
SCIENCE 

VOL. LXIII MAY28, 1926 No. 1639 

CONTENTS 


William Bateson: PROFESSOR .....................
T.  H .  MORGAN 531 

The Relation of Mapping to  Modwn C i v i l k a t h :  
DR. E. LESTER JONES . .  535 

Scientific Evmts : 
Dutch Exploratim in  Central Bor~teo; The Ameri- 
can M w e m  Expedition to Greenland; An  Inter- 
l za t iml  Orgawizatim for Standardization; Chem- 
ical Warfare Service Comltants 538 

Scientific Notes and New 540 

University and Educatimal Notes 544 

Discw- and Correspondence : 

The Case of Astacw vs. Potamobius: DR. G. W. 
STILESand CLARAEDITH BAKER. The Decomposi- 
tion of Certain Toxins by Enown Organisms: DR. 
WRIGHTA. GARDNER.Cavaliini's "Asexwl Cycle 
in Arcella": DR. BRUCE D. REYNOLDS.The Trop- 
i w l  Research Station of the New Pork Zoologioa.! 
Society: JAY I?. W. PEARSON 544 

Scientifio Books : 

Rowley's Tanidermy and Museum Exhibitim: 
PROFESSORGRINNELL 546J .  " 

Spedal Articles: 

Are Drmatherizcm. and Microcolzodolz Mammak? 
PROFESSORG. G. SIMPSON. Viability of I)esiccated 
or Glycerinated Cells of a Chictcen Sarcoma: WARO 
NAIFAHARA. A t m :The Magnetic Properties of 
JACOB 
RODEBU 548 

The American Association fm the Advancement of 
Science: DR. BURTON E. LIVING.STON . 551 

Science News x 

SCIENCE: A Weekly Journal devoted to the Ad- 
vancement of Science, edited by J. McKeen Cattell 
and published every Friday by 

T H E  SCIENCE PRESS 

Lancaster, Pa. Garrison, N. Y. 


New York City: Grand Central Terminal. 

Annual Subscription, $6.00. Single Copies, 15 Cts. 


SCIENCE is the offlcial organ of the American Associa- 
tion for the Advancement of Science. Information regard- 
ing membership in the Association may be secured from 
tho offlce of the permanent secretary, in the Smithsonian 
Institntion Building, Washingon, D. C. 

Entered as second-class matter July 18, 1923, at the Post 
Offlee at Lancaster, Pa., under the Act of March 8, 1879. 

WILLIAM BATESON 

WITHthe recovery of Mendel's paper a new era in 
the study of heredity began. Bateson a t  once became 
a recognized leader in the new movement. His 
earlier work on variation had supplied him with a 
wealth of material that only waited the clue that 
Mendel's theory afforded, and his experimental work 
on discontinuous variations, that had already started 
before 1900, had prepared him for the acceptance and 
realization of the profound significance of the new 
theory. 

The ardor with which Bateson undertook to apply, 
test and extend Mendel's discovery, the keenness that 
he brought to bear on the new work, and the com-
plete frankness with which he discussed "uncon-
formable cases" had a wide influence on the rapidly 
growing school of genetics. 
#

He did not try to hide his contempt for second- 
rate work, and he was unsparing in the exposure of 
the pretensions of those who were satisfied with lower 
standards. This sometimes led to acrimonious re-
joinders, but it put fear into the hearts of those who 
continued to use an outworn phraseology of variation 
and heredity that no longer had any real significance. 
He hit and he hit hard! If  he disagreed he said so 
flatly, and could always give a cogent argument for 
his disagreement. His intellectual rectitude was be- 
yond all praise and recognized by friend and foe 
alike. His courtesy and hospitality were unfailing, 
and he will be missed by a host of admirers, and re- 
gretted, I can not but think, by those of his opponents 
who found him a foeman worthy of their steel. 

