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natural selection: ‘Nature makes new species outright*. Even in 1909, the year 
in which his department started work with Drosophila, and when he had 
already some personal experience in breeding mice, he had not clearly dis­
tinguished the problems of heredity from those of development. He quotes 
and endorses the following remarkable passage from Oscar Riddle (Biol. 
Bull. 16, 1909):

‘Here is then a possible picture of the basis of Mendelian segregation and 
proportion, but without recourse to hypothetical “particles” or to immutable 
and immortal factors. An apparently very specific end-result of an oxidation 
would be traceable in the germ only in the strength or pitch of a general vital 
process, and not at all in mnemons or representative particles packed with 
unthinkable precision, order and potentiality into (presumably) the chromo­
somes. . . . The nature of present Mendelian interpretation and description 
inextricably commits to the “doctrine of particles” in the germ and elsewhere. 
It demands a “morphological basis” in the germ for the minutest phase (factor) 
of a definitive character. It is essentially a morphological conception with but 
a trace of functional feature. Although heredity is quite surely a functional 
process of major complexity, it may be recalled that the primary and funda­
mental Mendelian conception of this process utilizes not a single finding of 
the science of biochemistry.’

It was then no preconception, but the experimental facts, brought unmis­
takably under his eyes by his work with Drosophila, which won Morgan to the 
simple and concrete interpretation of genetic phenomena, thereafter associated 
with his name. The brilliant band of younger workers, Sturtevant, Muller and 
Bridges, gathered round him at this time, not only made possible the extension 
of the work, on a scale new to genetic research, but no doubt contributed very 
actively to the clarification of ideas. Morgan always insisted that his epoch- 
making research with Drosophila was that of a team, in which full credit must 
be given to his collaborators. The fact that the very diverse talents of each of 
these able assistants found in the work with Drosophila the ideal field for their 
expression may perhaps be ascribed to the genius of Morgan himself. *

Drosophila seems to have been first bred in quantity through successive 
generations by C. W. Woodworth. In the winter of 1900-1901 Woodworth 
studied at Harvard, and there suggested to W. E. Castle that the material might 
be useful for genetic study. Castle and his students used it for studies on the 
effects of inbreeding. Through them F. E. Lutz became interested in the 
material; and it was Lutz who introduced it to Morgan. He began intensive 
studies with Drosophila in 1909, and began publishing on it in 1910.

So early as 1902 W. S. Sutton had cogently put forward the theory that the 
chromosomes were the bearers of the Mendelian units. At this period the 
cytological observations available, though suggestive, were in some respects 
misleading, and Sutton naturally knew nothing of linkage as an observable fact, 
though foreseeing departures from Mendel’s rule of independent segregation. 
By 1909 and 1910 English workers with the Sweet Pea had clear evidence of 
associations, recognized under the names of coupling and repulsion, but
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speculating on the lines of ‘The reduplication hypothesis’ had formed no clear 
notion of linkage. The importance of the early work with Drosophila lay in 
demonstrating that coupling and repulsion were but the obverse and reverse 
aspects of the same phenomenon, later known as linkage, and that the rules of 
linkage with more than two linked factors implied a linear structure for the 
germ plasm, as well as correspondence of the linkage groups with the chromo­
some pairs. For the first point the fact of importance is that Morgan was using 
a bisexual animal, in which backcrossing was as easy as intercrossing hetero­
zygotes, whereas with self-fertilizing plants the intercross is the usual and 
convenient procedure. The backcross technique exhibits the perfect symmetry 
of coupling and repulsion, whereas the intercross results are not only super­
ficially unlike but, for the same number of plants grown, differ intrinsically 
in their precision.

Morgan’s early papers with Drosophila focused attention principally by the 
prompt demonstration of sex linkage of the gene for white eye, showing the 
male fly to be heterogametic. Geneticists, too, were quickly impressed by the 
very large progenies which could be bred, and by the rapid accretion of fresh 
mutants arising in the stocks. Morgan’s scepticism as to the validity of Mendel’s 
concepts and notation seem to have fallen quickly away; and by 1911, with the 
aid of Janssen’s cytological observation of chiasmata, a short letter in Science 
puts forward the theory of linear arrangement in the chromosomes, in essentials 
as it is now accepted, and as it was more fully expanded in The Mechanism of 
Mendelian Heredity.

