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The Science of Politics 

HE recent publication of a five-volume report on 
Presidential Nominating Politics in 1952, pre- 

pared under the auspices of the American Political 
Science Association, affords an appropriate occasion 
for remarking on the status of the science of politics. 
It was in a spirit of bravery, if not of bravado, that 
the American Political Science Association was 
formed 50 years ago. Scientific research in the field 
of polities was to be the true hallmark of the profes- 
sion. But in the intervening years, many other activi- 
ties have been allowed to pass as political science that 
are much less strenuous and much less dangerous. 
The recent project was an attempt, among other 
things, to bring renewed attention to a central area of 
professional concern. 

The project started modestly enough as an effort 
to learn something currently about how the delegates 
to the national political conventions were being se- 
lected in the spring of 1952 in about 15 states. A re- 
markable outpouring and mobilization of voluntary 
efforts eventually produced reports for all 48 states. 
These reports covered not only the methods of selec- 
tion but also the composition of the delegations, their 
instructions, their voting behavior at the conventions, 
and what happened to them after they went home. 

This observational material has been sifted, organ- 
ized, edited, surrounded by an apparatus of general 
reference material on polities in the 48 states, and 
published in the four regional volumes of the report. 
Volume I of the report contains historical, analytical, 
and theoretical approaches to the problem. The report 
as a whole is probably the most elaborate effort to de- 
seribe and analyze a complicated phenomenon on a 
48-state basis that has ever been completed. 

Participants would, nevertheless, be the first to ad- 
mit that the effort represents no more than an appli- 
cation of rudimentary types of scientifie method. The 
only excuse is the fact that there is no part of the 
American political system that is more mysterious, 
more bewildering, or more chaotic. If Ostrogorski’s 
description of the national political conventions, writ- 
ten a half-century ago as an eyewitness account and 
still widely quoted in the textbooks, is te be regarded 
as a first approximation, the present effort is not much 
more than a second. There is need for a third approxi- 
mation that will get closer to an adequate description 
of those elements of reality that may be found to have 
some continuing importance. 

As political science moves into its second half-cen- 
tury as an organized profession, it can be hoped that 
there will be many future projects that will undertake 
to observe and deseribe the phenomena of polities and 
to develop the necessary techniques of classification 
and analysis. The social sciences have recently been en- 
riched by many advances in methodology that are per- 
tinent to scientific research in polities. What is needed 
increasingly is some plan or system for the conduct 
of research in polities that will utilize the more ad- 
vanced methodologies while also applying them in 
simultaneous field research throughout the country. 
This is not an easy goal to achieve, but progress in 
that direction can be anticipated. 

Pau T. Davip 
Editor-in-Chief 

Presidential Nominating Politics in 1952 

The Brookings Institution 
722 Jackson Place, Washington 6, D.C. 
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Chromosomes, Mutations, and Cytoplasm in 

Maize 

Marcus M. Rhoades 

Department of Botany, University of Illinois, Urbana 

T seems appropriate here (1) to quote the state- 
ment made by the late R. A. Emerson at the 
Sixth International Genetics in 
1932. He said, 

Congress of 

I cannot refrain from noting here a very real ad 
vantage experienced by students of maize genetics, 
which is in no way related to the peculiar character 
istics of the maize plant. I am aware of no other 
group of investigators who have so freely shared with 
each other not only their materials but even their un- 
published data, The present status of maize genetics, 
whatever of noteworthy significance it presents, is 
largely to be credited to this somewhat unique, un 
selfishly cooperative spirit of the considerable group 
of students of maize genetics. 

The Maize Genetics Cooperation was Emerson’s ecre- 
ation; its success reflected the high esteem in which he 
was held. Although maize students no longer are the 
only group that freely exchanges unpublished infor- 
mation and genetic strains, it was the outstanding 
success of the Maize Genetics Cooperation that led 
others to start similar enterprises. It is true that this 
splendid effort did much to advance the progress of 
maize genetics, and the spirit that motivated it still 
prevails today. 

Genetic investigations with maize fall into two eras. 
The first era, which may be said to have ended about 
1925, was one in which purely genetic studies domi- 
nated; the cytological work was largely concerned 
with determining the correct number. 
Students of maize devoted their efforts to the estab- 
lishment of a genetic framework upon which the cyto- 
genetical studies of the second era were to be built. 

A good deal of experimental work was done with 
maize prior to the rediscovery of Mendel’s laws in 
1900. Xenia was described, the vigor of F, hybrids 
of variety crosses was noted, segregation of contrast- 
ing characters was reported, and so forth, but no far- 
reaching conclusions were drawn. Maize genetics truly 
began in 1900 when De Vries reported the first case 
of Mendelian inheritance in maize, which involved the 
sugary locus. This was followed in the next year by 
Correns’ description of the heredity of several endo- 
sperm characters, including that of sugary. In the sue- 
ceeding years, American investigators, notably Col- 
lins, Kempton, East, Shull, Emerson, and Hayes, 
studied the transmission of an ever-increasing number 
of alternative characteristics, at first chiefly of the 
more obvious color differences. Emphasis was then 

chromosome 
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rightfully placed upon ascertaining whether heredity 
in maize conformed to Mendelian principles. 

As more and more characters were studied, it was 
inevitable that linkage would be found. Actually, the 
first linkage in maize was reported by E. Lewis Sturte- 
vant in 1884 when he described the associated inheri- 
tance of the genes for sugary endosperm (su) and 
pod corn (Tu), but the true nature of the phenomenon 
was not recognized. Correns, in 1902, reported aber 
rant ratios of the starehy-sugary alleles in the F, of 
a cross between a pop and a sugary strain. He mis- 
takenly attributed the deficiency of sugary kernels to 
selective fertilization. It was later suggested by Emer 
son that the aberrant ratios were caused by some fac 
tor linked with the sugary locus, and in 1926 Mangels- 
dorf and Jones designated this factor Ga. The first 
unquestionable and clearly recognized linkage in maize 
was reported in 1911 by Collins and Kempton, who 
found that the gene for waxy endosperm was linked 
in its inheritanee with a gene for aleurone color, which 
was shown to be the C factor by Bregger in 1918. 

One of the most important papers, prior to the 
advent of cytogenetics, was Emerson’s classical analy- 
sis of the genetics of plant color in 1921. This paper, 
possibly more than any other, placed maize genetics 
on a firm foundation. Other important researches in 
the second and third decades of this century were the 
analysis of the complementary interaction of genes in 
the production of aleurone color by East, Hayes, and 
Emerson, the demonstration of allelic series at the A,, 
R, and P loci by Emerson and Anderson, the cytolog- 
ical studies by Randolph on the genetically inert su- 
pernumerary B chromosomes, the genetic studies of 
intergeneric Zea-Euchlaena hybrids, and the demon- 
stration that pericarp variegation was due to a mu- 
table gene, which was the first proof of such a genetic 
basis for variegation. Studies of sex expression, of 
variability in crossing over, of factor interaction, of 
quantitative inheritance, and of duplicate factor in- 
heritance with its implication of an ancient amphi- 
diploid origin for maize were all fundamental and 
signifieant investigations. 

There is in maize an astonishing array of gene-con- 
trolled:characteristies. Mutations have been found that 
affect every conceivable part of the plant. Nearly 500 
mutant genes are listed in the recent compilation by 
Weijer, which is by no means complete, since many 
induced and spontaneous mutations have not been 
cataloged. Since 1902 the linkage relationships of 
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many of these genes have been investigated. These 
studies culminated in the establishment of ten inde- 
pendent linkage groups, which are shown in Fig. 1. 
Once this has been done by purely genetic methods, 
the stage was set for the next great advance, which 
came with the cytological identification of the chromo- 
somes of the monoploid complement. 

In my opinion the second era, marked by the rise 
of cytogenetics, began with MeClintock’s study of tri- 
ploid maize in 1929. The different primary trisomic 
types derived from this triploid made possible the 
first correlation of linkage groups with specifie chro- 
mosomes. Although maize is now considered excellent 
cytological material, it was not always thus. Prior to 
the development of the acetocarmine smear technique 
by Belling in 1921, maize cytologists worked primarily 

Linkage maps of maize. The genes in linkage group 1 are carried by chromosome 1, and so forth. 

with paraffin sections of root nieristems. As can be 
seen from the polar view of a root tip metaphase (Fig. 
2A), where little more than chromosome number can 
be ascertained, maize did not appear to be promising 
for cytological studies. I recall Emerson relating that 
Edward Murray East of Harvard, who began his dis- 
tinguished career as a maize geneticist, decided to 
forsake corn for Nicotiana because maize was in his 
opinion wholly unsuited for cytological purposes. 
East’s conclusion would be justifiable if nothing bet- 
ter than sections of root tips were available. How- 
ever, in 1929 McClintock reported that the ten chro- 
mosomes could be recognized at the prophase of the 
first microspore division. The longest member of the 
haploid complement was designated as chromosome 1, 
the second longest as chromosome 2, and so forth. The 

Fig. 2. 
phase in root tip. (B) Prophase of first microspore division. (C) Mid-prophase of first meiotic division [from prepa- 
ration by D. T. Morgan, Jr.]. 
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Chromosome size and morphology in different tissues of the maize plant. (A) Polar view of somatic meta- 

ScrENCE, VOL. 120 



microspore chromosomes shown in Fig. 2B are more 
favorable for cytological observations than are those 
of root tips; but it was from McClintock’s later stud- 
ies of the morphology of the pachytene chromosomes 
that the great beauty of the maize chromosomes be- 
came apparent (Fig. 2C). Here the ten chromosomes 
of the monoploid complement are morphologically dis- 
tinguishable by (i) their relative lengths, (ii) distine- 
tive chromomere patterns, (iii) deep-staining knobs 
in characteristic positions, (iv) locations of the cen- 
tromere (thus determining arm ratios), and (v) the 
degree of heteropyenosis of the chromomeres adjacent 
to the centromeres. 

The most striking feature of the pachytene chromo- 
somes is the presence of large, deep-staining hetero- 
pyecnotic knobs. The number of knobs varies greatly 
in different strains of corn. Knobs have been found 
in 22 different positions. Some strains have only knob- 
less chromosomes, while in other races a maximum of 
16 knobs has been found in a single plant. When a 
particular knob is present on a certain chromosome, 
it is a constant feature of the chromosome, and its 
inheritance is as precise as that of a mutant gene. 
Knobs are cytological markers in the same sense that 
mutant genes are genetic markers, and they have been 
used extensively in cytogenetic experiments. As is dia- 
grammatically illustrated in Fig. 3, one or more knobs 
may be found on each of the ten chromosomes. Long- 
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Fig. 3. 
lengths, centromeres, and knob positions. 
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Diagram of maize chromosomes showing relative 

ley, in his extensive study of knob position, found that 
their loeations along the lengths of the chromosomes 
were not random; there are no knobs in the proximal 
half of any chromosome arm. Knobs vary in size from 
those no bigger than prominent chromonieres to ones 
with a diameter several times that of the pachytene 
chromosomes. Most knobs are internally located; of 
the 22 different knob positions, only three are strictly 
terminal. 

Knobs consist of genetically inert, accessory ma- 
terial. No effect has been associated with them save 
their role in the formation of neocentromeres at both 
meiotic anaphases when the abnormal form of chro- 
mosome 10 is present (see below). It is improbable, 
though, that knobs are truly inert; it is more likely 
that our techniques are too insensitive to detect the 
part they play in cell metabolism. The largely het- 
eropyenotic supernumerary B chromosomes are also 
considered to be inert or subinert, and it is significant 
that Longley found in different races a negative corre- 
lation between numbers of knobs and of B chromo- 
somes; that is, strains with many knobbed chromo- 
somes had fewer B chromosomes than did few-knobbed 
races. 

In any consideration of the significance of knobs 
on maize chromosomes, mention must be made of the 
hypothesis of Mangelsdorf and..Reeves, which holds 
in part that modern maize originated from an ancient 
cross between pure knobless maize and a Tripsacum 
species with many terminal knobs. If this is true, all 
the knobs of modern maize would be of Tripsacum 
origin. Although knobs are genetically inert and would 
in themselves have no phenotypic effect, it is assumed 
that segments of genically active chromatin accom- 
panied the knobs when they were transposed to the 
pure maize chromosomes. It is these remnants of the 
Tripsacum genotype that are held responsible for the 
tripsacoid features of modern maize. It is, however, 
somewhat puzzling that we find today no indication 
of the ancestral rearrangements that were necessary 
for the transposition of the terminal Tripsacum knobs 
to the interstitial locations they now largely occupy 
in maize chromosomes. 