His own work extended the fundamental principles 
of genetics in many directions. The more difficult 
the problem the more it attracted him if it  offered an 
opportunity for exact experimental investigation. 
The perseverance with which he followed every clue 
-"treasure your exceptions," he said-and the high 
standards of work that he insisted on for himself as 
well as for others made a deep impression on his col- 
leagues. His death came suddenly in the midst of 
his labors, and students of genetics the world over 
have felt deeply the loss of a friend of outstanding 
intellect and commanding personality. 

Bateson's first important contribution dealt with 
material collected in this country in 1883. H e  had 
seen an announcement in the Johns Hopkins Uni- 
versity circular that Balanoglossus had been found 
a t  the Marine Station, then situated a t  Hampton, 
Virginia, and wrote to Brooks asking permission to 
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come to the station to work on this rare and extra- 
ordinary worm. "Brooks sent me a cordial invita- 
tion to come over and try. Such leave was no little 
thing to give, fo r  Balanoglossus must have been 
known to be one of the prizes of the station, but i n  
professional generosity Brooks was royal and lavish." 
The friendly relation between Brooks and his stu-
dents that had so much to do with his influence over 
them was soon established with Bateson. At  the 
time Brooks was absorbed in writing his treatise on 
heredity. Bateson wrote later (1910) : "E'or myself 
I know it was through Brooks that I first came to 
realize the problems which for  years have been my 
chief interest and concern." "Variation and heredity 
with us  had stood as  axioms. F o r  Brooks they were 
problems. As he talked of them the insistence of 
these problems became imminent and impressive." 

The material collected a t  Hampton and in the fol- 
lowing year a t  Beaufort, N. C., led to papers on the 
early stages of development and on the morphology 
of the adult worm. I n  a later paper on "The Ances- 
t r y  of the Chordata" Bateson discussed, in  guarded 
terms, the position of Balanoglossus in  relation to the 
vertebrates, reaching the conclusion that the struc- 
tural resemblances indicated relationship and that 
the unsegmented nature of the notochord and central 
nerve cord indicated that the ancestor was not seg- 
mented, and that the repetition seen in the body cavi- 
ties and gill-slits must have had a n  independent 
origin. This question of repetition haunted Bateson 
f o r  the rest of his life. His later conclusion is inter- 
esting. 

The meaning of cases of complex repetition will not 
be found in the search for an  ancestral form which, 
itself presenting the same character, may be twisted into 
a representation of its supposed descendant. Such forms 
there may be, but in finding them the real problem is 
not even resolved a single stage; for from whence was 
their repetition derived? The answer to the question can 
only come in a fuller understanding of the laws of growth 
and of variation which are as yet merely terms. 

A t  the present time, forty-three years later, this 
statement may still stand word for  word. 

In  1894 appeared "The Materials f o r  a Study of 
Variation" which has recently been called Bateson's 
most important work. Here he brought together a 
great number of widely scattered cases bearing on 
discontinuity in  variation. I t  is the particular use 
that Bateson made of this evidence that is the most 
interesting feature of the book. H e  argued that 
since evidence for  discontinuity is to  be found every- 
where in animals and plants, evolution through natu- 
ral  selection, which he interpreted to mean by the 
selection of continuous variation, mill not account fo r  
the origin of species. This relationship of variation 

to species-fonnation was a problem that interested 
Bateson intensely. H e  recurs to it over and over 
again in his later writings. 

This book on discontinuity in  variation ap-
peared six years before de Vries's mutation theory, 
in  which discontinuity i n  inheritance is the central 
theme, but Bateson seems never to have become con- 
vinced that the discontinuity shown by de Vries's 
mutants in Oenothera furnishes the sort of evidence 
for  discontinuity which he himself appealed to as  
supplying the materials f o r  evolution. 

