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the Roman interpreter of Anaxagoras ; from the 
caricature of the method by Aristophanes in the 
•:clouds", by the experimental basis of Pythagorean 
mathematics, and by the Hippocratic physiology, 
"to the invisible by means of the visible". 

This revolution in outlook on Nature was the 
counterpart and outcome of the contemporary 
society of Ionia, a great social experiment by a 
mixed "people without a past", superseding tribal 
society by reasoned constructions and processes. The 
two revolutions, intellectual and political, went hand 
in hand. The working of iron popularized craftsman
ship, the alphabet popularized law and justice. 
"The men who built the cities of Ionia were a new 
type of men", to be compared with the men of the 
age of Francis Bacon, intent alike on a "history of 
nature constrained and vexed by the art and agency 
of man" and a new age in human history, to be con
trolled by the same "art and agency" breaking down 
medieval dogma and prejudice. 

Conversely, the premature decay of Greek science, 
after this bright beginning, accompanied the growth 
of industrial slavery, and the contempt for crafts
manship among free citizens, encouraged by fourth
century philosophers : whereas medicine, which had 
become a menial art, remained in touch with the 
craftsman, and progressed. 

Thus it was "practice, not mere observation" that 
lay at the basis of Greek science. Even Plato admitted 
at last, after decrying human "improvements on 
nature", that "those of the arts that do produce 
something serious are all those that blend their power 
with that of nature, like medicine, agriculture, and 
gymnastics"-a curious assortment. Man here, as 
elsewhere in Greek practice, co-operates with Nature. 
His knowledge of Nature and·his power over her are 
but two aspects of the same thing ; and this includes 
the social background, man's human environment. 
In Ionia, as in the revival of learning, "for the first 
time political power was in the hands of free men, 
who were also masters of productive techniques", 
and could realize that the creation of man's civiliza
tion rests in his own hands-a tremendous responsi
bility, for 'labour' in other periods also. 

FORMAL GENETICS OF MAN* 

MAN has obvious disadvantages as an object of 
genetical study. The advantages are that very 

large populations are available, and that many sero
logical di:f£ ences and congenital abnormalities have 
been int sively investigated. 

Som characters are found to obey Mendel's laws 
with reat exactitude. In others the deviations are 
such as to suggest the existence of a considerable 
selective mortality, perhaps pre-natal. In yet other 
cases the observations are biased because we only 
'know that we are investigating the progeny of two 
heterozygotes when the family includes at least one 
recessive. Statistical methods which eliminate this 
bias were described. 

Still more complex methods are needed for the 
detection and estimation of linkage. Several such 
cases have been detected with greater or less cer
tainty, and the frequency of recombination between 
the loci of the genes for colour-blindness and hremo
philia is now estimated at 11 ± 4 per cent. If the 

• Substance of the Croonian Lecture of the Royal Society delivered 
by Prof. J. B. S. Haldane, F.R.S., on November 7. 

theory of partial sex-linkage be accepted, it is possible 
to make a provisional map of a segment of the human 
sex chromosome. 

When a gene is sublethal, as are those for. ha!mo
philia and achondroplasic dwarfism, its elimination 
by natural selection is in approximate equilibrium 
with its appearance by mutation, and the frequency 
of the latter process can be estimated. The mutation
rates at five human gene loci lie between 4 x I0-5 

and 4 X I0-6 per locus per generation. These are 
the only estimates available for vertebrates. The 
rates per generation are rather higlJ.er than those in 
Drosophila, but those per day are so small that 
much, or even all, human mutation. may be due to 
natural radiations and particles of high energy. 

ACQUISITIONS AT THE BRITISH 

been the British Museum (Natural 
History) ; this material' will not be shown yet in 
the galleries open to the public. 

Zoological acquisitions of special interest include 
two imens of the Kutch wild ass specially pro
cure nd presented to the Trustees by the Maharao 
ofK tch; this animal is·found in the Runn of Kutch, 
a desert waste in western India between Sind and 
the State of Kutch. Other additions to the Depart
ment of poology include 131 mammals from the 
Gold Coast, including some rare squirrels, presented 
by Mr. G. S. Cansdale; a collection of birds from 
Syria and Palestine made by Mr. J. G. Williams; 
130 birds from Sierra Leone, containing one new 
species, presented by Dr. W. Serle; a pale grey 
variety of the red grouse from Aberdeenshire, 
presented by Capt. Keith Caldwell ; two Komodo 
dragons, originally presented to the Zoological 
Society by the late Lord Moyne, who had obtained 
them from the Island of Flores ; a minnow which 
had lived for twelve years in an aquarium ; a valu
able collection of a hundred slides of foraminifera 
purchased from Mr. A. Earland. 