To the large numbers in which Drosophila can be bred Morgan always 
attached great importance, and it is indeed to this circumstance that we owe 
another group of facts vital to the correct understanding of genetical and evolu­
tionary theories, namely the knowledge which accumulated as to the nature and 
frequency of the spontaneous mutations arising in culture. It is to the energy of 
the early Drosophilists that we owe it, not only that Drosophila was bred by the 
million, but that this enormous mass of material was keenly scrutinized, aberra­
tions followed up, and as time went,on published in full detail. The extensions 
in the types of genetical research now pursued, with X-rays, for example, or 
the chromosomes of the salivary glands, spring from the enterprise and 
thoroughness of the early period.

Morgan’s output of published matter was enormous, and it is only the central 
theme, to which he owes in particular his world-wide recognition, that can be 
mentioned here. A full bibliography, which I owe to Professor Sturtevant is, 
however, attached to this notice. Apart from other honours, in 1919 Morgan 
became a foreign member of the Royal Society, delivered the Croonian Lecture 
in 1922, received the Darwin Medal in 1924 and the Copley Medal in 1939. 
He presided at the Genetical Congress at Ithaca in 1932, and travelled to 
Sweden in 1933 to receive the Nobel Prize for Medicine.

In 1904 he married Lilian Vaughan Sampson, a former research student of 
Bryn Mawr College, and a frequent associate in his laboratory work. He leaves 
a son and three daughters. Always open-minded in scientific discussion, full
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of humour and generous in his references to others, many will remember him 
as a most charming host.

For many personal particulars in this obituary notice I am indebted to 
Mrs L. Morgan, who has also kindly supplied the photograph; to Professor 
Conklin and to Dr.Sturtevant.

R. A. F isher
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T homas H unt M organ, Experimental Embryologist

It is not always realized that in addition to his work in genetics, Morgan 
made contributions of first importance to the study of experimental embryology 
and regeneration. The ‘classical’ experiment in experimental embryology was 
that in which'Roux killed one of the blastomeres in the frog at the 2-cell stage 
and obtained the development of half-embryos. This was the basis for the 
Roux-Weismann theory of differentiation, which claimed that the blastomeres 
received unequal contributions from their parent blastomere, and formed a 
‘mosaic’. These views were hard to reconcile with the results of Driesch’s work 
on sea-urchin larvae, in which he showed that separation of blastomeres at the 
2-cell or even at the 4-cell stage, did not prevent them from developing into 
perfect diminutive larvae; the typical ‘regulation’ eggs.

Next it was found by Schulze that if frogs’ eggs are turned upside down at the 
2-cell stage, they do not develop into single embryos but into double monsters.

This is the background against which Morgan’s investigation of frog develop­
ment should be considered. He killed one blastomere at the 2-cell stage of the 
frog, and instead of leaving the preparation right way up, he turned it upside 
down. The living blastomere underwent a reorganization and developed into a 
perfect embryo. By this beautiful and simple experiment Morgan showed that 
the frog’s egg was not, after all, the ‘mosaic’ which it had been thought to be.

Other experiments of Morgan’s on amphibian development were concerned 
with the establishment of the correlation between the planes of the first cleavage- 
furrow, the plane of symmetry, and the sagittal plane; the production of 
abnormalities by low temperatures, lithium salts and oxygen-lack; and the 
non-importance of gravity for normal development (confirming Roux).

On Echinoderm larvae, Morgan obtained results independently of Loeb in 
his experiments on artificial parthenogenesis and induction of asters. He also 
confirmed that larvae obtained by artificial parthenogenesis by Loeb’s method 
developed with the haploid number of chromosomes. He investigated the 
factors determining the fixation of the plane of bilateral symmetry, the develop­
mental potencies of isolated ectoderm and endoderm, and the fertilization of 
non-nucleated eggs.

In collaboration with Driesch, he showed that the Ctenophore egg develops 
as a mosaic, for its blastomeres when isolated are unable to regulate to form a 
perfect larva.

In the field of regeneration he showed that in Oligochaete worms the nerve



cord was necessary for regeneration to take place at a cut surface, and similarly 
in the frog he demonstrated the necessity for the notochord at the cut surface 
if a tail was to be regenerated. In the flat-worm Bipalium he showed that the 
reconstitution of a complete worm from a fragment was brought about by the 
transformation of all the tissues of the fragment (morphallaxis). But perhaps 
Morgan’s most important contribution to the study of regeneration was his 
demonstration that parts not subject to injury (such as the appendages of the 
abdomen of the hermit-crab) would nevertheless regenerate. This showed that 
regeneration is not an adaptive phenomenon evolved in response to liability 
to loss.

