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THE BLOOD GROUPS IN GENETICS AND
ANTHROPOLOGY

In the British Medical Journal of March 5th (p. 437) some
account was given of the importance of the blood groups for
clinical medicine and pathology, and their possible bearing
on the detection of crime and the proof of paternity. Pro-
fessor J. B. S. Haldane, in a paper read before the Royal
Anthropological Society on April 22nd, proved that they
were equally important in the study of the evolution
of the races of mankind. He pointed out the necessity
for a very critical attitude towards any attempt to deduce
racial origins from the data of physical anthropology.
The science of genetics, he explained, deals with the
nature and origin of innate differences between organisms.
A parent transmits to his offspring, not characters such
as head length and skin colour, but self-perpetuating units
in the nucleus of the cell, known as Mendelian factors or,
more recently, as genes. Therefore, if an anthropological
character is to yield results capable of genetical analysis,
it must have four attributes. It must be determined by
a small number of genes only; it must not be strongly
affected by environment; it must not be subject to
natural or social selection; and it must separate the
population into well-defined groups which are not too rare.
For example, he pointed out, stature is the resultant
of a great many genes, and its analysis is very difficult:
skin colour is affected to an unknown but considerable
extent by the environment and by selection. Selection
is, he said, only ruled out if two criteria are fulfilled:
groups of similar origin in widely different environments
should possess the character in the same proportions, and
the proportions should be different in endogamous groups
of different racial origin living in the same environment.
The importance of the four blood groups for genetics

is that they depend on the only set of characters so
far discovered that fulfil all these conditions. These
characters, or genes, are called A and B, and are mani-
fested by the presence of two specific agglutinogens on
the red corpuscle, the effect of which is to render the
corpuscles of a person possessing either character capable
of being agglutinated by the serum of a person possessing
the other. These agglutinogens are real substances, which
can be isolated from the corpuscles by washing. There
is no method, in the absence of known serums, of
differentiating between the two characters; they are dis-
tinguished only by their mutual reaction. A large pro-
portion of the human race possesses neither, and a small
proportion, dependent upon the incidence of the two
factors in a given population, possesses both.

Professor Haldane, in explaining the heredity of the
blood groups, follows the hypothesis of Bernstein. For
some years there have been two conflicting theories in
the field. Von Dungern and Hirszfeld believed that the-
characters constituting the groups were inherited as two
independent factors; Bernstein holds that the dominant
genes A and B, together with a recessive gene R or 0,
form a series of. three multiple allelomorphs, combining
two by two and localized at one chromatic point. The
latter theory has been amply confirmed by many inde-
pendent investigators, and has practically displaced the
theory of two independent factors. The genes A and B
have a definite location in a definite chromosome ; as the
germ cell possesses only two sets of chromosomes it can
hold only two of these genes, and consequently only one
gene can pass into the spermatozoa.
The genetic formula is as follows:

Group.
0

A
B
AB

Genes.

RR

AA AR

BB BR

AB

The foundation of the triple allelomorph theory is the
observed percentage of the group AB in given populations
and the possibilities of inheritance from AB and 0 parents.
By this theory it should not be possible for an AB parent
to have an 0 child, or an 0 parent to have an AB child,
and such cases are practically never observed. Professor
Haldane mentioned that he had once, and only once, met
a case where an AB mother had an undoubted 0 child;
he pointed out that work on Mendel's law had often
shown exceptions in the proportion of about 1 in 2,000.
He suggested that the mother possibly had three chromo-
somes, or that a mutation was occurring. The child was
repeatedly tested, always with the same result. The
possible progeny from various matings are, therefore, as
follows: 1

Matings.
AB x AB, A, or B

AB x 0

A x B
A x A or 0

B x B or O
O x O

Progeny.

AB, A, or B

A or B

AB, A, B, or 0

A or 0

B or 0

0

The table is borrowed from Dr. F. C. Martley's paper, one of the
clearest explainatiorns of blood-group heredity that have appeared.

