but the Committee on Infectious 
Diseases and Chemotherapy is being dissolved to 
make way for a more fundamentally oriented group. 
Tho activities of the Division of Chemistry and 
Chemical Technology markedly increased, particu
larly in the international field ; the Division of 
Engineering and Industrial Research was also 
much occupied, and its Committee on Ship Steel 
and Ship Structural Design continued to assist 
the research programme of the inter-agency Ship 
Structure Committee by formulating research pro
grammes in these fields. These include a study of the 
influence of metallurgical structure on the brittle 
behaviour of ship steel, a comparison of the influence 
of manganese, carbon and other elements on notch
impact properties, and efforts to increase knowledge 
of the response by ships to ocean waves and of brittle 
fracture mechanics. 

The Office of International Relations has worked 
vigorously to foster exchanges of scientists between 
the United States and the U.S.S.R. and to facilitate 
travel there of United States scientists. A programme 
of reciprocal exchanges was negotiated between the 
Academy and the Academy of Sciences of the 
U.S.S.R. and arrangements were made for the par
ticipe,tion of United States scientists in more than 
thirty international scientific meetings. 

RECRUITS TO TEACHING IN GREAT BRITAIN 

AN inquiry by F. W. Land, of the University of 
Liverpool, was undertaken primarily in order 

to investigate the factors which were restricting the 
recruitment of a sufficient number of students in 
training colleges who were able and willing to teach 
mathematics and science*. This problem must be 
looked at as a facet of the larger problem of producing 
the whole body of teachers who should have, between 
them, a proper balance of subject interests. Although 
smaller in number, the trained graduates from 
universities take a role in this balance which, in many 
respects, is crucial, since they provide the greater 
part of the staffs of grammar schools from which are 
recruited the majority of the training college students. 

The problem of university teacher-training depart
ments is that mathematics and science graduates are 
not coming forward for training as teachers, whereas 
the tra.ining college problem is that those who are 
electing to train as teachers are reluctant to study 
mathematics and science. The Association of 
Teachers in Colleges and Departments of Education 
report of 1956 made it clear that this can only be 
brought about by a manifold increase in the number 
of mathematics and science graduates coming forward 
to train for service in both grammar schools and 
training colleges. This, in turn, depends on the 
ability of the universities to recruit more mathematics 
and science students and upon the willingness of 
industry to curb its seemingly insatiable demand for 
mathematics and science graduates. 

Any future increase in the number of science 
undergraduates will depend on the ability of schools 

• Recruits to Teaching: a Study of the Attainments, Qualifications 
and Attitudes of Students entering Training Colleges. By F. W. Land. 
Pp. 83. (Liverpool: The University Press, 1960.) 7s. 6d, net. 

to supply further recruits able to undertake uni
versity courses, and this, in turn, is dependent 
upon a supply of science teachers. For the time 
being, until the critical supply of teachers has been 
rectified, industrialists should be asked how many of 
the posts now being filled by graduates could be filled 
with less highly qualified persoru; without substantially 
reducing industrial efficiency. 

Mathematics and science pose problems for the 
training colleges which are of a different nature. 
Throughout the infant and junior schools almost all 
teachers are called upon to teach arithmetic. In 
secondary schools there is no possibility for years of 
having enough properly qualified teachers to provide 
specialist mathematics teachers for all children, and it 
is a debatable point whether studies such as English 
and mathematics, which are basic to all other studies, 
should be taught by specialists throughout the 
secondary schools. Most secondary teachers must 
expect to teach some arithmetic at least, even if the 
more specialized parts of the mathematics syllabus 
are in the hands of speciaJists. For this reason the 
arithmetical competence of all training college 
students is a matter of direct and intimate importance 
to their teaching. 

Science teaching will be much more in the hands of 
the specialists. In secondary schools, specialists with 
responsibilities for laboratories must teach the greater 
part of science. In many junior schools in Britain 
almost no science is taught at all. Although it is 
highly desirable that more science be introduced into 
junior schools, it will not be highly specialized science 
calling for special qualifications, and any well-educated 
teacher ought to be able to cope with junior school 
science as he is expected to cope with junior school 
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