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rational series of reflexions corresponding t.o d(00I) 
of 9·4 kX. 

Lithium montmorillonite dried at 200° C. shows a 
decreased exchange capacity to ammonium ions at 
pH 7, when compared with samples dried at 70° C. 
Wyoming bentonite showed a change from 90 
m.equiv./100 gm. to 3 m.equiv./100 gm. Differential 
thermal analysis on lithium montmorillonite dried at 
200° C. and rehydrated at 50 per cent relative humid
ity showed that the endothermic peak between 100° 
and 200° C., due to sorbed water, was greatly de
creased when compared with samples dried" at 70° C. 

These changes of internal surface on drying at 
200° C. were not observed with authentic samples of 
beidellite (Black Jack Mine)•, saponite (Cathkin 
Hill)', hectorite (California) 8 and two nontronites 
when saturated with lithium. It appears, therefore, 
that this decrease in internal surface takes place only 
when the mineral is dioctahedral and the charge in 
the silicate sheets is due predominantly to substitution 
in the octahedral layers. The test thus provides a 
useful method of distinguishing between the end mem
bers of the montmorillonite- beidellite series, which is 
a difficult procedure in the case of impure samples. 
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Minimum Phosphate and Magnesium 
Requirements of Nitrifying Bacteria 

THE nutrient requirements of the autotrophic 
nitrifying bacteria are simple, but among the elements 
which seem to be essential for them are phosphorus 
and magnesium. Bomeke1 reported that Nitrobacter 
would not grow in media from which either phos
phate or magnesium was omitted; and Nitro
somonas would not grow in medium with magnesium 
omitted. Wimmer• found that phosphate was 
necessary for the growth of both organisms, but the 
minimum requirement was only 0·02 mgm. phos
phorus per litre for both Nitrobacter and N itrosomonas. 

To find the minimum requirements of nitrifiers for 
these two elements, pure cultures were grown in 
5-ml. liquid medium in test-tubes covered with 
aluminium caps. The control medium contained 
M/I,000 phosphate and M/I,000 magnesium sulphate. 
A series of transfers was made on media from which 
either the phosphate or the magnesium was omitted. 
The bacteria used were : a strain of N itrosomonas 
europrea from Denmark• and a strain of Nitrobacter 
winogradskii from Ampthill, Beds•. A drop from a 
Pasteur pipette was used as the inoculum, so that 
the dilution at each transfer was about a hundred 
times. 

Phosphate. The Nitrosomonas survived no less than 
eleven successive transfers on to medium with phos-

phate omitted ; but no special steps were taken to 
purify the medium from every trace of phosphate, 
so a very small amount (too small to give the usual 
drop reaction for phosphate) may have been present. 
In any event, the amount carried over in the inoculum 
was very small ; after three transfers, only a fraction 
of a microgram would be carried over. N itrobacter 
ceased to oxidize nitrite in the second transfer, but 
the bacteria survived, as transfers back on the control 
medium were normal. On the second transfer, the 
theoretical amount of phosphorus carried over in the 
inoculum would correspond to about 0·003 mgm. per 
litre. 

Magnesium. Both species continued to oxidize 
ammonia or nitrite up to the fourth successive trans
fer on to medium with magnesium omitted. By this 
transfer, the theoretical amount of magnesium carried 
over in the inoculum would be about 0·0002 mgm. 
per litre. Both species survived, as transfers back to 
control medium grew. 
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Sir Jack Drummond, F.R.S. 
THE news of the tragic death of Sir Jack Drummond 

came as a severe shock to his many friends in America. 
Only after the initial paralysing numbness associated 
with the sporadic news flashes of his murder had worn 
off could the enormity of this crime be appreciated. 
Although the loss to the scientific world has been 
great, a deep feeling of the personal loss of a friend 
has been experienced by many of us in Canada. 
Over the years Jack Drummond has ma.de numerous 
Canadians his associates. His interest and hospitality 
was extended to many junior men of science, and all 
of us will remember the impact of his personality as 
he blended the science of nutrition and the art of 
entertainment into a formula as palatable as his 
Englishman's food. Perhaps no one has done so 
much to help so many Canadian medical research 
students attain a balanced perspective of scientific 
life in England. To many of us the pleasure of 
informal evenings, and the charm of Drummond as 
a host, will remain as our most vivid memory of a 
man who was truly more than a great man of science. 
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