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minerals over a range of compositions, it is possible 
to make some forecasts regarding the behaviour of 
natural clays from a rapid check of their mineralogical 
composition. This technique enables immediate 
rejection of completely unsuitable clays, but those 
which appear of possible use still have to be tested 
individually. Dr. Nurse, on the other hand, could 
find no correlation between firing properties and 
mineralogical composition for a series of clays of 
various geological ages. 

The use of thermal expansion measurements in 
indicating the mineralogy of clays1 was considered 
by D. A. Holdridge (Stoke-on-Trent), who showed its 
application in quartz determinations. The significance 
of the same test after firing was also discussed. 

Dr. R. F. Youell (Leeds) described how X-ray data 
on heat-treated silicates, which he had obtained 
earlier, were explicable on the basis of silicon
containing spinel structures•. He particularly refe.rred 
to the composition of the spinel phases and the 
occurrence of ordered transformations. In discussion, 
the propriety of using the term 'silicate' for a silicon
containing spinel was questioned and the frequency 
of occurrence of ordered transformations was stressed. 

Three general papers were also read. In the first 
B. D. Mitchell and Dr. R. C. Mackenzie (Aberdeen) 
described a relatively inexpensive controlled-atmo
sphere differential thermal analysis apparatus and 
illustrated its applicability to investigations in 
nitrogen, oxygen and steam, while in the other two 
Dr. H. G. Midgley (Watford)- this paper was read 
in his absence by Dr. R. W. Nurse- and vV. Windle 
and E. K. Cundy (St. Austell) described occurrences 
of sepiolite and zinnwaldite, respectively, in Cornwall ; 
chemical, X-ray and other data were given. 

This meeting not only brought to notice relatively 
new uses of clays in industry (such as their use in 
soil stabilization) but also raised the practical question 
of the value of mineralogical analysis in assessing 
clays. Difficulties encountered in relating the 
mineralogy of a clay to its firing properties could, 
for example, be due either to incomplete mineralogical 
data or to effects being not truly additive : the 
observations reported rather suggest the latter. 

The Sheffield meeting was followed by one at Leeds 
during April 17-18 arranged by the X-ray analysis 
Group of the Institute of Physics. This meeting 
included a session on clay minerals as well as one on 
biological fibres ; only the former is reported here. 

No outstanding advance in structural investigations 
of the common natural clay minerals was forthcoming 

at the meeting. Prof. G . W. Brindley, in an intro
ductory address, pointed to the value of electron 
diffraction techniques in such investigations. He wLs 
able to report a very promising approach to the 
problem of thermal changes in kaolinite by his 
collaborator, M. Nakahira, using small single crystals. 
This work suggests that the 'spinel' phase is really 
a silica-alumina crystallization structtrrally similar 
to spinel 2 , and appears to have furnished clear evi
dence that the much-discussed metakaolin is not 
amorphous, but is an intermediate stage in the 
formation of spinel, having a substantial degree of 
crystallinity. 

The dehydration products of kaolinite were also 
discussed by F. Vaughan (Stoke-on-Trent). D. A .. 
Holdridge showed the possibilities of thermal ex
pansion measurements for studying phase changes on 
firing. Quartz content, notably, can be estimated 
by this means. 

Interesting structural studies on scarbroite were 
reported by Dr. J. Goodyear and Dr. W. J. Duffin 
(Sheffield) and on iddingsite by G. Brown and Dr. 
I. Stephen (Harpenden). H. P. Rooksby (Wembley) 
reported on further detailed work on iron and 
aluminium oxides. 

The question of surface structure in clays is one 
of fundamental importance, about which there is still 
much uncertainty. An extensive, many-sided 
approach to this problem is being made by Prof. 
J. J. Fripiat and collaborators in Belgium tmder the 
auspices of Institut National pour l'Etudes Agron
omiques du Congo Beige. Among the techniques 
under study are measurement of surface hydroxyl 
groups by exchange with heavy water vapour, and 
methylation and acetylation for determining acidic 
groups. 