The investigation of the blood groups in large samples
of different populations gives very interesting results,
some of which were enumerated by Professor Haldane.
Broadly speaking, they seem to suggest that originally the
human race possessed neither the A nor the B character,
and was therefore all of Group 0. At some remote
period the character A appeared by mutation of the
R gene, possibly in Western Europe, and spread eastward
by successive waves of migration; the character B
appeared somewhat later in Central Asia, and radiated
in all directions. Snyder2 distinguishes seven types. The
t,E4ropean type, with its high frequency of A and low
frequency of B, and the indo-Manchurian type, with its
high frequency of B and rather low frequency of A,
represent the extremes of racial development of the two
characters.)The Pacific American type (American Indians,
Eskimos, and Filipinos), with its very great preponderance
of the 0 group, represents, according to most authorities,
the residue of mankind as it was before the genes A and B
were evolved. Snyder recognizes an intermediate type
between the European (chiefly A) and the Asiatic
(chiefly B), and quotes the interesting observations of

Popoviciu, who found that in Rumania the valley people
show a relatively high proportion and the hill people a
relatively low proportion of B, suggesting an invasion
from the East, which permeated the accessible regions and
left the remote ones intact. Parr found a striking differ-

ence between the blood-group proportions in Christian
and in Muslim Arabs in Syria. Snyder's Hunan type
in Southern China shows a frequency of A and a rarity
of B similar to that of the European type, an interesting
finding, which may possibly be explained by an inde-

pendent mutation of A or by its importation early in
the history of the differentiation of the surrounding
peoples. Snyder points out that the blood-group evidence
supports the belief that early in the racial history of
the Asiatic Mongols Korea was the birthplace of a race

now represented by the Koreans and Japanese, a race
which at its differentiation was strongly infused with
Caucasian elements. The Australian type also shows a

high frequency of A, but, according to Snyder, the
extreme rarity among the Australian peoples of B
differentiates them from the peoples of the European
type. He points out that, unlike the other islands of
the Pacific, in which the inhabitants show a fair propor-

Tranis. Med.-Leg. Soc., 1931, xxv, 31.
2 Blood Gr-onpiiig in Relation to Cliinical anid Legal Medicine.

London: Bailli&re, Tiidall aind Cox. 1929.
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tion of both genes, Australia harbours a race showing
every indication of early isolation, followed by the in-
vasion of some race not unlike the present Caucasian
races. Unfortunately the blood-group distribution of the
Tasmanians will never be known. Professor H. H.
Woollard-, in discussing Professor Haldane's paper, gave
some interesting confirmative data. He found among the
coast natives a 5 per cent. distribution of B, but none
in the interior, where 60 per cent. of the people were A.
He deduced from these findings that the Australian con-
tinent was originally populated by a canoe party contain-
ing A's but no B's. He differs from most workers in
thinking that the characters A and B have always existed
in the human race ; he quoted the discovery by Land-
steiner and Miller of these genes in the large apes,' and
pointed to the fact that the Australian natives, with their
considerable proportion of A, are obviously much more
primitive than the North American Indians, who, except
for foreign influence, are all 0. Other workers, however,
do not show quite so high a percentage of A in Australia
as does Professor Woollard, and all the figures but those
of Cleland in 1926 show an incidence of 0 in between
50 and 60 per cent.
The distribution of the B factor offers the most interest-

ing field for speculation. Professor Haldane's figures for
B rather understate its frequency according to other
workers. He said that the only sample ever showing
more than 30 per cent. of B was taken in the Punjab,
but Wagner in 1926 reported a 30 per cent. incidence
in Egyptians, and Hirszfeld in 1919 found that 41.2 per
cent. of natives of India belonged to that group. Spanish
Jews show a higher percentage-23.2, according to the
Hirszfelds (whose work among the welter of races in
Salonica during the war still stands as a classic)-but
German Jews do not show a greater frequency than other
Germans; the percentage begins to rise as one travels
east, and is in the neighbourhood of 20 in Finland,
Russia, and Turkey. It is about the same in South China
and Japan, and in North China approaches the India
figures. Gypsies, originally natives of India, show an
incidence of nearly 40 per cent. Professor L. Hogben
says that the B frequency reaches 23 per cent. among the
Bantu and Senegalese people of Africa, though it is rare
among the Bushmen. The most intriguing figures given
at the discussion were those of Professor R. Ruggles Gates.
He reported a local frequency of B among the Eskimos
at the mouth of the Mackenzie River, in the midst of
a- vast area inhabited almost entirely by an 0 group
population, but, what was more interesting, quoted recent
work on the natives of Tierra del Fuego in remote South
America to show a concentration of B which baffles
speculation. Of twenty-two members of the Ona tribe,
living on the mainland, twenty belonged to Group 0; but
out of thirty-three Yaghans-a sample which comprised
nearly half the population of a lonely island community-
thirty were Group B. A possible explanation of this
extraordinary- finding is that the Yaghans are the
descendants of a party of shipwrecked Asiatic sailors
at any rate, this seems more likely than an independent
mutation of B.- The same explanation would apply to
the high proportion of B among a small section of
Eskimos. Dr. Penrose mentioned that an investigation
had shown a slight correlation between the B character
and dark hair in Holland, and Professor Haldane con-
siders that there is no evidence of correlation between
B and Mongolian characteristics.
Beyond this point there is nothing but speculation.