Centrifuge experiments enabled him to distinguish between common raw 
materials (albeit visibly distinct) and true organ-forming substances in Arbacia 
and Cumingia, by showing th&t the former could be disarranged without 
impairing normal development. The axis of polarity could not be altered by 
the centrifugalization.

He investigated the phenomenon of self-sterility in Ciona and found that 
there is evidence for the existence of pairs of genes for self-sterility in more 
then one pair of chromosomes.

In addition to a large number of papers, Morgan published several books on 
experimental zoology, all of them indispensable to students of the subject. 
These books were The development of the frog's egg—An introduction to Experi­
mental Embryology (1897); Regeneration (1901); Experimental Zoology (1910) 
and Experimental Embryology (1927).

In spite of the magnificence of his contributions to genetics and the universal 
recognition which they brought to him, Morgan never forsook his interests in 
experimental embryology, and in his last years he paid increasing attention 
to the field of research in which, during his earlier days, he had laboured so 
hard and unobtrusively and successfully.

G. R. de Beer
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1909. What are ‘factors’ in Mendelian explanations? Amer. Breeders' Assn. 5, 365-368.
1910. Chance or purpose in the origin and evolution of adaptation. Science, 31, 201-210.
1910. Chromosomes and heredity. Amer. Nat. 44, 449-496.
1910. Cross- and self-fertilization in Ciona intestinalis. Arch. Entw.-mech. 30, 206-235.
1920. Cytological studies of centrifuged eggs.^. Exp. Zool. 9, 593-655. 8 pi.
1910. The effects of altering the position of the cleavage planes in eggs with precocious 

specification. Arch. Entw.-mech. 29, 205-224. 2 pi.
1910. The method of inheritance of two sex-limited characters in the same animal.

Proc. Soc. Exp. Biol. Med. 8, 17—19.
1910. Sex-limited inheritance in Drosophila. Science, 32, 120-122.
1910. Experiments bearing on the nature of the karyokinetic figure. Proc. Soc. Exp. 

Biol. Med. 7, 132.
1910. Hybridization in a mutating period in Drosophila. The chromosomes in the 

parthenogenetic and sexual eggs of Phylloxerans and Aphids. Proc. Soc. Exp. 
Biol. Med. 7, 160-162.

1910. (With A. F. Shull.) The life cycle of Hormaphis hamamelidis. Ann. Ent. Soc. 
Amer. 3, 144—146.

1910. (With F. Payne and Ethel N. Browne.) A method to test the hypothesis of 
selective fertilization. Biol. Bull. 18, 76—78.

1910. The role of irritability and contractility as dynamic factdrs in development and
regeneration. Proc. 1th Int. Zool. Cong. 1-8.

1911. The application of the conception of pure lines to sex-limited inheritance and
to sexual dimorphism. Amer. Nat. 45, 65—78.

1191. The influence of heredity and of environment in determining the coat colors in 
mice. Ann. N. Y. Acad. Sci. 21, 87—117. 3 pi.

1911. Notes on two crosses between different races of pigeons. Biol. Bull. 21, 215-221.
1911. The origin of five mutations in eye-colour in Drosophila and their modes of 

inheritance. Science, 33, 534—537.
1911. The origin of nine wing-mutations in Drosophila. Science, 33, 496—499.
1911. A dominant sex-limited character. Proc. Exp. Biol. Med. 9, 14—15.
1911. An attempt to analyse the constitution of the chromosomes on the basis of sex- 

limited inheritance in Drosophila. J. Exp. Zool. 11, 365—411. 1 pi.
1911. Random segregation versus coupling in Mendelian inheritance. Science, 34, 384.
1911. An alteration of the sex-ratio induced by hybridization. Proc. Soc. Exp. Biol. Med. 