I n  the preface to "The Materials'' Bateson says, 
referring to his earlier discussion of the phylogeny 
of the vertebrates, "over it  all hung the suspicion 
that the then current morphological arguments and 
interpretations might not be sound." I n  these dis- 
cussions we a re  continually stopped by such phrases 
as  "if such and such a variation then took place and 
was favorable." Again, "the whole argument is 
based on such assumptions as  these-assumptions 
which, were they found in Paley or Butler, me could 
not too scornfully ridicule." Bateson set himself, 
therefore, the task of collecting and codifying the 
facts of variation as  "the first duty of the naturalist." 
H e  brought together a great body of evidence from 
the literature and from this he reached the conclu- 
sion that the forms of living things taken a t  a given 
moment show a discontinuous series and not a con-
tinuous series. H e  also argued that the forms of 
living things may be separated into specific groups 
or species, "the members of each such group being 
nearly alike, while they are  less like the members of 
any other group." Assuming that the doctrine of 
descent is true in the main because of the difficulty 
of forming any alternative hypothesis as  good, he 
then examined the theory of natural selection in the 
light oil these conclusions. On the theory of natural 
selection "specific diversity of form is consequent 
upon diversity of environment and diversity of en-
vironment is thus the ultimate measure of diversity 
of specific form. But "diverse environments often 
shade into each other insensibly and form a con-
tinuous series, whereas the specific forms of life which 
a re  subject to them on the whole form a discon-
tinuous series." The magnification of this difficulty 
furnishes the basis of Bateson's critical attitude to- 
wards Darwin's theory. 

H e  points out that while the study of the adapta- 
tion of living things was undertaken as  a test of 
the theory of natural selection its study ceases to help 
us a t  the exact point a t  which help is most needed. 
"We are seeking f o r  the cause of the differences be- 
tween species and species and i t  is precisely on the 
utility of specific differences that the students of 
adaptation a re  silent. For, as  Danvin and many 
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others have often pointed out, the characters which 
visibly differentiate species are not as a rule capital 
facts in the constitution of vital organs but more 
often they are just those features which seem to us 
useless and trivial . . ." "In the early days of the 
theory of natural selection it was hoped that with 
searching the direct utility of such small differences 
would be found, but time has been running now and 
the hope is unfulfilled." "Hence though the study of 
adaptation will always remain a fascinating branch 
of natural history it is not and can not be a means 
of directly solving the origin of,  species." 

Bateson's general conclusion is summed up in the 
statement "that the discontinuity of which species is 
an expression has its origin not in the environment 
nor in any phenomenon of adaptation but in the 
intrinsic nature of organisms themselves manifested 
in the original discontinuity of variation." "The dis- 
continuity of species results from the discontinuity 
of variation?' 

When in 1900 Mendel's paper (1865) was brought 
to light and confirmed by the results of de Vries, 
Correns and Tschermak, Bateson a t  once realized its 
importance. H e  was at the time himself engaged in 
a study of the inheritance of discontinuous variation 
and had become familiar with evidence that falls into 
line with Mendel's interpretation. H e  republished 
(1902) the English translation of Mendel's paper that 
had been prepared by the Journal of the Royal Horti- 
cultural Society (1900), and emphasized its far-
reaching application. In  collaboration with Miss 
Saunders, Bateson sent in his first report of the work 
to the evolution committee of the Royal Society (Dec. 
17, 1901), which was published in 1902. I n  this re- 
port experiments of Miss Saunders with plants 
(Lychnis, Datura and Matthiola) and Bateson's with 
poultry furnished an admirable verification of "Men- 
del's Law" and served as a sufficient reply in them- 
selves to an inadequate and prejudiced critique of 
Mendel's results that had appeared in Biometrica. 
As I have said, in the first edition. of the "Principles" 
in 1902, Bateson took up the cudgels in defence of 
Mendel's work. His vigorous onslaught (based on 
direct familiarity with the facts in the case) on Wel- 
don's misleading review of Mendel's work made it 
impossible that the importance of the new discovery 
should be overlooked or disregarded. "The study of 
variation and heredity must be built on statistical 
data, as Mendel knew long ago; but as he also per- 
ceived the ground must be prepared by specific ex- 
periment. The phenomena of heredity and variation 
are specific, and give loose and deceptive answers to 
any but specific questions. That is where our exact 
science will begin." In  our sparse and apathetic 
community error mostly grows unheeded choking 
truth. That fate must not befall Mendel now." 