Professor Haldane suggested the possibility of investiga-
tion with other characters which are not affected by
environment and selection; he mentioned two genes which
have been called M and N, the property of which is to

' Snyder: Loc. cit. 0+

cause certain reactions in the serum of rabbits, and one
of which is possessed by every person; and another which
enables its possessor to taste phenyl-thio-carbamide when
placed on the tongue. It is possible that, now that the
search for these stable characters has been initiated, more
will be discovered. At any rate, Professor Haldane
pointed out a field of research in anthropology which is
likely to yield more valuable results than have so far
been achieved in that elusive science.

EPSONI COLLEGE

ANNUAL GENERAL MEETING
The seventy-ninth annual general meeting of the Governors
of Epsom College was held at the Londoin Office, 49, Bcdford
Square, W.C., on June 24th.
The chairman, Dr. RAYMOND CRAWFURD, announced that

the Epsom College Scheme (to abolish voting and to substi-
tute therefor election of foundationers and pensioiners by
means of a Selection Committee consisting of ten members of
the Council and ten Governors of the College who were
not members of the Council) had received the Royal Assenit
on June 16th, and that therefore this was the last occasion
on which members would receive the yellow slips giving the
result of the voting. He reminded them that no less than
93 per cent. of the Governors had been in favour of this
move, which would have beneficial effects, not only on the
Foundation but also on the school. Another result of the
passage of the scheme through Parliament was that medical
women and their sons were now equally eligible with medical
men and their sons to receive the benefits of the Foundation.
In order to assist parents as far as possible during the preselnt
period of stress the Council had decided to award two open
entrance scholarships annually of £100 each in addition to
two open scholarships annually not exceeding £60 each.
They had awarded five open scholarships this year, wherc
there were only two vacancies, and he announced, to the
great approval of everybody present, that the Council had
also decided to educate and maintain this year two additional
foundationers, bringing the total up to 52.
The chairman also referred to the decision of the Council

to commence work at once on the building of a new block
containing biological laboratories and museum. The Council
felt sure that the Governors would agree with them in their
determination to provide at Epsom the very highest facilities
for the study of this subject, which was daily increasing in
importance.

ELECTIONS
The following were the successful candidates for pensioner-

ships, with the number of votes given to each:
*Coombe, Dr. Thomas S. ... ... 3,678
*Ashton, Mrs. Charlotte R. ... ... 3,473
*Drummond, Mrs. Ellen ... ... ... 3,146
tHine, Mrs. Emily ... ... ... ... 3,001

* Ordinary pensioners. t Pu.gh pensioner.
At the Council meeting, which will be held on July 6th,

Dr. Archibald J. Campbell will be appointed a " Christie "

pensioner, Mrs. Mary V. Knight will be appoinited a
"Highett " pensioner, Mrs. Lowiny I. Addison will be ap-
pointed an ordinary pensioner, and Mrs. Louisa Knox will be
appointed a " Pugh " pensioner, vacancies having arisein.
Two other pensionerships will also be awarded.
The following were the successful candidates for Foundation

Scholarships, with the number of votes given to each:
Harty, Desmond I. ... ... ... 11,324
Archibald, Roy McL. ... ... ... 10,991
Wilman, Peter N. ... ... ... 9,814
Cotes, John C. D. ... ... ... 9,009
Pim, John A. ... ... ... ... 8,332
Prentice, John R. ... ... ... 8,232
Todd, Kellingworth R. ... ... ... 8,211
*Hancock, John NV. ... ... ... 7,465
*Fairhall, Christopher H. ... ... 5,708

* Additional scholarships granted by the Council.

The following members of the Council wvere re-elected for
a further period of three years: Dr. Hugh WV. Armstead,
.Mr. Douglas C. Bartley, LL.B., Sir John F. H. Broadbent,
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