8, 82-83.
1911. Is the female frog heterozygous in regard to sex-determination? Amer. Nat. 45, 

253-254.
1911. Moulting and change of colour of coat in mice. Reply to C. C. Little. Science, 34.
1911. Chromosomes and associative inheritance. Science, 34, 636-638.
1912. Eight factors that show sex-linked inheritance in Drosophila. Science, 35, 472-473.
1912. The elimination of the sex chromosomes from the male-producing eggs of

Phylloxerans. J. Exp. Zool. 12, 479-498.
1912. The explanation of a new sex ratio in Drosophila and complete linkage in the 

second chromosome of the male. Science, 36, 718-720.
1912. Heredity of body colour in Drosophila. J. Exp. Zool. 13, 27-43. 1 pi.
1912. (With H. D. Goodale.) Sex-linked inheritance in poultry. Ann. N .Y . Acad. Sci. 

22, 113-133. 3 pi.
1912. Is the change in the sex ratio of the frog that is affected by external agents due to 

partial fertilization? Amer. Nat. 46, 108-109.
1912. The masking of a Mendelian result by the influence of the environment. Proc. 

Soc. Exp. Biol. Med. 9, 73-74.
1912. A modification of the sex ratio, and of other ratios, in Drosophila through linkage. 

Z. Abst. Vererb. 7, 325-345.
1912. Nettie &Iaria Stevens. Arch. Zellforsch. 9, 345-347.
1912. The scientific work of Miss N. M. Stevens. Science, 36, 468-470.
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912. Some books on evolution. (Review.) The Nation, 95, 543-544.
912. Further experiments with mutations in eye-colOur of Drosophila. The loss of the 

orange factor. J. Acad. Nat. Sci. Philad. 15, 323-346.
912. (With C. J. Lynch.) The linkage of two factors in Drosophila that are not sex- 

linked. Biol. Bull. 23, 174-182.
912. (With E. Cattell.) Data for the study of sex-linked inheritance in Drosophila.

J. Exp. Zool. 13, 79-101.
913. (With Calvin B. Bridges.) Dilution effects and bicolorism in certain eye-colours

of Drosophila. J. Exp. Zool. 15, 429-466.
913. Factors and unit characters in Mendelian heredity. Amer. Nat. 47, 5-16.
913. (With H. D. G oodale.) Heredity of tricolor in guinea-pigs. Amer. Nat. 47, 321-348. 
>13. Simplicity versus adequacy in Mendelian formulae. Amer. Nat. 47, 372-374.
►13. Heredity and sex. 282 pp. New York.
►13. Additional data for the study of sex-linked inheritance in Drosophila. J. Exp. 

Zool. 14, 33-42.
•14. Another case of multiple allelomorphs in Drosophila. Biol. Bull. 26, 231-244. 3 pi. 
►14. Has the white man more chromosomes than the negro? Science, 39, 827-828.
•14. (With Sabra Colby T ice.) The influence of the environment on the size of 

expected classes. Biol. Bull. 26, 2.13—220.
14. The mechanism of heredity as indicated by the inheritance of linked characters. 

Pop. Sci. Month. (January), 5-16.
14. Mosaics and gynandromorphs in Drosophila. Proc. Soc. Exp. Biol. Med. 11, 

171-172.
14. Multiple allelomorphs in mice. Amer. Nat. 48, 449-458.
14. No crossing over in the male of Drosophila of genes in the second and third pairs 

of chromosomes. Biol. Bull. 26, 194-204.
14. Sex-limited and sex-linked inheritance. Amer. Nat. 48, 577-583.
14. A third sex-linked lethal factor in Drosophila. J. Exp. Zool. 17, 315—324.
14. Two sex-linked lethal factors in Drosophila and their influence on the sex-ratio. 

J.Exp. Zool. 17, 81-122.
14. (With A. H. Sturtevant.) The origin of mutation. Science, 40.
14. The failure of ether to produce mutations in Drosophila. Amer. Nat. 48, 705-711.
15. Allelomorphs and mice. Amer. Nat. 49, 379—382.
15. The constitution of the hereditary material. Proc. Amer. Phil. Soc. 54, 143-153. 
15. Demonstration of the appearance after castration of cock-feathering in a hen- 

feathered cockerel. Proc. Soc. Exp. Biol. Med. 13, 31—32.
15. The infertility of rudimentary winged-females of Drosophila ampelophila. 

Amer. Nat. 49, 240—250.
.5. Localization of the hereditary material in the germ-cells. Proc. Nat. Acad. Sci. 