The Department of Entomology has received from 
Mr. Thornley an important collection of Cornish 
insects, comprising some 26,300 specimens, together 
with thirteen manuscript diaries and an extensive 
card index of records. Mr. Thornley is a well-known 
naturalist now in his ninetieth year, and for the last 

years he has specialized on the insects of 
Cornwall. In his earlier years he played a· prominent 
part in the encouragement of nature study in 
elementary schools. His collection of insects 
has already formed the basis of a number of scientific 

and others are in course of preparation. 
The Department of Geology has purchased a large 

series of sections of petrified fossil plants from the 
British Coal Measures made over the last fifty years 
by Mr. W. Hemingway of Derby. 

The Department of Mineralogy received numerous 
gifts of specimens during the war period. Among 
these may be mentioned two beautiful examples of 
native gold from Southern Rhodesia : one from Old 
West Mine, Umtali, presented by Mr. D. V. Burnett 
in 1941, and the other presented by Mr. Percy Tar butt, 
after whom the mineral tarbuttite was named. A 
very large piece of dark amber which had been 
bought in Canton in 1860 was presented by Major 
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J. F. E. Bowring. Another recent acquisition is a 
large amethyst said by its former owner to be a 
bringer of bad luck. Fine crystals of emerald in 
matrix from Columbia were acquired in 1943, and the 
"Devonshire Emerald", on loan for exhibition before 
the War, will again appear when the Mineral Gallery 
can be opened. A similar loan of a magnificent 
specimen of precious opal weighing 696 carats has 
been made by Mr. W. Howarth ofLostock, Lancashire; 
this gem has been named "Pandora", also of 
Australia". It was found in 1928 at Lightning Ridge 
in New South Wales, and is of additional interest 
since it formed part of an opalized fossil bone of a 
Plesiosaur. It will be exhibited as soon as practicable. 
A valuable collection of minerals, ores and rocks has 
been bequeathed to the Museum by the late Gilbert 
Rigg. This collection includes minerals and ores from 
mines in many countries-Australia, South Africa, 
United States, China, Japan, Java and Spain, the 
zinc mines of New Je;sey being particularly well 
represented. There is also a set of minerals and ores 
from some lead mines in Wales collected in 1894 and 
1896. Several Australian 'tektites' are included in 
the collection, and there is a large specimen of opal 
from Australia which in due course will make a fine 
addition to the exhibited series in the Mineral 
Gallery. 

DISEASES OF FLAX 

THE P o disease was first described 
from the tine in 1911, reached Europe 

in 1936, al)(i\ ead to five countries by 1942. It 
has not in Great Britain, but was found 
on tJ.ax in Eire in 1944, and afterwards it was 
seen ·cultivated flax (Loughnane, J. McKay; R., 
and afferty, H. A., P1·oc. Roy. Soc. Dubhn, 24 (N.S.), 
10, 89; 1946). 

All parts of the plant are affected by the disease, 
and the seeds may bear pycnospores externally, and 
mycelium internally. It was established that the 
latter effects entry by means of the funicle. The 
disease on young seedlings resembles the effects of 
Oolletotrichum linicolum and can be quite severe; 
but if the plants survive there is then a high degree 
of resistance until flowering, when they again become 
susceptible. Spread of disease in the field can be 
very rapid under conditions of high humidity, 
evidently by wind-borne and splash-borne spores, 
and leads to total destruction of the leaves and 
infection of the bolls. Seed dressings are ineffective 
against the internal fungal mycelium, but hot-water 
treatment may prove to be effective. All infected 
atubble should be destroyed, as the fungus can over
winter and remain virulent until the following spring. 

Although Pasmo disease did not reach Eire until 
1944, 'flax browning' has been reported regularly 
since it was first described by Lafferty in 1921, who 
named the causal organism Polysrpora Lini gen. et 
ap. nov. Browning has also been recorded in Britain 
and in most of the flax-growing regions of the world, 
and P. Lini has always been presumed to be respons
ible. Isolations from flax plants in Tasmania 
produced a number of fungi, with species of Pullularia, 
Cladosporium and Alternaria dominant (H. N. 
White, J. ·council Sci. and Indust. Res., Canberra,. 
18, No. 2, May 1945). Pullularia and Polyspora are 
evidently closely related, and the author made a 
comparative study of the morphology, physiology, 

serology and pathogenicity of a number of is?lates 
from different sources, including Irish matenal of 
Polyspoi-a. It was not found possible to separate 
Pullularia and Polyspora as distinct entities, and the 
pathogenicity claimed by Lafferty for Polyspora Lini 
could not be confirmed. It was suggested, rather, that 
P. Lini is a saprophyte or very weak parasite which 
takes an active part in the retting process, but can 
only attack living plants when the conditions are 
particularly unfavourable. 