Although races of maize that have been isolated 
from one another presumably for hundreds of years 
exhibit an amazing range in phenotypes owing to 
genie differences, there is little evidence that gross 
chromosomal rearrangements have accompanied gene 
mutations in the evolution of the corn plant. That 
maize has a stable karyotype is indicated by the fail- 
ure of both Cooper and Brink and later of Rhoades 
and Dempsey to find structural changes in their stud- 
ies of chromosomal homology in exotic races. The 
only known exception is that of chromosome 10, the 
shortest member of the complement. There are two 
kinds of chromosome 10 (Fig. 4). The less frequently 
found,-abuormal, kind of chromosome 10 differs from 
the normal in the chromomere structure of the distal 
one-sixth of the long arm but more strikingly by hav- 
ing a large, chiefly heteropyenotie segment of chro- 
matin terminally located on the long arm. Inasmuch 
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Fig. 4. The two types of chromosome 10 found in races 
of maize: (A) normal type; (B) abnormal chromosome 
10. 

as crossing over is reduced in the distal one-sixth of 
the long arm in plants heterozygous for abnormal 10, 
it is probable that this region with dissimilar chromo- 
meres has some kind of structural modification.. The 
lack of homology of the extra segment with regions 
of other chromosomes is indicated by its failure to 
synapse with them. Moreover, the exceptional nature 
of abnormal 10 is demonstrated by its being respon- 
sible for preferential segregation and for the forma- 
tion of neocentromeres. 

More surprising than the uniformity of chromo- 
some structure in diverse races of maize is the situation 
found in hybrids between maize and annual teosinte. 
Emerson and Beadle found normal val- 
ues in hybrids between Durango, Chaleo, and Florida 
strains of teosinte and maize for all tested chromo- 
some segments except the short arm of chromosome 9 
in the Florida-maize hybrid. The genetic evidence sug- 
gests that these species have few structural differ- 
ences. In agreement with the genetic data is O’Mara’s 
cytological analysis of pachytene pairing, which indi- 
cates that maize and Nojoya teosinte have no detect- 

erossover 

able cytological rearrangements, while Florida teosinte 
differs from maize by an inversion in the short arm of 
chromosome 9, This explains why no crossing over was 
found in this region in Florida-maize hybrids. 

The cytological identification of the individual chro- 
mosomes and their correlation with specific linkage 
groups were the basis for a long series of important 
cytogenetical studies. Maize cytogenetics was in full 
flower in the 1930’s. Among the many significant in- 
vestigations were (i) the correlation of cytological 
and genetical crossing over, (ii) the demonstration of 
chromatid crossing over by both genetic and cytolog- 
ical methods, (iii) studies of synaptie forces respon- 
sible for nonhomologous pairing, (iv) the structure 
and function of the nucleolar-organizing body on 
chromosome 6, (v) trisomie and tetraploid inheritance, 
(vi) cytological and genetic studies of teosinte and 
Tripsacum and of their hybrids with maize, (vii) ex- 
perimental induction of polyploidy, (viii) analysis of 
meiotic processes by study of derangements produced 
by genes such as those for asynapsis, sticky chromo- 
somes, polymitosis, divergent spindle, and so forth, 
(ix) the relationship between crossing over and chro- 
mosome association, and (x) many beautifully exe- 
cuted studies on translocations, deficiencies, inversions, 
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and ring-shaped chromosomes. I realize that it is un- 
fair not to give credit here for the afore-mentioned 
investigations, but the list would be far too long. Suf- 
fice it to say that among those who played a promi- 
nent role in these early studies were McClintock above 
all, Burnham, Stadler, Randolph, Beadle, Longley, 
Mangelsdorf, Reeves, Brink, Creighton, Cooper, An- 
derson, and Clark. 

It was a fortunate coincidence that Stadler was en- 
gaged in his experimental studies on the effects of 
X-rays in inducing mutations at the same time that 
McClintock was making her study of the pachytene 
chromosomes—fortunate for the cytogeneticist, be- 
eause a great number of aberrations 
were available at the very time mastery of the cyto- 
logical technique was achieved, and fortunate for the 
study of induced mutation in that the examination of 
the pachytene chromosomes permitted a more precise 

chromosomal 

determination of the nature of the induced changes. 
For example, deficiencies simulating gene mutation, 
which otherwise would have gone 
now cytologically demonstrable. 

Prior to the discovery of the mutagenic effects of 
short-wave radiations, mutation studies 
chiefly of work on a highly mutable gene at the P 
locus producing variegated pericarp and of studies 
on the rate of spontaneous mutation of a few selected 

undetected, were 

consisted 

loci affecting endosperm characteristics. These loci are 
especially valuable for mutation studies. Each kernel, 
as far as the endosperm is concerned, represents an 
individual, and a single ear comprises a progeny of 
several hundred. It is possible with relatively little 
effort to obtain large numbers. Stadler found that the 
spontaneous frequency of mutation varied widely for 
the different genes. The R gene had a high rate, while 
the Wa gene failed to mutate in his experiments. It 

demonstrated that mutation rates 
of different alleles at the same locus vary widely and 
that it is impossible to characterize a locus as stable 
or unstable. All that can be done is to compare the 
mutability of specific alleles. Following the discovery 
of the mutagenic effects of irradiation with x-rays, 
the study of spontaneous mutation lagged somewhat 
while the spectacular effects of this new agent were 
investigated. 

It was at first hoped that a study of x-ray induced 
mutations would lead ultimately to knowledge of the 
structure of the gene. However, after a long series of 
experiments, Stadler concluded that all x-ray induced 
changes in maize were extragenic in origin and that 
x-rays had failed to induce mutations similar to those 
arising spontaneously. Induced mutations having 
proved ineffective in the attack on the nature of the 
gene, attention was once more centered on spontaneous 
mutation. It was concluded that gene mutation could 
not be studied in experiments where the mutants 
occur at miscellaneous loci, because of the diverse na- 
ture of changes simulating gene mutation. Such extra- 
genie changes may be produced by deficiencies, dupli- : 
cations, small rearrangements, and even by position : 
effects that involve nothing more than a recombination 

was spontaneous 
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of genic elements by crossing over. The proper study 
of gene mutation is concerned with spontaneous 
changes at specific loci that have favorable charac- 
teristics. Two such loci are the A, and R loci in maize. 
In mutation studies, it is essential that the rate of 
spontaneous changes be sufficiently high to afford ade- 
quate numbers of mutations for analysis. The A, and 
R loci have received more than average attention, not 
only because they meet this requirement, but also be- 
cause they have alleles with nonlinear effects. ° 

Let us first consider mutation at the A, locus, 
which is concerned with aleurone, plant, and pericarp 
color. Of the considerable number of alleles at this 
locus, there are two that merit brief consideration 
here. The A” allele derived from an Ecuadorean race 
is similar to the standard A allele typical of North 
American races in its aleurone and plant color effects 
but differs by producing a dominant brown pericarp 
color. Stadler found that the A® gene mutated to a 
new allele, A-dilute, which has the dormant brown 
pericarp effect but whose pale aleurone and red- 
brown plant colors are recessive to those produced by 
standard A. Laughnan in 1949 demonstrated that the 
A® locus was compound, its two component parts, 
alpha and beta, being separable by crossing over. He 
showed that, in 92 percent of the mutations of A?° to 
A-dilute, there was a separation of the alpha and beta 
components by crossing over. The A-dilute mutants 
have only the alpha component. The 8 percent of ex- 
ceptions where mutation of A” to A-dilute was not 
accompanied by detectable crossing over has been 
taken to indicate that mutation of A’ to A-dilute can 
occur without crossing over. Evidence for this conelu- 
sion is that mutation to A-dilute occurs in heterozy- 
gotes where A” is opposite a deficiency. However, the 
recent demonstration by Schwartz of sister-strand 
crossing over gives some support to Laughnan’s sug- 
gestion that some of these exceptional cases could be 
due to unequal sister-strand crossing over. It is un- 
likely, though, that mutation of A” is invariably as- 
sociated with crossing over. This is assuredly not so at 
the RF locus. 

The R locus is similar to the A, locus in that it 
affects both aleurone and plant color. Mutations oceur 
in either the aleurone or plant color component, but 
they are independent events, since never, or rarely, 
does the same mutational event involve both. More- 
over, mutations of one component have no influence 
on the expression of the nonmutated component. The 
two components also respond differently to modifying 
genes. All these facts suggest that the R gene is a 
compound locus—that is, composed of two indepen- 
dent but closely linked genes. However, the finding 
that the mutation rate of the aleurone color compo- 
nent was substantially reduced following plant color 
mutation indicated that aleurone and plant color effect 
were not wholly independent. The question of whether 
or not the R effect was produced by two closely linked 
genes or by one with dual effects was resolved by the 
recent report of Stadler and Nuffer that the two com- 
ponents were separable by crossing over. In heterozy- 
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gotes for certain R alleles, crossing over between the 
two adjacent genes yielded recombination types iden- 
tical to those produced by gene mutation. It is no 
doubt significant that both the A and R loci, which 
have alleles with nonlinear effects, are compound loci. 

That mutation in maize is subject to genie control 
was demonstrated by the finding that the recessive a 
allele is made highly mutable by the Dt gene, al- 
though it is stable in the absence of this controller of 
mutability (Fig. 5). The Dt locus is in, or is adjacent 
to, the heteropyenotie knob terminating the short arm 
of chromosome 9, while the a locus is in chromosome 
3. Chromosomal rearrangements are not associated 
with Dt-induced mutations of recessive a. Increasing 
the dosage of Dt causes an exponential increase in the 
number of mutations but does not affect the time at 
which they occur. Similar in certain respects to the 
a-Dt situation are the results obtained by McClintock 
in her remarkable analysis of mutable loci involving 
the Activator-Dissociation complex. Her results can 
be only briefly mentioned. Both Ac and Ds are be- 
lieved to consist of heterochromatin. The nature or 
state of the Ds locus determines the kind of event that 
will happen at this locus, while the state of Ac con- 
trols both the time and frequency of these events. 
Two kinds of events occur at Ds loci if Ac is present 
in the nucleus. The chromosome breaks or becomes 
dissociated into two fragments at the Ds locus. Fol- 
lowing breakage at the position occupied by Ds, 
fusion of broken ends of sister chromatids may 
produce a dicentric chromatid and an acentrice frag 
ment, or the Ds locus may simply drop out, thus prod- 
ucing a normal chromosome deficient for this locus. 
Which of these two events takes place is determined 
by the state of Ds, while Ac is the controller of 
mutability, since in its absence breaks do not occur at 
Ds. McClintock has found that when Ds was trans- 
posed next to a dominent allele—and transpositions 
of both Ds and Ac are frequent—the normal action of 
this allele is suppressed and it behaves as a recessive. 
However, with the loss of Ds by means of the break- 
age mechanism induced by Ac, the dominant allele 
recovers its normal activity. This restoration of nor- 
mal function simulates a mutation from recessive to 
dominant, but nothing more is involved than the re- 
moval of inhibiting heterochromatin. Not only are 
McClintock’s results of the greatest importance to 
the problem of mutation, but they also have wide im- 
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Fig. 5. Maize kernel homozygous for the recessive a gene 
which is made mutable by the Dt gene. Each black dot 
represents a mutation of a to a dominant A allele. 



plications regarding the nature of gene action and the 
genetic control of differentiation. 

Recently, Brink and Nilan, in a reinvestigation of 
varigated pericarp, reported data which suggest that 
mutation at the P locus involves a mechanism similar 
to that of Ac-Ds, and Peterson from his analysis of a 
mutable pale green locus concluded that an Ac-like 
factor was operating. 

As was true in the study of genes, information on 
the nature of the cytoplasm and its particulate eompo 
nents can come only when heritable modifications oe 
eur whose characteristics can be compared with the 
normal condition. The chloroplast is a particulate cy 
toplasmie component that has a high degree of auton 
omy. Although morphological evidence for chloroplast 
continuity may be inconclusive, there is good evidence 
for genetic continuity from breeding experiments. 