.1, 420-429.
5. The predetermination of sex in Phylloxerans and Aphids. J. Exp. Zool. 19, 

285-316. 2 pi.
5. (With H. H. Plough.) The appearance of known mutations in other mutant 

stocks. Amer. Nat. 49, 318—319.
5. Review of Doncaster’s The determination of sex. Science, 42, 312—313.
5. (With Sturtevant, M uller and Bridges.) The mechanism of Mendelian heredity. 

262 pp. New York.
5. The role of the environment in the realization of a sex-linked Mendelian character

in Drosophila. Amer. Nat. 49, 385—429.
6. A critique of the theory of evolution. 197 pp. Princeton.
6. (With C. B. Bridges.) Sex-linked inheritance in Drosophila. Publ. Carneg. Inst. 

no. 237, 87 pp. 2 coloured pi.
6. The Eugster gynandromorph bees. Amer. Nat. 50, 39—45.
6. Study of the constitution of the germ-plasm in relation to heredity. Y.B. Carneg. 

Inst. no. 15. 343.
2 G
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1917. Goodale’s experiments on gonadectomy of fowls. Science, 45, 483-484.
1917. Inheritance of number of feathers of the fantail pigeon. Amer. 52, 5-26.
1917. Demonstration of the effects of castration on Seabright cockerels. Proc. Soc. Exp.

Biol. Med. 15, 3-4. _ |
1917. Study of the constitution of the germ-plasm in relation to heredity. Y.B. Carneg. 

Inst. no. 16, 290.
1917. The theory of the gene. Amer. Nat. 51, 513-544.
1918. Changes in factors through selection. Sci. Month. 5, 549—559.
1918. Concerning the mutation theory. Sci. Month. 5, 385—405.
1918. Evolution by mutation. Sci. Month. 6, 46—53.
1918. (With Alice M. Boring.) Lutear cells and hen-feathering.^. Gen. Physiol. 1,127-131.
1918. Study of the constitution of the germ-plasm in relation to heredity. Y.B. Carneg.

Inst. no. 17, 277 v
1919. (With C. B. Bridges.) The construction of chromosome maps. Proc. Soc. Exp.

Biol. Med. 16, 96-97.
1919. (With C. B. Bridges.) The inheritance of a fluctuating character. J. Gen. Physiol. 

1, 639-643.
1919. (With A. H. Sturtevant and C. B. Bridges.) The spatial relations of genes. 

Proc. Nat. Acad. Sci. 5, 168—173.
1919. A demonstration of genes modifying the character ‘notch’. Publ. Carneg. Inst. 

no. 278, 343-388.
1919. (With C. B. Bridges.) The origin of gynandromorphs. Publ. Carneg. Inst. no. 278,

1- 122.
1919. (With C. B. Bridges.) The second-chromosome group of mutant characters.

Publ. Carneg. Inst. no. 278, 123—304.
1919. The physical basis of heredity. 305 pp. Philadelphia. Lippincott.
1919. Study of the constitution of the germ-plasm in relation to heredity. Y.B. Carneg. 

Inst. no. 18, 324.
1919. The genetic and operative evidence relating to secondary sexual characters.

Publ. Carneg. Inst. no. 285.
1920. (With Edmund B. W ilson.) Chiasmatype and crossing over. Amer. Nat. 54,

193-219.
1920. Variations in the secondary sexual characters of the fiddler crab. Amer. Nat. 54, 

220-246.
1920. Study of the constitution of germ-plasm in relation to heredity. Y.B. Carneg. 

Inst. no. 19 (1919-1920), 329.
1920. (With A. H. Sturtevant and C. B. Bridges.) The evidence for the linear order 

of genes. Proc. Nat. Acad. Sci. 6, 162—164.
1920. The effects of castration of hen-feathered Campines. Biol. Bull. 39, 231-247. 
1920. The effects of ligating the testes of hen-feathered cocks. Biol. Bull. 39, 248-256. 
1920. The genetic factor for hen-feathering in the Seabright bantam^ Biol. Bull. 39, 

257-259.
1920. Endocrine secretion in hen-feathered fowls. Endocrinology, 4, 381—385.
1920. Whitman’s work on the evolution of the group of pigeons. Science, 51, 73-80.
1920. Castration of hen-feathered Campines. Proc. Soc. Exp. Biol. Med. 17, 70’
1921. (With A. H. Sturtevant and C. B. Bridges.) Study of the constitution of the

germ-plasm in relation to heredity. Y.B. Carneg. Inst. no. 20, 375—380.
1921. Die stoffliche Grundlage der Vererbung. {The physical basis of heredity.) Translated 

from English by H. Nachtsheim. 291 pp. Berlin.
1921. Evolucion y  Mendelismo {critica de la teoria la evolucion). Translated from English

by A. de Zulueta. 177 pp. Madrid.
1922. Some possible bearings of genetics on pathology. Middleton Goldsmith Lecture.