Between the years 1902 and 1909 further reports 
to the evolution committee were made by Bateson and 
his collaborators. A large amount of exact informa- 
tion concerning heredity over a wide range of animals 
and plants appears in these reports. They have 
also a special interest to students of genetics. Each 
stage in the progress of the work that Bateson and 
his collaborators were carrying out a t  Cambridge 
is here set down. The reports give an insight both 
into the methods undertaken to study the problems 
and into the origin of some of the ideas a t  which. 
Bateson later arrived. It is difficult to pick out a n y  
one subject as more important than another, but the 
work on stocks by Miss Saunders, the work of Hurst 
and of Bateson and Punnett on the inheritance of the  
shape of the comb and color of the plumage in poul- 
try, the work on sweet peas by Bateson and Punnett 
contributed many important facts to the study of 
genetics. The explanation of the reversion that ocs- 
curs when certainewhite races of peas are crossed, 
taken in connection with CuBnot's analysis of the re- 
lation of recessive whites to color determiners in mice, 
and the discovery of coupling and repulsion of cer-
tain characters in sweet peas (1900) (now more 
familiarly known as linkage) are two of the out-
standing results that have had important develop- 
ments in the extension of Mendelism. But in such 
an abundance of material it  is difficult to select the 
more significant parts. One feature of these re-
ports is characteristic. Nothing is glossed over for 
the sake of uniformity. Exceptions are reported and 
emphasized. Their examination whenever possible is 
the starting point for further study that is often 
illuminating. In  a summary of genetic work up to 
1906 (Progr. Rei. Botan.) Bateson made the follow- 
ing significant comment . . . "it is practically im- 
possible to make any general statement as to which 
characters are dominant and which are recessive . . , 
I t  may be suggested that in the dominant type some 
element is present which is absent in the reomivs 
type. The difficulty in applying such a genmliza-
tion lies in the fact that not very rarely characters 
dominate which appear to us to be negative." As 
examples, the dominance of hornless cattle and of the 
abortive condition of the female organ in the lateral 
florets of barley are given. "Consequently we a re  
almost precluded from regarding dominance as merely 
due to the presence of a factor which is absent ink 
the recessive form. Not impossibly we may have bol 
regard such negative characters as due to the presence 
of some inhibiting influence but in our present stage 
of knowledge there is no certain warrant for such 
an interpretation." This reserved attitude Bateson 
always held, returning to a discussion of it in a paper 
that appeared (Jour. Genetics, 1926) shortly after his 
death. 
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In  1913 the greatly enlarged second edition of the 
"Principles" appeared, summarizing Bateson's own 
work arid that of the Cambridge School as well as 
that published elsewhere. This book has been for 
many years the reference book for students of 
genetics. 

In  the Silliman lectures given a t  Yale University 
in 1907 (published in 1913) some of the more general 
problems of biology were discussed in the light of the 
new discoveries in genetics. Bateson writes : 

On attempting a more general discussion of the bear- 
ing of the phenomena on the theory of evolution I found 
myself continually hindered by the consciousness that 
such treatment is premature and by doubt whether it 
were not better that the debate should for the present 
stand indefinitely adjourned. That species have come 
into existence by an evolutionary process no one seri-
ously doubts; but few who are familiar with the facts 
that genetic research has revealed are now inclined to 
speculate as to the manner by which the process has been 
accomplished. 