Plastid mutations not only oceur spontaneously but 
ean be induced by the action of specific nuclear genes, 
as has been demonstrated in two cases in maize. A 
second type of cytoplasmic change is that responsible 
for pollen abortion or male sterility. This kind of 
cytoplasmic mutation has occurred a number of times 
and is currently of great interest to the hybrid-seed 
producer, since its utilization promises to make un- 
necessary the costly and tedious task of detasseling. 
It is likely that the cytoplasmic condition responsible 

for male sterility arises from the mutation of a par 
ticulate cytoplasmic factor, but this has not yet been 
fully demonstrated. That interaction of genie and 
cytoplasmic factors is involved in the expression of 
the male sterile phenotype became apparent when it 
was found that certain races carried specific genes 
that were able to suppress the male sterility factors in 
the cytoplasm, while other strains had genes that 
were quite ineffective in this respect. Jones found 
that some lines had a single dominant gene that would 
restore pollen fertility. The dissimilar effect of specific 
fertility-restoring genes on different sources of sterile 
cytoplasm suggests that these cytoplasmic mutations 
are not all identical. A complex situation was en- 
countered in the male sterile condition analyzed by 
Schwartz, where pollen abortion was produced only 
when a specific kind of cytoplasm was combined with 
a dominent gene for male sterility and with the re- 
cessive allele of a suppressor locus. 

Although the amount of work on cytoplasmic in- 
heritance has been negligible compared with that on 
genes and chromosomes, it may be confidently ex- 
pected that significant advances will be forthcoming 
in the future. 

Note 
1. Presented in the symposium “Species that feed mankind,” 

AAAS meeting Boston, 27 Dee. 1953 
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Nuclear Function and Mitosis 

Daniel Mazia and David M. Prescott 

Department of Zoology, University of California, Berkeley 

HEN a cell goes into mitotie division, the 
state of the nucleus is altered in every 
visible respect from that which is ob- 
served in the cell when it is not dividing 

(interphase). In interphase, the nucleus is seen as a 
distinct body, eneased in a membrane. The chromo 
somes exist in a diffuse condition and are seldom re- 
solvable as distinet threads. Often one or more nucleoli 
are present. In the preparatory stages of mitosis, the 
nuclear membrane and the nucleoli disappear, and the 
chromosomes condense into compact bodies of high 
density. The relationship between these states of the 
nuclear apparatus and the functions of the nucleus is 
a question of some importance. The nucleus performs 
two classes of funetions. The reproductive functions 
include the processes that lead to the production of 
a new set of chromosomes identical with the original 
set, guaranteeing that the daughter cells of a division 
will obtain a eomplete representation of the genetic 
material present in the mother cell. It now seems to 
be established with fair certainty that the syntheses 
involved in chromosome reproduction take place dur- 
ing interphase and not during the mitotic process 
itself (1). 
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The class of nuclear functions that may be termed 
“physiological” includes all nuclear activities that are 
necessary for the long-term survival of the cell when 
it is not reproducing. It is reasonably certain that 
the interphase nucleus performs such funetions (2). 

The question to be considered is whether the physio 
logical activities of the nucleus depend on its being 
in interphase condition, or whether they ean be ear- 
ried out during division when the chromosomes are 
condensed and are not separated from the cytoplasm 
by a membrane. 

An experimental attack on this question poses two 
requirements: (i) an adequate supply of interphase 
cells and dividing cells for comparison; (ii) a eri- 
terion for evaluating the physiological activity of the 
nucleus. Both of these requirements may be met by 
choosing the familiar ameba, Amoeba proteus, as ex- 
perimental material. 

It has recently been found by T. W. James (3), in 
this laboratory, that members of clones of A. proteus 
will divide quite synchronously if the temperature is 
cycled. In these experiments, a daily cycle of 12 hr at 
18°C and 12 hr at 26°C was employed. At appro- 
priate times (shortly after the beginning of the high- 
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temperature period), a considerable proportion of 
the cell population was observed to have entered 
mitosis, and these could be identified and recovered 
from the cultures. There was no difficulty in obtaining 
sufficient numbers of dividing cells for the experiments 
(4) deseribed in this paper. Details of the culture 
system will be published elsewhere, but it should be 
noted that a similar principle has been applied re- 
cently by Scherbaum and Zeuthen (5) in obtaining 
synchronously dividing populations of Tetrahymena. 

The criterion of nuclear function applied in this 
investigation was the magnitude of the incorporation 
of phosphate, measured as P*?, into cell constituents. 
The effect of the nucleus on this group of processes 
was discovered by Mazia and Hirshfield (6) and has 
been confirmed and extended by Brachet and ecowork- 
ers (7). It has been shown that within the first hours 
after removal of the nucleus from A. proteus, the 
amount of P*? ineorporated in a given time has 
dropped to 30 to 50 percent of that taken up by 
normal cells under the same conditions. Other studies 
on A. proteus have shown that, during the same time 
interval, the respiration (8), the level of a number 
of enzymes (9-11), the permeability to water (12), 
and the uptake of neutral red (13) seem to be indif- 
ferent to the presence or absence of the nucleus. Thus, 
while the significance of the relationship between the 
nucleus and phosphate incorporation is not under- 
stood, it will serve the purpose of a criterion of nu- 
clear activity. The question we ask is simply: Does the 
phosphate incorporation of the ameba during division 
resemble that of an interphase ameba with a nucleus 
or of an interphase ameba withont a nucleus? 

The experimental procedure was as follows. The 
control sample consisted of 25 nondividing amebas 
isolated from a population that was in the latter half 
of the interphase period, when the cells had passed the 
stage of maximum growth. An equal number of 
amebas at “prophase” was selected for comparison 
with the nondividing group. The criterions of “pro- 
phase” were the rounding up of the organism, the 
absenee of a distinet nucleus, and the absence of a 
division furrow. The two groups of amebas were 
placed in an inorganic medium, free from food organ- 
isms, to which P*?O0* had been added as sodium salts 
to a final aetivity of 20 ue/ml. After 20 min exposure 
at 21°C, the cells were washed repeatedly with non- 
radioactive medium until the fluid showed no detect- 
able radioactivity. The amebas were then mounted in 
sample pans, dried, and assayed for P*? with the aid 
of a windowless Geiger counter. 

The results are given in Table 1. It will be noted 
that a number of the eells divided during the experi- 
ment. This fact shows, on the one hand, that.the ex- 
posure to the radioactive medium was harmless but, 
on the other hand, it signifies that some of the dividing 
amebas were probably at a later stage than others 
when selected. 

It is evident that the P*? incorporation by the divid- 
ing amebas is only about one-half of that of the inter- 
phase amebas. In a general way, therefore, it may be 
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concluded that when an ameba enters division, the P* 
uptake is more comparable to that of an interphase 
cell without a nucleus than to that of one with a 
nucleus. If the level of P** incorporation is in fact a 
eriterion of the physiological funetioning of the nu- 
cleus as defined earlier in this paper, it is to be con- 
cluded that the nuclear functions are absent or survive 
at a very depressed level during mitosis. 

There is an apparent quantitative difference be- 
tween the relative levels of P*? incorporation in divid- 
ing cells and in eells without nuclei when both are 
compared with nucleated interphase cells. Entry into 
division lowers the level by a factor of 2, while the 
earlier data of Mazia and Hirshfield indicated that 
the removal of the nucleus lowered it by a factor of 3. 
The diserepaney could signify a residue of nuclear 
activity during division. However, the values for the 
dividing cells could easily be too high, because the 
length of exposure to the isotope was such that some 
of the dividing cells may have reconstituted their 
nuelei during the experiment. The data on the number 
of cells actually observed to complete their division 
before the end of the experiment suggest that this 
source of error exists. Likewise, the control levels 
could have been low compared with those in the earlier 
experiments, because only “late” interphase cells were 
chosen in the present case. 

Thé depression of an activity of the cell during divi- 
sion is not in itself unexpected. Zeuthen (14) describes 
experiments on dividing sea urchin eggs which show a 
brief depression of phosphate uptake during each 
division. Zeuthen (14) also observes, in Tetrahymena, 
that the rate of respiration, which increases in a linear 
fashion during interphase, levels off during division. 

The present work tends to relate cases of depressed 
eell activity during division to the absence of nuclear 
functions. If our results permit generalization, it is 
predicted that any nucleus-dependent operation of the 
cell will drop to a lower level during division and, 
conversely, that such a decline will be indicative of 
participation of the nucleus. In these terms, Zeuthen’s 
observation that respiration in Tetrahymena does not 
decline during division, but that the synthesis of respi 
ratory machinery ceases, is quite reasonable in view 
of the postulated role of the nucleus in specific bio- 
syntheses (2). 

Table 1. 
proteus at interphase and during mitosis. 

Comparison of P™ incorporation into Amoeba 

Ratio Counts/min Divisions 
Expt. per cell (inter completed 
No. phase / during 

Interphase Dividing dividing exposure 

] 2. 1.3 1.8 4 of 23 
2 2.1 1.2 1.7 1 of 20 
3 2.7 1.7 1.6 6 of 25 
4 2.7 1.5 1.8 7 of 25 
5 2.0 1.1 1.8 4 of 25 
6 1.9 1.0 1.9 8 of 25 

Avg. 2.3 1.3 1.8 



It seems probable that physiological activities of 
the nucleus on which the cell depends for long-term 
normal function depend somehow on the conditions 
existing in the interphase nucleus. It is not difficult to 
propose reasons why this should be the case. First, it 
is quite conceivable that the condensed condition of 
the chromosomes during division is incompatible with 
their functioning. Perhaps it would be more proper 
to say that the highly dispersed condition during in- 
terphase is more compatible with the essentially two- 
dimensional “template” functions that are currently 
the subject of so much interest (15, 16). Second, the 
hypothesis that the specific functions of the chromo- 
somes depend on their being provided with an appro- 
priate intranuclear environment (17) would lead one 
to predict important alterations in chromosomal fune- 
tion during division, when the nuclear membrane is 
altered or absent. Finally, and on a somewhat different 
level, the disappearance of the nucleolus during divi- 
sion should be noted. There is now excellent evidence 
that the nucleolus is an important center of nuclear 
function (18). If this structure, as has been proposed, 
mediates in the action of the chromosome on the cyto- 
plasm, it is only to be expected that such action will 
not be observed in the dividing cell where it is absent. 

The present experiments obviously do not favor any 
one of these alternatives or even limit the possibilities 

to these three. They do, however, tend to prove what 
has been suspected: that the contributions of the 
nucleus to cell function depend on the conditions char- 
acteristic of its state when it is not dividing and 
that the condensed thread so useful to the cytologist 
is a very poor model for a working chromosome. 
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Fungitoxicity of Ethylenethiourea Derivatives 

Saul Rich and James G. Horsfall 

Department of Plant Pathology and Botany, 
Connecticut Agricultural Experiment Station, New Haven 

HE ability to predict fungitoxicity of com- 
pounds has been, and continues to be, an 
elusive but much desired goal. Clues to struc- 
tural changes that appear to increase activity 

are many. It is only seldom, however, that a suggested 
change, based on rationale, results in the creation of 
a fungitoxie molecule from a configuration that is 
completely inactive. This is a report of one such 
ease (1). 

The inactive compound chosen for modification was 
ethylenethiourea. This heterocylic nitrogen compound 
is similar in structure to the imidazolines and pyra- 
zoles, derivatives of which have been found to be very 
fungitoxic (2, 3). In addition, ethylenethiourea con- 
tains a thioketone group that is present in many fun- 
gicides, particularly the derivatives of dithiocarbamic 
acid. Ethylenethiourea, therefore, appears to have 
many of the requirements of a fungitoxic compound; 
yet, it is inactive when tested for fungitoxicity by the 
depression slide technique (4). 

A second reason for interest in ethylenethiourea is 
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that it has been identified (5) as one of the break- 
down products of nabam (disodium ethylenebisdithio- 
carbamate). Because of its lack of fungitoxicity, it 
was thought, however, that this compound could not 
be directly involved in the fungitoxicity of nabam. 
Could it be, however, that ethylenethiourea is unable 
to penetrate through the semipermeable membrane of 
the spore to the site of action? It is possible that 
nabam, or one of its intermediate break-down prod- 
ucts, penetrates readily, decomposing inside to release 
ethylenethiourea in situ. If this were so, then ethyl- 
enethiourea itself could exert fungitoxicity if it were 
changed in such a way as to increase penetration to 
the site of action within the spore. 