33 pp. Pennsylvania.
1922. (With A. H. Sturtevant and C. B. Bridges.) Study of the constitution of the 

germ-plasm in relation to heredity. Y.B. Carneg. Inst. no. 21, 325-328.
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1922. The mechanism of heredity. I. Mendel’s two laws of heredity and their mechan­
ism. N a t u r e ,109 (23 February), 241-244.

1922. The mechanism of heredity. II. Linkage and crossing over. 109 (2 March),
275—278.

1922. The mechanism of heredity. III. Further relations between chromosomes and 
heredity. Nature, 109 (9 March), 312-313.

1922. On the mechanism of heredity. Croonian lecture. Proc. Roy. Soc. B, 94, 162-197.
1923. The absence of lutear cells in the testis of the male Phalarope. Amer. Nat. 57,

476—477.
1923. ’‘The bearing of Mendelism on the origin of species. Set. Month. 16, 237-246.
1923. The development of asymmetry in the fiddler crab. Amer. Nat. 57, 269-273.
1923. Further evidence on variation in the width of the abdomen in immature fiddler 

crabs. Amer. Nat. 57, 274-283.
1923. Removal of the block to self-fertilization in the ascidian Ciona. Proc. Nat. Acad. 

Set. 9, 170-171.
1923. (With A. H. Sturtevant.) Reverse mutation of the bar gene correlated with 

crossing over. Science, 57.
1923. The modern theory of genetics and the problem of embryonic development. 

Physiol. Rev. 3, 603—627.
1923. (With A. H. Sturtevant, H. J. Muller and C. B. Bridges.) The mechanism of 

Mendelian heredity. 2nd ed. 357 pp. New York. Holt.
1923. (With A. H. Sturtevant, H. J. M uller and C. B. Bridges.) Laboratory directions 

for an elementary course in genetics.
1923. (With A. H. Sturtevant, H. J. M uller and C. B. Bridges.) Le mecanisme de 

VHeredite Mendelienne. Translated by M. Herlant from English. 391 pp. 
Bruxelles.

1923. (With C. B. Bridges.) The third chromosome group of mutant characters of 
Drosophila melanogaster. Publ. Carneg. Inst. no. 327, 251 pp.

1923. (With A. H. Sturtevant and C. B. Bridges.) The constitution of the germ-
material in relation to heredity. Y.B. Carneg. Inst. no. 22, 283—287.

1924. Are acquired characters inherited? Yale Rev. (July), 1—18.
1924. The artificial induction of asymmetrical claws in male fiddler crabs. Amer. Nat. 

58, 289-295.
1924. The bearing of genetics on the cytological evidence for crossing-over. Cellule, 36; 

jubil. V. Greg. 16-123.
1924. 1. Heredity of embryonic characters. Sci. Month. 18 (January), 5-17.
1924. 2. The localization of the median plane of the embryo. Sci. Month. 18 (February), 

205-215.
1924. 3. The development of asymmetry. Sci. Month. 18 (March), 273-290.
1924. 4. One embryo from two eggs. Sci. Month. 18 (April), 354—371.
1924. 5. Two embryos from one egg. Sci. Month. 18 (May), 529-546.
1924. 6. The development of egg-fragments. Sci. Month. 18 (June), 561-579.
1924. Dilution of sperm suspensions in relation to cross-fertilization in Ciona. J. Exp. 

Zool. 40, 307-310.
1924. Human inheritance. Amer. Nat. 58, 385—409.
1924. Self-fertility in Ciona in relation to cross-fertility. J. Exp. Zool. 40, 301—305.
1924. Mendelian heredity in relation to cytology. ‘General .’ Section XI, 693—734.

Ed. by Cowdry. Chicago.
1924. (With A. H. Sturtevant and C. B. Bridges.) The constitution of the germ

material in relation to heredity. Y.B. Carneg. Inst. no. 23, 231-236.
1925. (With C. B. Bridges and A. H. Sturtevant.) The genetics of Drosophila.