H. R. Angell (ibid.) grew flax plants in metal 
drums and found that moderate or scanty supplies 
of water never resulted in browning, but after 
flooding, symptoms appeared in about ; 
and further, that correct drainage followmg a periOd 
of flooding did not prevent the appearance of the 
disease. H. F. DovASTON 

FORTHCOMING EVENTS 
(M eetinqs marked with an asterisk * are open to I he public) 

Monday, November 18 
ROYAL SOCIETY OF ARTS (at John Adam Street, Adelphi, London, 

W.C.2), at 5 p.m.-Dr. E. G. Richardson: "Supersonic Vibrations 
and their Applications" (Cantor Lectures, 2). 

MANCHESTER RARY AND PHILOSOPHICAL SOCIETY (in the 
Reynolds :a: ollege of Technology, Manchester) , at 5.30 p.m.-
Prof. J ,l?r an, F .R.S. : "The Tides" . 

I E'!\- OF HEMICAL INDUSTRY (joint meeting of the LONDON 
SE a nd t e FooD GROUP, at the Royal Institution, Albemarle 
Str , London, W.l), at 6.30 p.m.-Mr. F. P . Dunn: "British 
Chemica l Publications" (Jubilee Memorial Lecture) . 

INSTITUTION OF ELECTRICAL ENGINEERS, LONDON STUDENTS' 
SECTION (at Savoy Place, Victoria Embankment, London, W.C.2), 
at 7 p.m.-Mr. A. H. Mumford : "The Trend of Modern Telecom
munication''. 

Tuesday, November 19 
INSTITUTION OF BRITISH AGRICULTURAL ENGINEERS (at the Institu

tion of Electrical Engineers, Savoy Place, Victoria Embankment, 
London, W.C.2), at 2 p.m.-Mr. J. C. Hawkins: "Ploughs and 
Ploughing". 

SOCIETY OF CimMICAL INDUSTRY, AGRICULTURE GROUP (in the 
Physical Chemistry Lecture Theatre, Royal College of Science, South 
Kensington, London, S.W.7), at 2.30 p.m.-Dr. L. R . Bishop: "Post
War Barley Problems". • 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W: -1), 
5.15 p.m.-Prof. James Gray, F.R.S.: "Locomotory Mecharusms m 
Vertebrate Animals, 4, Relationship of Limb Form to Habit and 
Environment ; Evolution of Types for Climbing and Running" .• 

EUGENIOS SOCIETY (at the Royal Society, Burlington House, Picca
dilly, London, W.l), at 5.30 p.m.-Prof. Tage K emp : " Fifteen Years' 
Experience of Negative Eugenics in Denmark". 

INSTITUTE OF PETROLEUM, NORTHERN BRANCH (at the .Engineers' 
Club, Albert Square, Manchester), at 6 p.m.-Mr. J. B .. J. Dunn: 
"Greases". 

SoCIETY OF DYERS AND COLOURISTS, HUDDERSFIELD SECTION (at 
Field's Cafe, Huddersfield), at 7.30 p.m.- 1\Ir. W. Lodge : "Wrinkles". 

Wednesday, November 20 
INSTITUTION QF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 

Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.-Mr. R. 
Davis, Dr. A. E . Austen and Prof. Willis Jackson: "The Voltage 
Characteristics of Polythene Cables". 

INSTITUTION OF MECHANICAL ENGINEERS, GRADUATES' SECTION (at 
Storey's Gate, St. James's Park, London, S.W.l), at 6.30 p.m.-Mr. 
S. C. Herbert : "A Hydraulic System applied to the Automatic Control 
of Water Gas Manufacture". 

ROYAL INSTITUTE OF CHE!ITSTRY (in Room 1, Gas Industry House, 
1 Grosvenor Place, London, S.W.l), at 6.30 p.m.-Annual General 
Meeting. 

SoCIETY OF DYERS AND COLOURISTS, MIDLANDS SECTION (at the 
Midland Hotel, Derby), at 7 p.m.-Mr. C. C. Wilcock : "Preparing, 
Dyeing and Finishing of the New Fibres". 

CHEMICAL SOCIETY, EIRE SECTION (joint meeting with the LOCAL 
SECTION of the ROYAL INSTITUTE OF CHEMISTRY, In the Chemical 
Department, University College, Upper Merrlon Street, Dublin), at 
7.30 p.m.- Dr. T. G. Brady: "Biochemical Mlcrotechmque". 

SOCIETY FOR VISITING SciENTISTS (at 5 Old Burlington Street, 
London, W.l), at 7.30 p.m.-Discussion on "The Outlook in Physics" 
(to be opened by Prof. M. L. E. Oliphant, F.R.S., and Dr. E. C. 
Bullard, F .R.S.). 

Thursday, November 21 
CHEMICAL SOCIETY, NOTTINGHAM SECTION (joint meeting with the 

UNIVERSITY COLLEGE PHYSICAL AND CHEMICAL SOCIETY, In the Large 
Chemistry Theatre, University College, Nottingham), at 4.30 p.m.-Dr. 
F. L. Rose : "Some Aspects of the Chemistry of Paludrine". 
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