One of the simpler methods of increasing penetra- 
tion is the addition of a hydrocarbon substituent to 
the moleeule (6). This possibility was examined by 
measuring the fungitoxicity of some alkyl-substituted 
derivatives of ethylenethiourea (7). These were 
propylenethiourea, N,N’-di-n-butylethylenethiourea, 
N-n-octylethylenethiourea, N-t-octylethylenethiourea, 
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Table 1. Fungitoxicity data for ethylenethiourea and certain of its homologs. Data given as percentage inhibition 
of spore germination at various dosages (y/em’). 

S. sarcinaeforme 
Compound 

1300 130 

Ethylenethiourea 0 0 
Propylenethiourea 92 0 
N,N’-di-n-butylethylenethiourea 54 0 
N-n-octylethylenethiourea 100 100 
N-t-octylethylenethiourea 0 0 
N-n-octadecylethylenethiourea 100 57 

and N-n-octadecylethylenethiourea. Fungitoxicity to 
spores of Stemphylium sarcinaeforme (Cav.) Wilts. 
and Monilinia fructicola (Wint.) Honey was deter- 
mined by using the depression-slide dilution technique. 

The data are given in Table 1. Against S. sarcinae- 
forme, propylenethiourea and the N,N’-di-n-butyl de- 
rivative were weakly toxic. N-n-octylethylenethiourea 
was the most toxic of the series (8). The N-n-octadecyl 
derivative was less toxie than the N-n-octyl derivative, 
while N-t-octylethylenethiourea was completely non- 
toxic. The derivatives fungitoxie to S. sarcinaeforme 
were even more active against M. fructicola. The order 
of toxicity to M. fructicola, however, was about the 
same as for S. sarcinaeforme. The only change in rank 
was in the case of N,N’-di-n-butylethylenethiourea, 
which was very weakly fungitoxie to S. sarcinaeforme 
but was second most active against M. fructicola. 

Concerning the fungitoxicity of these compounds, 
certain points are apparent. Ethylenethiourea ean be 
made into a fungitoxie compound by the addition of 
an alkyl side chain. As in the case of imidazoline homo- 
logs (2), fungitoxicity increases with the length of the 
carbon chain to a certain point and then diminishes as 
the chain becomes longer. The side chain must be nor 
mal to achieve its effect, as was previously found (9) 
for the fungitoxicity of a series of thiophene deriva- 
tives. The fungitoxie derivatives are distinctly more 
active against M. fructicola than they are against 8. 
sarcinaeforme, which is what Horsfall found for the 
action of compounds with lipophilic substituents on 
these fungi (10). Miller, MeCallan, and Weed (11) 
showed that spores of M. fructicola accumulate more 
(1380 ppm) at a single dosage of a lipophilic material 
(2-heptadecyl-2-imidazoline) than do the spores of S. 
sarcinaeforme (860 ppm). 

From these data, can it be deduced that ethylene- 
thiourea may be directly involved in the fungitoxicity 
of nabam? Two points argue against it. First, the 
homologs of ethylenethiourea are definitely more toxic 
to M. fructicola than they are to S. sacinaeforme, the 
reverse of nabam (12). Second, the toxicity of these 
compounds does not approach that of nabarn. These 
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differences may arise from the fact that nabam is a 
water-soluble compound that ionizes and hydrolyzes 
readily. Hence, its ability to permeate into spores 
would be quite different from that of the fungitoxie 
derivatives of ethylenethiourea. The apparent dis- 
erepancies certainly do not negate the evidence that 
ethylenethiourea does indeed possess inherent fungi- 
toxicity. This being so, it is entirely possible that 
ethylenethiourea released in situ may be involved di- 
rectly in the fungitoxicity of nabam. 

It is significant that so many different clues have 
been found to explain the fungitoxicity of nabam 
(5, 13-15). This points to the possibility that nabam 
may owe its effectiveness to its versatility as a poison 
or as a source of poisons. If nabam, or its subsequent 
break-down products, is able to inhibit or destroy 
many different life-processes, it is much more likely to 
block alternative vital mechanisms. This would allow 
fungi and their spores fewer chances for survival. 
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Anatomical Terminology 

A long chapter of international cooperation is near- 
ing completion by the anatomists of the world, who 
have been working for several decades toward mod- 
ernization of the nomenclature of human anatomy. 
The first concerted effort to create a standard termin- 
ology was the Basel Nomina Anatomica of 1895, pre- 
pared by a learned group of German anatomists with 
some international help. This was promptly adopted 
in many countries, including the U.S.A. In Britain 
however it was never fully established, and in France 
and other Latin-language countries it was searcely 
used at all. 

In 1933 the Anatomical Society of Great Britain 
and Ireland brought out a revision of the BNA in 
English (BR), which included many improvements. 
At about the same time a German commission pre- 
pared the Jena Nomina Anatomica (JNA). This list 
was very radical with respect to the terms indicating 
directions and positions, abandoning the conventional 
“anatomical position” so that the terms would apply 
to animals and embryos with reference only to inter- 
nal coordinates. It spoke only of cranial and caudal, 
ventral and dorsal instead of superior and inferior, 
anterior and posterior; it referred, for example, to 
the maxillary and mandibular lips. However, many 
of its individual alterations were admirable. 

The American Association of Anatomists, which 
was invited to adhere to each of these proposals, 
chose to move slowly in the hope of ultimate inter- 
national action. Its committee put a great deal of 
work into the preparation of its own (unpublished) 
list in anticipation of discussion at a congress in 
1940. This meeting was prevented by World War II, 
and for the time nothing could be done. Meanwhile 
the BNA was continued in use in the U.S.A. 

By 1950, when a congress was held at Oxford, the 
situation was clearer. German, Scandinavian, and 
Dutch anatomists who had used the Jena system were 
dissatisfied with it. The American-Canadian com- 
mittee had coneluded, after much work and reflection, 
that a moderate revision of the BNA was desirable; 
and the British, finding that their vernacular modi- 
fication of the BNA was working rather well, were 
eager to join in an international revision. The con- 
gress therefore directed its president, Le Gros Clark, 
to set up a 30-member international committee. From 
this a smaller working group was drawn, consisting 
of Ara (Buenos Aires), Beau (Nancy), Beceari 
(Florence), Ingelmark (Gothenburg), Stark (Frank- 
fort), Woerdeman (Amsterdam), Johnston (Lon- 
don, secretary), and Corner (Baltimore, chairman). 
A request for Russian participation sent through 
diplomatic channels was not even acknowledged. 

Meeting in London in 1952 under UNESCO aus- 
pices, with the generous hospitality of the Ciba 
Foundation, this group agreed completely on general 
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principles. It apportioned the preliminary work of 
revision to seven subcommittees made up of 23 anato- 
mists in 10 countries. Four of these men were in the 
U.S.A., namely, Boyden, Sam L. Clark, Corner, and 
Greulich, ail of whom are members of the American 
standing committee. The drafts thus prepared were 
reviewed, coordinated, and edited at a second meet- 
ing of the same group held in London, 1-5 June 
1954. Ogawa of Tokyo also came to this meeting, 
bringing with him a thoughtful memorandum from 
Japanese colleagues. With remarkable good will and 
unanimity, the committee adopted a final draft for 
submission to the next congress, which is to take place 
in Paris 25-30 July 1955. 

This document fulfills the directive to create a mod 
erate revision of the BNA, and it has become increas- 
ingly evident that such action is the only kind that 
could win general acceptance. Because anatomists 
everywhere have had time to study and test the vari- 
ous competing proposals, their views have been con- 
verging more than anyone realized. Thus, the London 
committee holds strong hope that its work will be 
favorably received. Of course, not everyone will be 
satisfied with every detail; neither the human body 
nor human language is logically constructed, and 
many preferences have to be overruled and some com- 
promises must be made. 

Because the problem is so largely one of detail, it 
is difficult to give in limited space an idea of what 
has actually been proposed by the committee. The 
terminology is in Latin as before, because it is still 
the most useful international language for scientific 
purposes. The committee realizes, however, that the 
various vernaculars will be more and more frequently 
used and, wherever possible, it chose from competing 
terms the one that is most generally translatable into 
modern languages. On moot questions of spelling, 
gender, and so forth, the committee has usually 
chosen to accept established usage rather than to 
make pedantic corrections. It is, however, difficult to 
be consistent in these matters, because Latin itself 
during its long span as a living language has devel- 
oped variable usages. 

The terms of relative position follow in general the 
BNA usage; but the words ventral and dorsal are used 
of the spinal nerve-roots and in some other places 
where usage has established them. Many generally ac- 
cepted specific changes are adopted, for example sub- 
mandibularis in place of BNA submazillaris for the 
gland and its cognominal structures, rectalis for BNA 
haemorrhoidalis, of the arteries. Structures discovered 
or explained since 1895 have been added, notably the 
carotid sinus and the parathyroid glands. The termin- 
ology of certain regions of newly acquired importance 
has been expanded; the segments of the lung and the 
corresponding bronchi have been recognized following 
the ideas of Jackson-Huber and the International 
Thoracic Surgeons’ list. Some of the more fanciful 
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names of cerebellar lobules have been deleted. Impor- 
tant internal structures of the sense organs on the 
borderline between gross and microseopie anatomy 
have been admitted. A list of major cerebral and 
spinal nerve tracts is provided. The glands of internal 
secretion are grouped together, and the major sub- 
divisions of the hypophysis named. The spleen is 
placed at the end of the section on “Angiology.” 

Eponymie titles, which the makers of BNA had to 
retain for optional use, are unanimously excluded by 
the London committee. Even the Wolffian and Muel- 
lerian ducts appear only under informative names 
(Ductus mesonephricus, paramesone phricus). 

As happened with the BNA 50 yr ago, the com- 
mittee’s desire to avoid all use of alternative terms 
could, for various reasons, not be fulfilled. For ex 
ample, the instructive term Lamina visceralis peri- 
cardi cannot altogether replace Epicardium; both are 
retained as synonyms. Inflexible national preferences 
required retention of the time-honored BNA peroneus 
for the muscles originating on the fibula, along with 
the more informative term fibularis, which was fa- 
vored by half of the committee. A dozen or more such 
pairs of synonyms were allowed for the sake of the 
larger agreement. 

Every effort will be made to get the committee’s 
draft printed before the April 1955 meeting of the 
American Association of Anatomists. Meanwhile the 
undersigned will answer inquiries from those who are 
interested in particular items. 

GEORGE W. CORNER 
Department of Embryology, 
Carnegie Institution of Washington, 
Baltimore 5, Maryland 

Science News 

Clinical studies with an ultrasonie device at Colum- 
bia University’s School of Dental and Oral Surgery 
give promise of widespread acceptance of an entirely 
new kind of tooth drilling technique that may ulti- 
mately affect the practice, the teaching, and even the 
economies of dentistry. It may also be one answer to 
the long search for a painless and vibrationless dental 
drill. The studies, deseribed in a preliminary report 
in the July issue of the New York State Dental Jour- 
nal, indicate that the new tool is also quicker, quieter, 
more maneuverable, and far more adaptable than the 
dental bur. 

The new instrument, known as the Cavitron, is an 
application to dentistry of a machine tool widely used 
by industry for precision cutting of metals, hard min- 
erals, and other diffieult-to-work materials. It has been 
developed by the Cavitron Equipment Corp., Long 
Island City, N.Y., which began experiments on ex- 
tracted teeth in 1947. The first clinical investigations 
were undertaken in 1952 at Columbia. Subsequently 
the U.S. Navy and the Royal Air Foree in England 
conducted preliminary work. The pioneering Colum- 
bia project has been carried out by Carl R. Oman, 
professor of dentistry, and a colleague, Edmund 
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Applebaum. Their report is the first concerning the 
use of the new process on human subjects. 

In engineering terms, the Cavitron process makes 
use of a tool that vibrates with a frequency of 29,000 
cy /see and in turn sets up vibrations in a special eut- 
ting solution. The tool contains a ferromagnetic metal 
that, activated by an alternating magnetic field, ex- 
pands and contracts; this vibratory motion is trans- 
mitted to the rest of the tool and thereby to the eutting 
liguid. 

Damage to vegetation by smog, estimated to exceed 
$500,000 yearly in Southern California, may be identi- 
fied by simple test, if preliminary findings of Stan- 
ford Research Institute are substantiated. In a paper 
to appear in a fortheoming issue of Science, J. P. Niel- 
sen, H. M. Benedict, and A. J. Holloman, of the Insti- 
tute’s Air Research Laboratories, report the use of 
techniques involving ultraviolet light to observe the 
characteristic bright pale blue fluorescence of lesions 
and other markings on smog-damaged plants. The 
fluorescence has been definitely associated with leaf 
damage through experiments with plants exposed to 
actual smog, to synthetic atmospheres, and to a vari- 
ety of cultural conditions. 