Bibliogr. Genet. 2, 262 pp.
1925. Evolution and genetics. 211 pp. Princeton. Univ. Press.
1925. (With A. H. Sturtevant and C. B. Bridges.) The constitution of the germ material 

in relation to heredity. Y.B. Carneg. Inst. no. 24, 286-288.
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1926. (With A. H. Sturtevant and C. B. Bridges.) The constitution of the germ material 
in relation to heredity. Y.B. Carneg. Inst. no. 25, 308—312.

1926. Recent results relating to chromosomes and genetics. Quart. Rev. Biol. 1,186-211.
1926. William Bateson. Proc. Linn. Soc. (1925-1926), 65-74.
1926. William Bateson. Science, 63, 531-535.
1926. Genetics and the physiology of development. Amer. Nat. 60, 489-515.
1926. The theory of the gene. (Silliman Lectures, 1924—1925). 343 pp. New Haven.
1927. William Bateson. Rep. Smithson. Instn. 2909, 521—532.
1927. The relation of biology to physics. Science, 65, 213—220.
1927. Experimental embryology. 766 pp. New York. Columbia Univ. Press.
1927. (With A. H. Sturtevant and C. B. Bridges.) The constitution of the germ 

material in relation to heredity. Y.B. Carneg. Inst. no. 26, 284—288.
1927. Exceptional classes of individuals in an experiment involving the bar locus of

Drosophila. Hereditas, 9, 1—9.
1928. (With A. H. Sturtevant and C. B. Bridges.) The constitution of the germinal

material in relation to heredity. Y.B. Carneg. Inst. no. 27, 330—335.
1928. The theory of the gene. Enlarged and revised. 358 pp. New Haven.
1928. What is Darwinism? Yale Rev. 17, 431-446.
1928. Schrader on Die Geschlechtschromosomen. (Review.) Science, 68, 409.
1929. Exceptional sex-ratios in certain mutant stocks with attached X ’s. Publ. Carneg.

Inst. no. 399, 101—138.
1929. Variability of eyeless. Publ. Carneg. Inst. no. 399, 139-168.
1929. Data relating to six mutants of Drosophila. Publ. Carneg. Inst. no. 399, 169-199. 
1929. Experiments with Drosophila. Publ. Carneg. Inst. no. 399, 201-222.
1929. What is Darwinism? 78 pp. New York.
1929. The mechanism and laws of heredity. Chapter I. Foundation of experimental 

psychology. Worcester, Massachusetts.
1929. Heredity. Enciclopedia Italiana. Rome.
1929. (With A. H. Sturtevant and C. B. Bridges.) The constitution of the germinal 

material in relation to heredity. Y.B. Carneg. Inst. no. 28, 338-345.
1929. Scientific papers of William Bateson. Edited by R. C. Punnett. (Review.) Nature, 

36, 171.
1929. Can we control sex? Science Invent. 16, 794-797.
1930. The apparent inheritance of an acquired character and its explanation. Amer.

Nat. 64, 97-114.
1930. (With D ouglas W hitaker.) The cleavage of polar and antipolar halves of the 

egg of Chaetopterus. Biol. Bull. 58, 145-149.
1930. (With A. T yler.) The point of entrance of the spermatozoon in relation to the 

orientation of the embryo in eggs with spiral cleavage. Biol. Bull. 58, 59-73.
1930. (With C. B. Bridges and J. Schultz.) The constitution of the germinal material

in relation to heredity. Y.B. Carneg. Inst. no. 29, 352-359.
1931. (With C. B. Bridges and J. Schultz.) The constitution of the germinal material

in relation to heredity. Y.B. Carneg. Inst. no. 30, 408-415.
1932. The rise of genetics. Science, 76, (23 and 30 September), 261—267 and 285—288. 
1932. Genetic principles in medicine and social science. By Lancelot Hogben. (Review.)