Dr. D. M. C. MacEwan (Dundee) reported on an 
extensive series of calculations on diffraction effects 
from mixed-layer structures, now being carried out 
with electronic calculators. The resulting curves will 
be published as a special monograph by the Spanish 
Consejo Superior de Investigaciones Cientificas. 

Study of a German 'fireclay mineral' by Prof. 
A. L. Roberts and Dr. W. E. Worrall (Leeds) pro
vided further support for Schofield's theory of the 
existence of isomorphous substitution in kaolins. 

R. c. MACKENZIE 

D. M. c. MACEWAN 
'cf. Brough, J., and Robertson, R. R. S. , Clay. Min. Bull., 3. 221 

(1958). 
'Steadman , R., and Youell , R. F . , Na.ture, 180, 1066 (1957). Drindlr,y, 

G. W., and Nakahira, l\1., Nature, 181, 1333 (1958). 

THE COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH 

T HE second report of the Council for Scientific 
and Industrial Research covers the year 1958 

in which the Department's gross expenditure was 
£9,453,652, compared with £8,255,561 in the previous 
year, and reduced to £8,357,913 by various receipts 
(£464,713 being from the National Physical Labora
tory) for work done for Government departments or 
for industry, the net increase on 1957 being £1,108,070. 
Grants to students amounted to £444,958, the number 
of students in training being 1,681 and in 1957, 1,301, 
of whom 781 in 1958 and 653 in 1957 were new. The 
advanced course studentships increased from 152 in 
1957 to 201, of which 184were new, and of 26 research 

fellowships (18 in 1957), 14 were new. Grants for 
special researches totalled £475,754, numbering 239 
compared with £363,884 and 193 in 1957, and of these 
147 were new. Of these grants 106 were in physics, 
45 in chemistry, 32 in biology and biochemistry, 
24 in other engineering, 11 in geology, 7 in mathematics, 
6 in chemical engineering and metallurgy, and 3 in 
electrical engineering. Chemistry claimed 593 of 
research students, physics 360, biology and bio
chemistry 208, mathematics 144, chemical engineer
ing and metallurgy 110, other engineet•ing 100, 
geology 99, electrical engineering 50, and human 
sciences 17. 
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Expenditure on the National Chemical Laboratory 
decreased slightly, from £160,404 in 1957 to £155,010, 
and there were also slight decreases in expenditure 
on fuel research (£330,502-£326,899) and fire research 
(£38,745- £37,174); but with these exceptions expen
diture increased on all branches of the Department's 
work, the biggest increases being in road research 
(£560,813 compared with £441 ,762 in 1957), the 
National Physical Laboratory (£737 ,958 compared 
with £638,031), headquarters administration (£377,905 
compared with £307 ,436), mechanical engineering 
research (£507,104 compared with £454,810) and tho 
Geological Survey and Musemn (£328,329 compared 
with £282,370). Expenditure for other sections in 
1958 was as follows, the 1957 figures being given in 
brackets: building research, £541,371 (£521,065) ; 
forest products research, £135,645 (£128,256) ; hyd· 
raulics research, £100,650 (£91,967); pest infestat,ion, 

£89,369 (£83,341) ; radio research, £159,398 
(£135,657) ; and water pollution research, £103,882 
(£90,020). Besides the National Physical Laboratory. 
considerable payments for work done for other 
Government departments and industry were received 
in respect of fire research (£143,330), the National 
Chemical Laboratory (£104,715), the Geological 
Survey and Musemn (£97,527), road research (£59,182), 
hydraulics research (£44,710), building research 
(£33,879) and mechanical engineering research. 
Contributions to European nuclear research increased 
from £930,000 to £1,100,000, and of the grants for 
special researches authorized during tho session 
October 1, 1957, to September 30, 1958, by far the 
largest is the £355,000 over four years from January l. 
1958, to Prof. C. C. Butler of the Imperial College 
of Science and Technology for the construction of a 
large liquid-hydrogen bubble chamber. 