The continued alarming decline of the population of 
the Atlantic walrus despite the abolition of commercial 
hunting by white men will be the subject of a paper 
by M. J. Dunbar, chairman of the board of governors, 
Arctic Institute of North America, to be presented at 
the annual meeting of the Danish Nature Conservancy. 
This symposium, scheduled for August in Copenhagen, 
will consider various problems relating to aretie flora 
and fauna. Dr. Dunbar, who is also associate professor 
of zoology at McGill University, departed on 10 July 
for zoological studies in the Hudson Bay area; his 
paper, which represents the contribution of the Aretie 
[Institute to the Conservancy proceedings, will be read 
in his absence. 

Although walrus hunting as far south as the Gulf of 
St. Lawrence was common practice as recently as 200 
yr ago, the range of the Atlantie walrus is now sharply 
limited to areas north of Hudson Bay and Hudson 
Strait. While citing recent studies indicating that we 
are now at the height of a 400-yvr climatic “ameliora- 

Dr. 
decrease in walrus to the progressive warming of the 
North Atlantic, but to the depredations of commercial 
hunting prior to 1950 and to present Eskimo hunting 

tion,” Dunbar nevertheless does not aseribe the 

methods; these last he describes as rivaling the fairy- 
tale hunters of “Peter and the Wolf,” “coming through 
the forest and shooting as they come.” The resultant 
loss in walrus is not known, but loss of seal under simi- 
lar hunting methods is estimated at three animals 
lost for every one landed. 

In view of the importance of walrus conservation to 
the rehabilitation of the Eskimo economy in Canada, 
steps are being taken by the Department of Northern 
Affairs to supervise and control the Eskimos’ annual 
walrus kill. However, Dr. Dunbar points out, it is 
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necessary to know considerably more about the biology 
of the walrus before the yearly take can be rationally 
controlled, and this study has now been started by the 
Fisheries Research Board of Canada. Migratory 
habits are especially worthy of study, he says, because 
of indications that the Hudson Bay and Hudson Strait 
animals may be parts of a large population which 
joins the walrus of West Greenland for an anmual 
winter migration to the neighborhood of the ice edge 
in Davis Strait. Dunbar suggests that winter spotting 
from aireraft might assist in settling this question of 
a possible connection between the Canadian and 
Greenland walrus population, with all the economic 
ramifications involved for the native peoples of both 
areas. 

David M. Greenberg, chairman of the University of 
California’s department of physiological chemistry, 
and his Egyptian associate, Mostafa S. Mohainmed, 
have been studying the effect on cancer tissue of 
arginase, an enzyme that plays an important part in 
the utilization of nitrogen by the body. Some of the 
arginase, which they extracted from horse liver, had a 
curious blue-green color, an indication of the presence 
of an impurity. But upon finally erystallizing the sup- 
posed impurity, the investigators found that they had 
isolated a new, copper-containing liver protein, the 
funetion of which is unknown. 

On 30 June, the UNESCO Science Cooperation Of- 
fice for South East Asia, Manila Branch, was discon- 
tinued. The work for the Pacific area will be earried on 
from the mian office for South East Asia at Djalan 
Diponegoro 76, Djakarta, Indonesia. Jan Smid, scien- 
tifie director in charge of the Manila branch, will join 
Alexander Wolsky in the Djakarta office. 

A new comet near the constellation of Virgo was 
discovered on 29 June by Leslie C. Peltier of Delphos, 
Ohio, an amateur astronomer, and a day later by L. 
Kresak and M. Vozarova, both of Skalnate Pleso Ob- 
servatory in Czechoslovakia. The comet is of the ninth 
magnitude, therefore too faint to be seen without a 
telescope. Its motion is south-southwest, 
to the Harvard College Observatory. 

according 

Frank M. Strong and E. D. Schilling, biochemists 
at the University of Wisconsin, recently identified and 
isolated a substance from common sweet pea seeds that 
causes the deforming disease known as lathyrism. 

The Atomic Energy Commission has announced that 
stable isotopes produced in the Commission’s facilities 
are now available for foreign distribution. Radioiso- 
topes have been sold abroad since 1947, but stable 
isotopes generally have been released only to users 
within the U.S. About 175 stable isotopes of nearly 50 
elements are produced by the AEC. 

Forty-eight countries have been authorized to re- 
ceive AEC produced radioisotopes and approximately 
2500 foreign shipments have been made. The terms 
and conditions for obtaining stable isotopes will be 
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the same as those that now apply to foreign requests 
for radioisotopes. The applicant must agree to use the 
isotope only for the purpose stated in the application 
and to report research results to the AEC. 

Interest in Interlingua as a means of scientific com- 
munication has resulted in students of Christ Church 
College in Kanpur, India, organizing a campaign for 
the support of this international language. L. Singh, 
professor of physics at Kanpur, has reported that 
more than one-fifth of the 1500 students of the col- 
lege have contributed to a fund to help finance wider 
use of the language. No student was allowed to con- 
tribute more than the equivalent of 5 et in American 
money. 

Interlingua came to the attention of the college in 
India through the receipt of Spectroscopia Molecular, 
the first scientific journal to be published in the lan- 
guage, of which Forrest F. Cleveland, professor of 
physies at Illinois Institute of Technology, is editor. 
The development of Interlingua has been undertaken 
by a division of Science Service headed by Alexander 
Gode at 80 E. 11 St., New York. 

A 100-mi-long canal system paralleling the Euphra- 
tes River in ancient Mesopotamia has been uncovered 
after having been hidden by desert sands for 6000 yr. 
The find was announced by Albrecht Goetze, a profes- 
sor at Yale University and also director of the Bagh- 
dad School of the American Schools of Oriental Re- 
search. The canals, discovered during an expedition to 
Iraq headed by Thorkild Jacobsen of the University of 
Chieago’s Oriental Institute, furnished water for culti- 
vated areas that supported the Mesopotamian eiviliza- 
tion of 4000 to 5000 B.C. The canals also were used 
for navigation between towns. 

Scientists in the News 

Karl von Frisch, professor of zoology at Munich 
University, has recently been elected to the Royal So- 
ciety (London). Dr. von Frisch is well known for his 
work on the sense organs of insects and fishes—nota- 
bly, on how bees exchange information on feeding- 
places and on their manner of orientation in flight. 

At Harvard University, Eric Lindemann, associate 
professor of psychiatry, has been appointed professor 
of psychiatry in the medical school and psychiatrist- 
in-chief at Massachusetts General Hospital; and Ray- 
mond DeLacy Adams, associate clinical professor of 
neurology has been named Bullard professor of neuro- 
pathology in the medical school and continues as chief 
of the Neurological Service of the Massachusetts Gen- 
eral Hospital. The appointments create a new profes- 
sorship in psychiatry in the Faculty of Medicine and 
fill two posts vacated by Stanley Cobb, who has retired 
as Bullard professor of neuropathology and as chief 
of the Psychiatry Service at the Massachusetts Gen- 
eral Hospital. 
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New head of the mathematics department at Wash- 
ington University, St. Louis, is Holbrook M. MacNeille, 
who has been executive director of the American 
Mathematical Society since 1949. 

Rev. James B. Macelwane, 8.J., dean of the Institute 
of Technology, Saint Louis University, has been de- 
signated by the State Department as chief of the U.S. 
official voting delegation to the International Union 
of Geodesy and Geophysies, which will hold its 10th 
General Assembly in Rome, 14-25 Sept. 

The other eight voting delegates are Leason H. 
Adams, Carnegie Institution; J. A. Bjerknes, Univer- 
sity of California; Walter H. Bucker, Columbia Uni- 
versity; Beno Gutenberg, California Institute of Tech- 
nology; Joseph Kaplan, University of California in 
Los Angeles; Walter D. Lambert, Ohio State Univer- 
sity; and F. W. Reicheldefer, chief, U.S. Weather 
Bureau. 

Three members of the University of California 
Medical Center, San Francisco, retired'1 July. 

Karl F. Meyer, a leader in infectious disease re- 
search and director of the Hooper Foundation, com- 
pleted 41 yr of service. Before going to California, he 
spent 2 yr in Transvaal, South Africa, and 3 yr at the 
University of Pennsylvania. He was born and educated 
in Switzerland. Dr. Meyer always worked vigorously to 
translate his laboratory results into usable public 
health measures. He is credited with the development 
of methods for controlling botulism. 

Robert Wartenberg retired as clinical professor of 
neurology after 18 yr of service. He was educated at 
the universities of Rostock and Freiburg, and became 
a member of the faculty of the latter institution in 
1919. He went to California in 1936. 

Michael Hobmaier, associate professor of compara- 
tive pathology, joined the Hooper Foundation in 1930. 
Born and educated in Germany, he formerly held posts 
at the universities of Munich, Berlin, and Dorpat. 

W. T. Payne of the physics department at Michigan 
State College has been appointed associate professor 
of physies at Hofstra College, effective 1 Sept. 

The Endocrine Society has announced the presenta- 
tion of the Ciba award of 1954 to Isador Nathan Rosen- 
berg of New England Center Hospital, Boston, and 
Tufts College Medical School. This award, which was 
established in 1942 and provides research support, is 
given annually to an investigator, not more than 35 
yr of age, in recognition of outstanding contributions 
to clinical or preclinical endocrinology. 

Oldest of 9000 Parke, Davis & Co. employees in 
point of active service, George S. Sherman retired 30 
June after spending 53 yr with the firm. He joined 
the organization as a messenger when he was 14 yr old, 
and for the past 40 yr has handled the makeup of all 
Parke-Davis catalogs. The company has had seven 
presidents since its establishment in 1866, and he has 
served under six of them. 
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Noel Hudson Stearn, vice president of W. C. Me- 
Bride, Inc., St. Louis, is retiring to California where 
his address will be 128 Goya Rd., Menlo Park, after 1 
Aug. Dr. Stearn took his M.A. at Stanford in 1918, 
and his Ph.D. at the University of Wisconsin in 1926 
after having served in World War I. He joined Me- 
Bride that same year on a special geophysical research 
assignment in connection with the development of the 
Hotchkiss Superdip magnetometer. In 1930 he was 
made chief geologist, in 1940 vice president in charge 
of exploration, and in 1950 comanager of the com- 
pany. 

Conrad P. Straub, a senior sanitary engineer of the 
U.S. Publie Health Service assigned to Oak Ridge 
National Laboratory, has received the Fuertes alumni 
medal of Cornell University, which is given annually 
by the faculty of the Civil Engineering School to a 
graduate of that school or to a recipient of a Cornell 
advanced degree. Dr. Straub was honored for an out- 
standing article on the treatment and disposal of radio- 
active wastes. 

Arthur G. Thorp, II, formerly supervising engineer 
of advanced mechanical and instrument development 
at the aircraft gas turbine division of Westinghouse 
Electric Corp., Lester, Pa., has joined the staff of the 
Edison Research Laboratory as a senior mechanical 
engineer. 

Milton V. Veldee, for 30 yr a medical officer with 
the U.S. Public Health Service, is now on the staff of 
Stanford Research Institute as chairman of the biology 
department. During most of his eareer Dr. Veldee has 
been engaged in medical research with special em- 
phasis on infectious maladies and disease distribution. 
He has served on a number of committees of the World 
Health Organization, and before accepting his current 
appointment was vice president and medical director 
of Hyland Laboratories in Los Angeles. 

Paul Weiss, who has been on the faculty of the Uni- 
versity of Chicago for 21 yr and professor of zoology 
since 1942, has been appointed a member of the Rocke- 
feller Institute for Medical Research. He will organize 
and direct a laboratory of developmental biology. 

Walter T. Whitney, second chairman of the Pomona 
College astronomy department in the college’s 66-yr 
history, retired in June on completion of his 25th year 
at the college. He succeeded the late Frank P. Brackett, 
founder of the department, in 1929. Dr. Whitney is 
also retiring from the faculty of Claremont Graduate 
School, on which he has served many years. Dr. Whit- 
ney received bachelor and master of science degrees 
at Pomona College and his doctorate in physics and 
astronomy at the University of Chicago. At Chicago 
he worked with the late Robert A. Millikan and went 
with him in 1917 to the California Institute of Tech- 
nology, then known as Throop College. He joined 
Pomona from Caltech 12 yr later. He has been a mem- 
ber of the staff of Mt. Wilson Observatory on two oe- 

127 



casions. For the last 8 yr he has been intermittently 
engaged in research on the polarization of light from 
nebulae, work he started at MacDonald Observatory 
in west Texas and has continued at Pomona and at 
Mt. Wilson Observatory. 