The Nation, 125, 434.
1932. The scientific basis of evolution. 286 pp. New York. W. W. Norton.
1932. (With C. B. Bridges and J. Schultz.) The constitution of the germinal material

in relation to heredity. Y.B. Carneg. Inst. no. 31, 303—307.
1933. The formation of the antipolar lobe in Ilyanassa. Exp. Zool. 64, 433—467.
1933. (With C. B. Bridges and J. Schultz.) The constitution of the germinal material

in relation to heredity. Y.B. Carneg. Inst. no. 32, 298-302.
1934. Embryology and genetics. 258 pp. New York. Columbia Univ, Press.
1934. (With C. B. Bridges and J. Schultz.) The constitution of the germinal material 

in relation to heredity. Y.B. Carneg. Inst. no. 33, 274-280.
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1935. Centrifuging the eggs of Ilyanassa in reverse. Biol. Bull. 68, 268-279.
1935. The separation of the egg of Ilyanassa into two parts by centrifuging. Biol. Bull. 

68, 280-295.
1935. The rhythmic changes in form of the isolated antipolar lobe of Ilyanassa. Biol. 

Bull. 68, 296-299.
1935. Modern views of the evolution theory. Amer. Scholar (Winter, 1935), 14-22.
1935. (With A. T yler.) Effects of centrifuging eggs of Urechis before and after 

fertilization. J. Exp. Zool. 70, 301-340.
1935. Recent advances in the study of heredity and mutation. The World to-day.

Encyclopaedia Britannica, 2 (June), 25—28.
1935. The relation of genetics to physiology and medicine. Nobel Lecture presented in 

Stockholm on 4 June 1934. Stockholm 1935, 1-16. Also Sci. Month. 41, 5-18; 
Rep. Smithson. Instn. Publ. 3365, 345—359.

1935. (With C. B. Bridges and J. Schultz.) The constitution of the germinal material 
in relation to heredity. Y.B. Carneg. Inst. no. 34, 284—291.

1935. A letter. Yale Rev. 25, 33-39.
1936. Embryologie et Genetique. French translation by Jean Rostand, 349 pp. Paris.
1936. (With C. B. Bridges and J. Schultz.) Constitution of the germinal material

in relation to heredity. Y.B. Carneg. Inst. no. 35, 289-297.
1936. Further experiments on the formation of the antipolar lobe of Ilyanassa. J. Exp.

Zool. 74, 381-425.
1937. The behaviour of the maturation spindles in polar fragments of eggs of Ilyanassa

obtained by centrifuging. Biol.Bull. 72, 88—98.
1937. The factors locating the first cleavage plane in the egg of Chaetopterus. Cytologia, 

Fujii Jubilee vol. 711-732.
1937. (With C. B. Bridges and J. Schultz.) Constitution of the germinal material

in relation to heredity. Y.B. Carneg. Inst. no. 36, 298—305.
1938. The genetic and the physiological problems of self-sterility in Ciona. I. Data on

self- and cross-fertilization. II. The influence of substances in the egg-water 
and sperm-suspensions in self- and cross-fertilization in Ciona. Exp. Zool. 78, 
271-318, 319-334.

1938. A reconsideration of the evidence concerning a dorso-ventral pre-organization 
of the egg of Chaetopterus. Biol. Bull. 74, 395—400.

1938. (With A. T yler.) The relation between entrance point of the spermatozoon and 
bilaterality of the egg of Chaetopterus. Biol. Bull. 74, 401-402.

1938. Human heredity and modern genetics. (Presented Friday afternoon, 20 May 
1938.) J. Franklin Inst. 226, 373-381.

1938. (With C. B. Bridges and J. Schultz.) Constitution of the germinal material
in relation to heredity. Y.B. Carneg. Inst. no. 37, 304—309.

1939. The genetic and the physiological problems of self-sterility in Ciona. III. Induced
self-fertilization. IV. Some biological aspects of fertilization. Exp. Zool. 80, 
19-54, 55-80.

1939. Calvin Blackman Bridges. Science, 89, 118—119.
1939. Edmund Beecher Wilson, 1856—1939. Science, 89, 258—259.
1939. The effects of centrifuging on the polar spindles of the egg of Chaetopterus and 

Cumingia. Biol. Bull. 76, 339—358.
1939. Personal recollections of Calvin B. Bridges. J. Hered. 30, 355—358.
1939. (With J. Schultz, C. B. Bridges and Mrs Viola Curry.) Investigations on the

constitution of the germinal material in relation to heredity. Y.B. Carneg. Inst. 
no. 38, 273-277.

1940. Edmund Beecher Wilson, 1856-1939. Obit. Not. Roy. Soc. 3, no. 8 (January 1940),
123-138.

1940. An interim report on cross- and self-fertilization in Ciona. J. Exp. Zool. 85, 1-32.
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