ROTHAMSTED EXPERIMENTAL STATION 
REPORT FOR 1958 

T HE report of the Rothamsted Experimental 
Station for 1958* is a book of 283 pages con

taining accotmts of the work of some twenty separato 
departments. It follows the pattern of previous years 
in that it, is introduced by a general report by tho 
Director in which the more interesting departmental 
results are commented upon. This is particularly 
valuable in that it enables the reader to appreciate 
something of the scope and cohesion of the Rotham. 
sted work, and those who frame the Station policy 
are to be commended on tho blend of science and 
practice that characterizes the research programmes. 
Their reward is the use made of their results in the 
practical world of fat·rning in Britain and overseas. 

The Chemistry Department has studied the action 
of organic matter in the soil, and popular conceptions 
of this may have to bo somewhat modified in that in 
heavy soil, as at Rothamsted, its beneficial action 
appears to be derived solely from its nutrient content 
and no measurable effect from physical sources was 
found. By contrast, in lighter soils organic matter 
is apparently necessary to maintain structure. vVork 
has continued on the main plant nutrients in soil and, 
in particular, attempts are being made to evolve a more 
accurate method of assessing available phosphate. 
Soil analysts would welcome progress in this matter. 

The Physics Department has studied the electrical 
charges on clay, soil aeration, soil water, and the 
effect of crop rotation on soil structure. This last 
experiment showed that using beet and carrots as 
the test crops, the effect from modification of struc
tun~ due to rotation was largely confined to the 
period dming, and i=ediatoly following, seed 
germination. This again may sm·prise practical 
growers. Studies in agricultural meteorology have 
continued and progress has been made with the 
analysis of temperat,ure, humidity and ventilation 
data in spring wheat collected during the three 
summers 1955--57. A detailed survey is promised in 
a later report. The mineralogical studies of the 
Pedology Department have been continued on native 
and foreign soils, and the results, as they accumulate, 
may well lead t<> a SO\mder basis for soil classification. 

• Rothamsted Experimental Station. Report for 1958. Pp. 283. 
(Harpen•len: Rothamsted Experimental Station,l959.) lOs. 

Microbiological investigations have dealt with the 
decomposition of cellulose and some of the newer 
chemicals used in agriculture. Many of these have 
proved to be subject to attack and therefore will be 
removed from the soil in time, a point of considerable 
practical import>mce. Aspects of nodule formation 
on legumes have also received attention. Although 
it has long been known that nitrate at thfl concen
trations usually employed in nutritional work will 
depress nodulation, it was found t,hat as little as 
2 ·5 p.p.m. of nitrate nitrogen would d elay nodulation 
of white clover by two dayR. A similar effect was 
given by nitrite but not. by a=onium salts, aspar· 
agine, or urea, all of which aro assimilated by the 
host plant at about tho same rate. 

Tho Botany Department at Rothamsted has been 
interested for some time in tho development and use 
of methods of growth analysis and these are now 
producing information on various aspects of crop 
growth. Gibberellic acid was found to increase the 
yield of potatoes in the year under review. This 
effect was only observed when nitrogen was high, and 
spraying actually reduced yields when this element 
was low. Additional data suggest that the effective· 
ness of gibberellic acid depends also upon the time 
and frequency of application. Weed studies reported 
upon include an evaluation of competition effects 
between crop and weed plants and tho possible 
excretion of toxic substances by AgrOJYlJ1'on 1·epens. 
No evidence of this was found in living material; the 
leachate from water cultures of this grass, in fact, 
actually increased the dry weight and leaf area of 
tomato and kale plants. 

The blackening of potatoes on boiling was the 
subject of a biochemical study that supported the 
belief that this discoloration is dufl to a complex of 
ferric iron and dihydroxy-phenols. Boiling is believed 
to liberate ferrous iron, which combines with the 
dihydroxy-phenols in the potato to give relatively 
colourless ferrous complexes which blacken when 
oxidized in the air to ferric complexes. Other work 
in this Department concerned mitochondria, the 
enzymic breakdown of chlorophyll in plan.t tissues 
and the properties, particularly the infectivity, of 
tobacco mosaic viruR fragments. 
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