Dr. Whitney helped plan construction of the Seaver 
saboratory at Pomona, which houses the Cassegrain 

reflector telescope given in memory of his aunt, Mrs. 
Clara Whitney Shatto. A Shatto memorial scholarship 
also provides $250 annually to an upperclassman or 
graduate student majoring in astronomy. 

Harley A. Wilhelm, associate director of the Insti- 
tute for Atomic Research and research professor of 
chemistry at the Iowa State College of Agriculture 
and Mechanical Arts, will receive the 1954 Iowa medal 
of the American Chemical Society’s Iowa Section at 
a banquet on 12 Nov. He is a eoinventor of the proe- 
ess adopted by the Manhattan Project during World 
War II for large-seale production of uranium metal 
and has also done work leading to more than 60 other 
inventions connected with the atomie energy program. 
His contributions have added to the knowledge of rare 
metals and their alloys, particularly the metallurgy of 
uranium, thorium, zirconium, and beryllium. 

The American Museum of Natural History has an- 
nounced the appointment of John Todd Zimmer as 
chairman of the department of ornithology. He has 
been with the museum since 1930, and succeeds Robert 
Cushman Murphy, who retains the post of Lamont 
curator of birds, but is resigning the chairmanship of 
the department to prepare for his retirement next year. 

The appointment of Harold A. Zintel as attending 
surgeon and director of surgery at St. Luke’s Hospital, 
New York, has been announced. 

Meetings 

On 28-29 June approximately 50 scientists met in 
Cambridge, Mass., to participate in a symposium on 
aero-thermoacoustics. The Massachusetts Institute of 
Technology acted as the host organization, and the 
opening address was delivered by C. Richard Soder- 
berg, dean of the M.I.T. School of Engineering. The 
participants were recruited among aerodynamicists, 
acousticians, meteorologists, astrophysicists, and ap- 
plied mathematicians. 

Ten papers were presented on various phases of 
the connection of aerodynamics and thermodynamics 
to sound. In addition, four discussion panels were 
conducted to summarize and criticize our state of 
knowledge on various aspects of this growing field. 
The discussions that occurred during the meeting were 
of great help in clarifying several of the difficulties 
encountered and also in breaking down the technical 
language barrier between workers in different dis- 
ciplines. The proceedings of the symposium will ap- 
pear in the Journal of the 
America. 

Acoustical Society of 
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The American Heart Association’s Council for High 
Blood Pressure Research will meet in Cleveland, 22-23 
Oct. The scientific program will be on the metabolism 
of muscles and nerves as related to high blood pres- 
sure; the general program will feature a discussion 
on retirement problems. Irving 8. Wright, of New 
York City, past president of the association, is chair- 
man of the annual meeting. 

Some 600 communications engineers attended an 
Institute of Radio Engineers technical session in Wash- 
ington, 23-24 June. Featured speakers were Maj. Gen. 
Rex V. D. Corput, Jr., director of communications- 
electronics for the Defense Department’s Joint Chiefs 
of Staff; Haraden Pratt, former telecommunications 
adviser to the President; W. Gilman, 
director of systems for the Bell Tele- 
phone Laboratories. 

and George 
engineering 

New developments in light and electron microscopy 
will be discussed at coordinated conferences to be held 
at the Moraine hotel in Highland Park, Ill. The Arm- 
our Research Foundation of Illinois Institute of Teech- 
nology will hold a symposium on light microscopy, 
11-13 Oct., followed by a 3-day symposium on electron 
microscopy sponsored by the Electron Microscope So- 
ciety of America. 

The 35th summer meeting of the Mathematical As- 
sociation of America will convene at the University 
of Wyoming 30-31 Aug. L. H. Loomis of Harvard 
University will moderate the three sessions of the 
meeting. Participants in the opening session, dealing 
with the educational aspects of computers, are W. F. 
Atchison, University of Illinois, “Education impact 
of the Iliac’; C. B. Tompkins, UCLA Numerical 
Analysis Project, “Effects of large digital computers 
on numerical analysis curricula”; and D. H. Lehmer, 
University of California, 
numerical analysis.” 

The second held jointly with the 
Canadian Mathematical will include P. 
Scherk, University of Saskatchewan, “Some geometric 
applications of Taylor’s formula’; M. Wyman, Uni- 
versity of Alberta, “Asymptotic expansions”; and 
B. M. Stewart, Michigan State College, “Systems of 
congruences.” 

The final session will deal with the preparation of 
college mathematies teachers, by P. V. Reichelderfer, 
Ohio State University; integral transformations and 
differential equations, by R. V. Churchill, University 
of Michigan; and metrics and matrices A. T. Lonseth, 
Oregon State College. 

“A machine’s-eye view of 

session, to be 
Congress, 

Infections and their management will be the subject 
of the 27th annual graduate fortnight of the New York 
Academy of Medicine, to be held 18-29 Oct. The pro- 
gram will inelude 21 evening lectures, 6 morning panel 
meetings, 10 hospital elinies, and a scientifie exhibit. 
For programs and other information, address the 
Secretary, Graduate Fortnight, 2 E. 103 St., New 
York 29. Nonfellows of the Academy may register. 

ScIENCE, VOL. 120 



Southern women will contribute much toward im- 
plementing the recent Supreme Court decision against 
racial segregation in schools. This was the opinion of 25 
leading American anthropologists and educators at a 
4-day conference in Carmel Valley, Calif., held early 
in June. Presiding over a seminar, Solon T. Kimball 
of Columbia University, expressed the view that 
Southern leaders must be given the opportunity to 
define for themselves the way to meet the problem. 
The Stanford University School of Education, spon- 
sor of the conference, made possible by a $10,400 
Carnegie Foundation grant, will publish the results 
in conjunction with the American Anthropological 
Association. 

“Our changing forests” is the theme of the 54th an- 
nual meeting of the Society of American Foresters to 
be held in Milwaukee, Wis., 24-27 Oct. E. L. Demmon 
of Asheville, N.C., president will open the general 
session. All foresters and friends of forestry, whether 
members of the Society or not, are weleome to attend. 

Eleven technical have been scheduled. 
Papers will be presented and discussed on the subjects 
of forest management, silviculture, forest products, 
private forestry, forest economics, watershed manage- 
ment, forest recreation, forest-wildlife management, 
range management, public relations, and professional 
education in forestry. For information, write the So- 
ciety, 425 Mills Bldg., Washington 6, D.C. 

sessions 

Society Elections 

Alpha Chi Sigma: pres., Walter T. Schrenk, Uni- 
versity of Missouri; lst v. pres., Ronald M. Warren, 
American Chemical Society; 2nd v. pres., L. Reed 
Brantley, Occidental College; 3rd v. pres., Frank 
Zvanut, firm of Godfrey L. Cabot, Cleveland; sec.- 
treas., John R. Kuehler, Indianapolis, Ind. 

American Neurological Association: pres., Percival 
Bailey; pres.-elect, J. M. Nielsen; 1st v. pres., A. R. 
Vonderahe; 2nd v. pres., Paul C. Bucy; sec.-treas., 
H. Houston Merritt; asst. sec., Charles Rupp. 

The American Society of Mammalogists: pres., Wil- 
liam H. Burt; v. presidents, Robert T. Orr and Wil- 
liam B. Davis; ree. see., Randolph L. Peterson; treas., 
Caroline A. Heppenstall; corres. see., George C. 
Rinker. 

Chairman of the Federation of American Societies 
for Experimental Biology is D. Murray Angevine; 
secretary is M. O. Lee. The following, representatives 
of member organizations, will serve on the Federation 
board in 1954-55: 

American Physiological Society: pres., H. E. Es- 
sex; pres.-elect, W. F. Hamilton; past pres., E. F. 
Adolph. 

American 
C. G. King; 
Wilson. 

American 

Society of Biological Chemists: pres., 
sec., Philip Handler; past pres., D. W. 

Society for Pharmacology and Experi- 
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mental Therapeuties: pres., Charles M. Gruber, Sr.; 
sec., Carl C. Pfeiffer; past pres., Harvey B. Haag. 

American Society for Experimental Pathology: 
pres., Russell L. Holman; sec., C. C. Erickson; past 
pres., D. Murray Angevine. 

American Institute of Nutrition: pres., George R. 
Cowgill; sec., Rueben W. Engle; past pres., C. A. 
Elvehjem. 

American Association of Immunologists: pres., A. 
M. Pappenheimer; sec., F. 8. Cheever; past pres., 
Thomas P. Magill. 

Education 

Permanent headquarters for the George Vanderbilt 
Foundation, a newly formed scientific research organi- 
zation, have been established in the Natural History 
Museum at Stanford University. The Foundation is 
now engaged primarily in fish studies, for which 
Stanford has been a center since the days of its first 
president, David Starr Jordan, an outstanding ichthy- 
ologist. 

Gifts totaling $275,000 have been made to the Massa- 
chusetts Institute of Technology to establish a pro- 
fessorship im aeronautical engineering honoring 
Jerome C. Hunsaker, founder and for many years head 
of the department at M.I.T. The present endowment, 
received from many donors throughout the aircraft 
industry, is expected to be increased to $500,000 by 
further contributions. At the recent alumni luncheon 
James R. Killian, Jr., president of the Institute, com- 
mented: “This fund is a magnificant example of the 
kind of support which all private educational institu- 
tions must have to maintain their high standards of 
education supported by pioneering research studies.” 

Medical genetics, while still largely integrated with 
other courses, is now being taught in about 55 per- 
cent of the medical schools in the United States and 
Canada, writes C. Nash Herndon of Bowman Gray 
School of Medicine, Wake Forest College, in the July 
issue of The Journal of Medical Education. Dr. Hern- 
don states that at Bowman Gray “we try to make our 
students aware of genetic factors in disease.” The sub- 
ject, taught in two sections under the department of 
preventive medicine, consists of a course in basic prin- 
ciples combined with pathology, physiology, and mi- 
crobiology and a course called “hereditary disease.” 

Forty-two U.S. engineering schools and six in Can- 
ada will this year distribute a total of $19,200 in 
scholarships sponsored by the American Society for 
Metals Foundation for Education and Research to 
support students pursuing metallurgical studies. 

Michigan State College will celebrate its 100th an- 
niversary next year. Delegates from more than 500 
universities and learned societies will be invited to 
the formal opening of the centennial on 12 Feb. 1955, 
which is Founders’ Day at the college. An industrial 

129 



exposition will be held 11-14 May and the Centen- 
nial of Farm Mechanization will take place 16-20 
Aug. Academic symposia will feature such topics as 
“Administering human affairs, 1955-2000”; “Nutri- 
tion of plants, animals, and man”; and the “New view 
of man—a synthesis and forecast.” 

cently laid the cornerstone of the new Morton Medical 
Research Building at the Northwestern University 
Medical Center. The seven-story structure will be oc- 
cupied by research personnel who have carried on 
their work in laboratories of the Montgomery Ward 
Memorial Building. The new laboratory is scheduled 
for completion in May 1955, and is the first medical 
building erected by Northwestern since the Ward 
building was finished in 1926. Construction is being 
financed by a $2 million bequest left to the University 
by Margaret Gray Morton, widow of the founder of 
the Morton Salt Co. 

Sterling Morton, chairman of Morton Salt Co., re- 

Grants and Fellowships 

The following grants and fellowships administered 
by the National Academy of Sciences—National Re- 
search Council, have recently been announced. 

American Cancer Society Fellowships in Cancer Research 
P. Berg, dept. of microbiology, Washington University. 
F. Dituri, dept. of medicine, University of Pennsylvania 
E. Farber, dept. of pathology, Tulane University School of 

Medicine 
H. R. Garner, dept of biological sciences, Purdue University 
C. Gilvarg, dept. of biochemistry, Bellevue Medical Center. 
R. D. Griesemer, dept. of dermatology, Massachusetts Gen 

eral Hospital 
J. M. Price, dept 

consin. 
J. F 

tal. 
P. Talalay, Ben May Laboratory for Cancer Research 

versity of Chicago. 
J. M. Weiss, dept. of anatomy, Washington University 

of clinical pathology, University of Wis- 

Scott, dept. of medicine, Massachusetts General Hospi 

Uni- 

American Cancer Society Fellowships in Cancer Research 
P. Aisen. Columbia University, with I. M. London. 1. Origins 

of bile pigment from sources other than the hemoglobin of 
mature circulating erythrocytes; 2. Metabolic behavior of 
various constituents of the erythrocyte 

A. C. Aisenberg. University of Wisconsin, with V. R. Potter. 
1. Conversion of acetate and glucose to CO, and investigation 
of the Pasteur effect ; 2. Conversion of glucose to nucleoprotein 
ribose. 