These lectures carry the reader f a r  afield. From 
beginning to erad the problem of species is under 
examination. Bateson's first-hand information re-
lating to a wide range of subjects is nowhere more 
manifest than in these lectures. The difficulty of 
explaining the origin of species through the survival 
of better adapted individuals is again subjected to 
drastic criticism mainly on the ground that the dis- 
tinctiveness of species-a view towards which Bateson 
strongly inclined-bears no demonstrable relation to 
their fitness for the particular environment in which 
they live. This contention, which has long been a 
stumbling block to selectionists and is inherent in 
Darwinism taken literally, has seemed less significant 
to others who, following Darwin, do not find the dis- 
tinctiveness of species as sharply marked as Bateson 
postnlates, and who find no real difficulty in the ab- 
sence of adaptive features in those characters chosen 
by systematists in defining species. For on the one 
hand i t  is recognized that the characters chosen are, 
for the most part, arbitrarily picked out because they 
are constant, hence are not necessarily the characters 
that furnish the basis for  selection of the types in 
question, and on the other hand it is recognized that 
there is no serious difficulty in accounting for the 
constancy of these chosen specific characters provided 
they are recognized as by-products of physiological 
factors themselves of real importance for the welfare 
of the individual. 

I n  the summer of 1914 the British Association met 
in Australia and Bateson gave the presidential ad- 
dress-on heredity. Here he goes over much of the 
ground covered by "The Materials" and "The Prob- 
lems of Genetics" but develops farther in a tentative 

and speculative vein some of his earlier views. He 
was frankly skeptical concerning the nature of the 
elements or  factors of Mendelian nomenclature which 
he thinks are sorted out amongst the offspring by a 
process of cell-division in an orderly fashion. "That 
they are in some way directly transmitted by the 
material of the ovum and of the spermatozoon is ob- 
vious, but it seems to me unlikely that they are in 
any simple or literal sense material particles. I sus-
pect rather that their properties depend on some 
phenomenon of arrangement." Thus, in a gnarded 
way, he definitely disassociated himself from the 
movement then already in full swing that identifies 
the genetic elements with the stable materials of the 
chromosomes. He also states that he is entirely skep- 
tical as to the occurrence of segregation solely in the 
maturation of the germ-cells which he thinks "as 
almost decisively" negatived by the different factors 
carried by the male and female organs in certain 
plants. Later work, however, has shown that these 
differences find a reasonable explanation as the re-
sult of gametic lethals, although Bateson seems never 
to have appreciated the genetic evidence for this con- 
clusion. Probably the most novel feature of the 
Australian address is the application of the presence 
and absence hypothesis to the possibilities of evolu- 
tion through loss. IIe quite frankly points out where 
that view leads. If, he says, we may have to forego 
the claim that variations arise by the additiolz of 
"factors" and if, as he believes, the evidence favors 
the view that all known mutant changes are due to 
losses, it  would seem to follow that if evolution is 
based on such variations it is due to degradation of 
the original germ-materials. Curiously enough, in the 
same summarization he suggests the possibility of 
fractionation of factors which would appear as a half 
way step but which possibly might equally well be 
interpreted as any kind of a change in a gene. The 
evidence adduced for fractionation is, however, based 
on changes in visible characters that can hardly in the 
light of recent development be claimed as a substan- 
tial argument. The highly speculative nature of these 
suggestions he fully realized and adds the caution: 
"I do not suggest that we should come to a judgment 
as to what is or is not probable in these respects. 
As I have said already, this is no time for devising 
theories of evolution and I propound none," 

The second part of the address delivered a t  Sydney 
goes over much the same ground that Bateson had 
already covered in his Herbert Spencer lecture (1912). 
On these two occasions only, has Bateson ventured to 
express his views on the biological aspects of the 
structure of human society. I n  plain language he 
points out the appalling lack of conscious foresight 
in the preservation of the human race and the effect 
of the modern tendency to preserve the socially unfit. 
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He points to the immense variability in the human 
stock : 

How hard it is to believe the polymorphism of man 
. . . How few of these could have changed parts with 
each other. . . . In no wild species, not even among 
the ants do we find any polymorphism approaching to 
this. I never cease to marvel that the more divergent 
castes of civilized humanity are capable of inter-breeding 
and producing fertile offspring from their crosses. Noth-
ing but this paradoxical fact prevents us from regard- 
ing many classes even of Englishmen as distinct species 
in the full sense of the term. . . . The problem that 
confronts the political philosopher is to find a system 
by which these differentiated elements may continue to- 
gether to form a coordinated community while each ele- 
ment remains substantially contented with its lot. 