J. B. Alpers. Sloan-Kettering Institute, with R. W. Rawson. 
Hydrolysis of thyroglobulin by intrinsic enzyme systems 

E. P. Anderson. National Institutes of Health, with H. L. 
Kalckar and B. L. Horecker. Role of the purine and pyrimidine 
nucleotides in nucleic acid synthesis and transglycosidation. 

R. S. Benua. Western Reserve University, with B. M. 
Dobyns. Functional nature of thyroid tissues with special 
emphasis on radioiodine radiated thyroids and thyroid tumors. 

D. P. Bloch. Columbia University, with A. W. Pollister. 
Synthesis of desoxyribonucleic acid and histone during the 

se of the mitotic cycle. 
L. N. Caston, Jr. University of Cambridge, with D. Keilin 

Photochemical action spectrum of CO inhibited respiration. 
H. M. Davidson. Tufts College Medical School, with G. 

Schmidt and W. H. Fishman. 1. Metabolism of phosphoprotein ; 
2. Characterization of purified prostatic acid phosphatase. 

G. W. deVillafranca. Institute for Muscle Research, Woods 
Hole, with A. Szent-Gyiérgyi. Some biochemical and biophysical 
properties of the myosin proteins about the time of first con- 
traction in embryonic mammalian muscle. 

R. J. Doisy. University of Wisconsin, with H. A Lardy. 
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Protective actions of cholesterol or pantothenic acid on in- 
duced hyperthyroidism in rats. 

R. M. Franklin. California Institute of Technology, with R 
Dulbecco. Quantitative studies on the Rous sarcoma virus. 

N. Freinkel. Thorndike Memorial Laboratory, Boston, with 
W. B. Castle. Transport of inorganic iodide 

J. A. Gladner. Massachusetts Institute of Technology, with 
J. M. Buchanan. Cofactors involved in purine and nucleotide 
biosynthesis. 

D. P. Groth. Université Libre de Bruxelles, with J. Brachet. 
Use of biochemical methods in the study of growth, differenti 
ation, and cellular physiology 

I. M. Harary. National Institutes of Health, with E. Stadt 
man. Acyl thiol ester transfer enzymes. 

R. B. Hurlbert. University of Copenhagen, with H. Kalckar 
and H. Klenow. Enzymatic mechanisms and intermediates in 
the biosynthesis of nucleic acids. 

J. Hurwitz. National Institutes of Health, 
Horecker. Glucose-6-phosphate oxidative cycle. 

M. E. Jones. Massachusetts General Hospital and Harvard 
Medical School, with F. Lipmann. Mechanism of various syn- 
thetic reactions involving energy-rich enzyme-substrate com- 
plexes. 

B. H. Judd. University of Texas, with W. S. Stone. Role of 
heterochromatic rearrangements as modifiers of the variegated 
type position effect in Drosophila melanogaster. 

D. Kahn. Norwegian Cancer Institute, Oslo, with J. Baarli. 
Effect of heavy ion elastic scattering and inner shell ioniza- 
tion on complex organic melecules 

R. H. Kahn. University of California, with K. B. DeOme, Jn 
vitro action of hormones on secondary sex accessories. 

A. D. Kaiser. Pasteur Institute, Paris, with A. Lwoff and F. 
Jacob. Genetic analysis of the temperature bacteriophage 
“Lambda.” 

J. C. Kaltenbach. Wenner-Grens Institut, Stockholm, with 
J. Runnstrém. Antigens during embryonic development 

R. Kimmelstiel. Harvard Medical School and Boston Lying- 
In Hospital, with A. B. Hastings and C. A. Villee. Utilization 
of carbon-14 labeled amino acid by the human placenta in 
vitro. 

A. J. Ladman. Harvard Medical School, with G. B. Wislocki 
Histochemical studies of the anterior pituitary and the adrenal 
medulla of rodents under normal and experimental conditions. 

K. G. Lark. State Serum Institute, Copenhagen, with O 
Maalge. Cytological, physiological and biochemical properties 
of Salmonella typhimurium in relation to the mitotic cycle of 
this organism. 

I. Lewin. Royal Cancer Hospital, London, with A. Haddow. 
Effect of steroid hormones on xanthine oxidase in normal and 
neoplastic tissue 

S. A. Luse. Washington University School of Medicine, with 
E. W. Dempsey. Investigation of the histologic anatomy of 
the nervous system by means of electron microscopy and histo 
chemistry. 

W. S. Lynn. University of Pennsylvania, with S. 
Cholesterol catabolism 

J. Marmur. Pasteur Institute, Paris, with A. Lwoff and J. 
Monod. Genetic studies associated with bacterial transforma- 
tions. 

M. P. F. Marsden. Harvard University, with R. A. Wetmore 
Use of in virto culture techniques as a tool in studying normal 
and abnormal growth in vascular plants. 

H. T. Meryman. Yale University, with E. C. Pollard. Gene- 
tic components of hydrated microorganisms in the solid state 
by particulate and electromagnetic radiations 

J. F. Migliarese. University of Kansas, with R. E. Stowell 
and C. G. Bly. Chemicarcinogensis : tumor-host relations. 

M. W. Noall. Tufts College Medical School, with H. N. 
Christensen. Mode of production of endocrine influences upon 
nitrogen metabolism 

C. R. Partanen. Columbia University, with A. W. Pollister. 
Comparative quantitative determinations of nucleic acids in 
organized and unorganized plant growth in vitro 

D. M. Prescott. Carlsberg Laboratories, Copenhagen, with 
H. Holter. Role of the nucleus in interphase activities of the 
cytoplasm of amoeba proteus. 

H. V. Rickenberg. Pasteur Institute, Paris, with J. Monod. 
Nature of the induction process in the formation of induced 
enzymes and interactions between enzyme-forming systems 

R. M. Rosenbaum. Beth Israel Hospital, Boston, with J. 
Fine. In vivo study of the phagocytic blood elements in the 
normal state and in shock. 

H. Rubin. California Institute of Technology, with R. Dul- 
becco. Life cycle of the Rous sarcoma virus. 

K. J. Ryan. Massachusetts General Hospital, 
Lipmann. Mechanisms in enzymatic reactions. 

with B. L 

Gurin 

with F. 
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S. A. Sand. Brookhaven National Laboratory, with A. H. 
Sparrow. Somatic mutation and chronic irradiation. 

R. B. Schultz. Harvard Medical School and The Children’s 
Hospital, Boston, with J. F. Enders. Tumor-virus relation- 
ships 

S. K. Shapiro. Yale University, with D. M. Bonner. Genetic 
control of enzyme formation. 

J. E. Smith. Purdue University, with H. Koffler. Molecular 
architecture of the cell walls of Penicullium chrysogenum 
Q176. 

J. Straus. Harvard University, with K. V. Thimann. Factors 
affecting the rooting response of excised cotyledons of red 
and black radish. 

A. R. Terepka. University of Rochester, with E. -H. Keut- 
mann and C. Waterhouse. Clinical and metabolic observations 
during forced-feeding of cancerous patients 

R. S. Thomas. Carlsberg Laboratories, Copenhagen, with H. 
Holter. Function and intracellular localization of macromole 
cules of rat liver cell homogenates. 

K. Tryon. University of Wisconsin, with F. Skoog. Com- 
parative physiological studies of differentiating and non- 
differentiating tobacco tissue in vitro 

J. E. Whitney. University of Cambridge, with F. G. Young. 
Influence of pituitary hormones on growth and metabolism. 

British American Exchange Fellowships in Cancer Research 
S. Gelfant. University of London, with W. S. Bullough. In 

vitro studies of the growth effects of gonadal hormones on 
sexual and nonsexual tissues. 

G. D. Shockman. Oxford University, with D. D. Woods. Some 
aspects of amino acid and protein synthesis by living micro- 
organisms. 

E. L. Smith, University of Cambridge, with D. Keilin. 
Reactions of the cytochrome system 

National Tuberculosis Foundation 
Fellowships in Tuberculosis 

R. H. Shepard. Johns Hopkins University, with J. L. Lilien- 
thal, Jr., and R. L. Riley. Estimation ‘of oxygen tension in 
whole blood : Application to assessment of pulmonary function. 

G. M. Turino. Columbia University and Presbyterian Hospi- 
tal, with D. W. Richards. Evaluation and separation of resis- 
tive forces to lung ventilation in states of normal and ab- 
normal pulmonary function. 

James Picker Foundation 
Fellowships in Radiological Research 

M. G. Smyth, Jr. University of Pennsylvania, with R. H. 
Chamberlain. Distribution and dosage of colloidal and particu- 
late sources of radioactivity. 

K. Subbarao. Bellevue Hospital, with M. H. Poppel. Regional 
ileus as a roentgenological manifestation of disease. 

Miscellaneous 

In April 1953 a supplement to Vol. 13 of Cancer 
Research was published in order to present a backlog 
of negative data on compounds tested in experimental 
cancer chemotherapy programs. A second supplement, 
made possible by a grant from the National Cancer 
Institute of the U.S. Public Health Service, is planned 
for publication early in 1955. This will present addi- 
tional negative data, and also data from clinical ean- 
cer chemotherapy programs. Material for inclusion in 
the supplement is invited; it must be received by one 
of the editors before 15 Oct. For information regard- 
ing preparation of data for submission, communicate 
with C. Chester Stock, Sloan-Kettering Institute for 
Cancer Research, 410 E. 68 St., New York 21. 

Prevention of Deterioration Center—A Service 
for the Department of Defense is the title of the new 
brochure recently issued by the Prevention of Deteri- 
oration Center, Division of Chemistry and Chemical 
Technology, National Research Council. Designed to 
supplant the so-called “Red Book” of June 1949, this 
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20-page booklet outlines the deterioration problem in 
its broad aspects, traces the history, origin, and organi- 
zation of the Prevention of Deterioration Center, and 
describes present services and professional activities 
of this Academy-—Research Council group. Interested 
persons may obtain a copy gratis from the Prevention 
of Deterioration Center, 2101 Constitution Ave., 
Washington 25, D.C. 

The August issue of The Scientific Montbly fea- 
tures the following articles: “Army Medical Museum 
and Armed Forces Institute of Pathology in historical 
perspective,” Morris C. Leikind; “Armed Forces In- 
stitute of Pathology: retrospect and prospect,” Hugh 
G. Grady; “New building facilities for Armed Forces 
Institute of Pathology,” Colin F. Vorder Bruegge; 
“Views on the Amazon Valley,” F. A. Carlson; “Dust 
explosion in coal mines and industry,” Irving Hart- 
mann; “Importance of rhythm in songs for the treat- 
ment of the sick by American Indians,” Frances Dens- 
more; “The pseudomath,” Tobias Dantzig; “Com- 
puters: 1954,” Mina Rees; “The economies of power 
reactor processing,” D. E. Ferguson; “Spotting forest 
fires with television,” Ed. Kerr. 

The Women’s Bureau of the U.S. Department of 
Labor has prepared a new bulletin on the Opportuni- 
ties for Women series, entitled Professional Engi- 
neering. It gives an over-all view of engineering as a 
eareer for women, and is an excellent reference source 
for those interested in obtaining authoritative informa- 
tion on the subject. 

Developments in the physical sciences which have 
taken place in the past two decades are reflected in the 
9th revised edition of the Smithsonian Physical Tables. 
For more than a century this has been a standard 
reference book in American laboratories; it is revised 
about once every 20 yr. Entirely new sections have 
been added, including one on nuclear science. The 
new edition, prepared for the Smithsonian Institution 
by William E. Forsythe, retired General Electrie Co. 
physicist, includes 901 tables. 

Tropical Woods is again being published on a 
regular basis. It will appear semiannually, but it is 
hoped that in the near future enough articles will be 
forthcoming to justify increasing the number of issues. 
Published by the Yale University School of Forestry, 
Tropical Woods was founded in 1925 by Samuel J. 
Record, who served as its editor until his death in 
1945. The jeurnal is designed to furnish a suitable 
publication medium for writings on wood anatomy, 
tropical woods, woody plants and the promotion of 
forestry in the tropics. 