Bateson's conviction that many of the observed 
physical traits that distinguish individuals trace back 
to genetic differences will be applauded by students 
of human heredity, and his contention that a mixed 
population may better serve the purposes of modern 
civilization than a homogeneous one, may not be con- 
tested, but there may still be grave doubt as to 
whether these observable differences play as impor- 
tant a r61e in the advance o r  retardation of a social 
group as do the traditional and economic influences 
that determine the behavior of the group as a whole. 
I t  is noticeable that the rigorous standard that he 
demands in others dealing with Darwin's theory of 
natural selection scarcely warrants some of the bold 
prophecies he makes concerning the future of the 
human race under present conditions. "The essen-
tial difference between the ideal of democracy and 
those which biological observation teaches us to be 
sound, is this : democracy regards class distinction as 
evil; we perceive it to be essential." Aside from 
the view as to what democracy is or  is not, it must 
be questioned, I think, whether "biological observa- 
tion" has anything authoritative to say on the matter, 
since the fabric out of which political systems are 
made and transmitted from one generation to another 
involves mental processes about which a t  present 
biological observation has little if anything that is 
worth while to contribute. 

I n  1910 Bateson accepted the directorship of the 
John Innes Horticultural Institution, which became a 
center of research in genetics. Here in collaboration 
with associates and students he turned out year after 
year a series of important papers dealing with sev-
eral difficult problems in heredity. The more signifi- 
cant of these contributions deal with (1)the inheri- 
tance of "rogues" in peas whose peculiarities Bate-
son was inclined to believe could throw light on the 
problem of the time of segregation of characters; (2) 
the variation shown by root cuttings, probably a peri- 
clinal phenomenon; (3)  the inheritance of double 

flowers and sex characters in begonias; (4) studies 
on variegation; and (5) on the genetics of Primula, 
etc. Bateson was attracted by these problems partly 
because they were puzzles, partly no doubt because 
they did not seem to conform to the then current 
methods of genetic analysis and might therefore open 
up new fields of adventure. 

Bateson brought to his work an exceptionally wide 
and first-hand familiarity with plants and animals. 
H e  had also an extensive knowledge of the literature 
of his subject a t  command and an ability to express 
himself fearlessly in classical and clear English. His 
personal interests extended far  beyond the immediate 
fields of his researches. His deep interest in paint- 
ing and other forms of ar t  must have surprised his 
scientific friends when they discovered it for the first 
time, and his artist friends would no doubt have been 
equally surprised to have discovered his far-reaching 
influence on the biological science of his time. 

T. H. MORGAN 
COLUMBIAUNIVERSITY 

THE RELATION OF MAPPING TO 

MODERN CIVILIZATION1 


WHEN the pioneers, with their covered wagons, 
started west from Kansas City and other points in 
Missouri, they felt little need for maps except those 
of the crudest type. They had imagination or they 
would not have started forth; but lEke every other 
age, they did not see much beyond the present and 
could not visualize what was coming. Railroads, 
hydroelectric developments, growth of modern towns 
and cities were beyond their imagination. Accord-
ingly, when the time came for establishing boundaries 
and making maps, they, like men of every other age, 
met the present needs and were little concerned about 
the future. The division of land was their first con- 
cern. As the land had little value, moderately correct 
surveys were considered quite sufficient. In  many 
places the points were marked temporarily, rather 
than for permanent use, and were lost in a few years. 
One of the results has been a great deal of litigation, 
and in the case of lands which later became of great 
value, such as oil fields, the cost of litigation has un- 
doubtedly been greater than good maps would have 
cost if made in tbe first place. 

I n  the early work the magnetic compass was much 
used, and this fact has been blamed for a great deal 
of inaccuracy. Recent investigation has shown that 
in most cases i t  was quite as much the use of care-
less methods that was responsible for the defects of 
the survey. The magnetic compass is an easy instru- 

I1 Presented before Section M, American Association 
for the Advancement of Science, Kansas City, December 
30, 1925. 