The subscription rate will be $1.50 annually or $1.00 
for a single issue. Subscriptions should be sent to the 
Assistant to the Editor, Tropical Woods, 205 Prospect 
St., New Haven, Conn. Information concerning sub- 
mission of manuscripts is available from the editor, 
William L. Stern, at the same address. 



The Geography of the Flowering Plants. Ronald 
Good. Longmans, Green, London—New York, ed. 2, 
1953. 452 pp. Illus. + plates. $10. 

The great need for a first-class textbook on plant 
geography makes the appearance of a revised edition 
ot Good’s 1947 book a matter of great interest. It is 
satisfying to note that many of the obvious shorteom- 
ings of the first edition have been eliminated and that 
this volume goes a considerable way toward filling the 
need for a modern treatment of one of the most fasci- 
nating branches of botany. 

As is usual with diseussions of plant geography, 
the four main branches of the subject have not been 
given equal treatment. Floristic and historical plant 
geography are treated exhaustively, but physiological 
plant geography (vegetation science) and economic 
plant geography are scarcely treated at all. 

The plan of this book is generally quite logical. 
After an introduction, there are three introductory 
chapters, providing an outline of the geography of 
the world, a division of it into floristic regions, and 
some general aspects of plant geography. Then follow 
eight chapters of detailed statistical information on 
the distribution of families, genera, and species; then 
two chapters on the history and distribution of Brit- 
ish plants, and one on the geologic history and past 
distribution of the flowering plants. These make up 
part I. Part II consists of six chapters on the factors 
of distribution, with one on Good’s theory of toler- 
ance, and a chapter of conclusions. In addition, there 
are appendixes providing statistics on the world’s land 
surfaces and a list of discontinuous genera. There are 
also an extensive bibliography and three indexes to 
the contents—one of subjects, one of plant names, 
and one of persons and places. The book is illustrated 
by 25 plates and 75 text illustrations. The revision of 
the first edition has obviously been very thorough, 
bringing in data from many papers as late as 1950 
and even some published in 1952. 

The comprehensive nature of this book, and the 
great interest of the subject matter warrant a much 
more detailed and critical consideration of some of 
these sections than space allows. It is, however, of 
interest to note that the elementary nature of the in- 
troduction suggests that the book is directed toward 
a popular audience with no particular botanical back- 
ground. There is little doubt, though, that such read- 
ers would be well over their depth before they had 
read far into the main text. Sixteen of the plates are 
excellent reproductions of beautiful photographs of 
vegetation which, since they have no relation to the 
text, must be regarded as ornamentation to attract 
the same popular audience. 

The enormous mass of statistical information on the 
distribution of plants, important as it is, serves well to 
emphasize the diffuse and unsatisfactory nature of the 
subject matter of plant geography. This is, of course, 
but a reflection of the fact that the taxonomy of plants 
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is not in a very advanced state and that consideration 
of any other major aspect of botany is consequently 
limited. 

The section on the British flora, one chapter on its 
history and distribution, another on the local distribu- 
tion of plants in an English county, are among the 
truly excellent parts of the book. The “theory of tol- 
erance,” treated in Chapter 21, is apparently consid- 
ered by the author to be his major contribution to 
plant geography. It seems eminently sound if some- 
what obvious. The summarization, in the concluding 
chapter, of the history of the flowering plants into a 
long favorable period of only slow change with wide- 
spread generalized types, followed by a period of 
sharp differentiation of habitats in the late Tertiary 
and then by the Pleistocene disaster is interesting and 
well supported by the material presented. 

One may sum up one’s general impressions by saying 
that, although this is certainly not a book to be recom- 
mended to the casually interested reader or even the 
usual amateur naturalist, there is an enormous fund 
of information here for the critical student of plant 
geography and related fields. It is still not, however, 
the elementary textbook which is so much needed for 
beginning plant geography courses, nor will it likely 
be very satisfactory for even advanced general geog- 
raphy students to round out their background in the 
botanical phases of their science. 

F. R. Fossere 
Falls Church, Virginia 

Light. R. W. Ditchburn. Interscience, 
1953. 701 pp. Illus. + plates. $7. 

New York, 

This textbook on physical optics was written for 
students who have finished the study of physies and 
mathematics on the intermediate level. The author’s 
aim is to give such students a thorough acquaintance 
with the manifold phenomena of light radiation, to 
show them the accomplishments and limitations of the 
different theories, and finally to present to them the 
ideas and formulations of the modern quantum me- 
chanies, as developed by Dirac, which resolves the 
main difficulties of the particle-wave conflict. 

There exists no other textbook on this level that 
contains so many details about the experimental back- 
ground or goes so far into the theoretical treatment. 
Only a man of such comprehensive knowledge of the 
subject and of such superior pedagogical gift as the 
author possesses could successfully undertake this diffi- 
cult, although alluring, task. 

About half of the book deals with the general 
aspects of wave theory and the treatment of phe- 
nomena and instruments. Three chapters on “Velocity 
of light,” “Relativistic opties,” and “Polarized light” 
conclude this general part. Theoretical and experi- 
mental considerations are well balanced, and certain 
topies are treated in much greater detail than in other 
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textbooks of the same level. Examples are Chapter 
IX on measurements with interferometers and Chap- 
ter IV on wave trains of finite length. Appropriate 
figures and five plates accompany and elucidate the 
text. 

The next four chapters treat the classical electro- 
magnetic theory, including the theory of absorption, 
dispersion, and anisotropic media. A chapter on “In- 
teraction of radiation and matter” makes the student 
familiar with quantum effects and leads naturally to 
the last chapter on “Quantum theory of radiation.” 
The space allotted to the treatment of these two chap- 
ters is definitely too limited, and therefore the presen- 
tation contrasts unfavorably with that of the earlier 
chapters. However, it must be admitted that this short- 
coming is partly due to the topic itself. The student 
must have made considerable progress in mathematics 
during the advance of this course in order to be able 
to grasp the content of this last part. But even when 
the student is not able to absorb all the details pre- 
sented, he will definitely profit from reading the see- 
tions of more general content, which give a clear pic- 
ture of the trend of the modern theory. 

It can hardly be avoided that such a comprehensive 
treatment as this is not free from oceasional defects. 
One misses the names of Franck and Hertz in section 
17.11 on critical potentials. One of the weakest parts 
is section 17.5, which deals with the regularities in 
line spectra of atoms. This brief section needs consid- 
erable extension and clarification. Ritz’s combination 
principle is of such fundamental importance that its 
mention in one obseure sentence is not sufficient. Fur- 
thermore, it may be mentioned that Fig. 19.2 does not 
represent the rosette orbit of a simple harmonic oscil- 
lator in a magnetic field (as claimed in the text) but 
that of a precessing Kepler-ellipse. It should be re- 
placed by another one. However, these minor defects 
cannot affect the otherwise excellent impression of the 
book, which in general is characterized by clarity, de- 
tailed treatment, and a high degree of completeness. 

K. W. MEISSNER 
Physics Department, Purdue University 

Nature and Structure of Collagen. Papers presented 
for a discussion convened by the Colloid and Bio- 
physics Committee of the Faraday Society at 
King’s College, London, 26-27 Mar. 1953. J. T. 
Randall, Ed. Academie Press, New York; Butter- 
worths, London, 1953. 269 pp. Illus. $6.50. 

The problem of the structure of collagen is as yet 
unsolved. At the suggestion of J. T. Randall, an in- 
formal diseussion of the properties of collagen in 
relation to its structure was held recently. Many of 
the principal workers in the field contributed papers, 
dealing with the'histology and nature of connective 
tissue, the metabolism of collagen, the properties of 
collagen solution, the chromatography of amino acids 
in collagen, the precursors of skin collagen, the x-ray 
diffraction pattern of collagen fibers, the structure of 
collagenous tissue and collagen preparations as shown 
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by electron micrographs, and a number of other sub- 
jects. The book containing these papers and the dis- 
cussion that was given them by participants in the 
meeting can be recommended to everyone interested in 
collagen and connective tissue. 

Linus PavLine 
Gates and Crellin Laboratories 
California Institute of Technology 

The Physical Chemistry of the Silicates. Wilhelm 
Kitel. Univ. of Chieago Press, Chicago, 1954. xvii + 
1592 pp. Illus. $30. 

The author, director of the Institute of Silieate Re- 
search, University of Toledo, presents a most complete 
encyclopedia of the silicates. This book is an extended, 
up-to-date English version of the well-known German 
standard work on silicates, which Eitel wrote while he 
still was director of the Kaiser Wilhelm Institut fiir 
Silikatforschung in Berlin. The work is far more eom- 
prehensive than the title indicates. On account of the 
excellent general review of reactions in the solid state 
and the detailed description of the mechanism and 
kinetics of sintering, it not only is of interest to 
ceramists and silicate chemists but is also fascinating 
for metallurgists and solid state physicists. 

The book consists of five parts. Part I, which is the 
most comprehensive, with more than 500 pages, de- 
scribes the crystalline state in general, the special 
structures in silicates, such as isolated, chain, layer, 
and framework structures. It further contains a com- 
plete analysis of the fused and glassy states, the con- 
stitution and physicochemical properties of melts and 
glasses. The colloids also are described in this part, 
and attention is especially called to the systematic 
diseussion of the clay-water system as colloidal phe- 
nomena in silicate systems and to the intimate rela- 
tionship of changes in fired clays with reactions in the 
solid state. 

Part II is concerned with the fusion and polymor- 
phic equilibria in dry silicate systems. A description 
of the various methods for the determination of fusion 
points introduces this part, which contains interesting 
details on the correlation between undercooling and 
crystallization and on polymorphic inversions. A brief 
discussion on the effects of pressure on inversion 
equilibria, with references to the work by Bridgman, 
Tammann, and Sosman, is of great actuality with re- 
spect to some recently described effects of pressure in 
metallurgical diffusion work. More than 200 pages, 
containing 150 phase diagrams, are devoted to special 
silicate systems such as alkali-, aluminum-, heavy 
metal-, and the presently much-diseussed borosilicate 
systems. 

Part III covers the silicate systems with volatile 
components and silicate hydrates. The gas absorption 
phenomena in fused silicates are described in detail. 
Many readers will be especially interested in the dis- 
cussion of hydrothermal mineral synthesis. This re- 
markable synthesis of clay minerals, and others, by 
hydrothermal reactions of different minerals of the 
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feldspar group under high simultaneous pressures of 
water and carbon dioxide at elevated temperatures, is 
described extensively under consideration of the latest 
developments in this field. A detailed analysis of the 
silicate hydrates of the Zeolite and Permutit group 
also covers the dehydration of silicate hydrates and 
the various types of water binding. 

Part IV, entitled “Solid state reactions and their 
ceramic use,” considers the mechanism of sinteritig 
and correlation between structural defects and their 
reactions in the solid state, with special emphasis on 
the work by Hedvall. The material migration on the 
contact between reacting solids and systematic inves- 
tigations on reactions in the solid state for silicate 
synthesis are some of the high lights of this general 
review of the present status of solid state research and 
development. This part further contains a deseription 
and discussion of the reactions in ceramic bodies and 
in hydraulic cements, with accent on the hydration of 
cements, including valuable comments on the colloidal 
theories of cement hardening. 

The last part of this standard work is concerned 
with the silicate melts and industrial glasses and slags 
and describes the reactions in glass melting and the 
highly complex constitution of slags. 

This monumental encyclopedia is characterized by 
an especially careful system of indexing. A 72-page 
subject index is followed by an index to minerals and 
rock species, a systematic index of the special silicate 
melt equilibria, an index of chemical compounds, and 
a 44-page author index for references. Each para- 
graph of the book is numbered, which permits quick 
reference and cross-reference. Clearly and systemati- 
eally written and well printed, this will be used as a 
standard work for many years. 

Henry H. HAvUSNER 
Department of Metallurgy, Polytechnic Institute 

of Brooklyn 
Atomic Energy Division, Sylvania Electric 

Products, Inc., Bayside, New Jersey 

Fundamentals of Ecology. Eugene P. Odum. Saund 
ers, Philadelphia, 1953. xii + 384 pp. Illus. $6.50. 

This is the first introductory textbook in ecology 
since the publication of “that noteworthy milestone” 
by Allee et al. in 1949. Where the trees were obscured 
by the forest, so to speak, here they are neatly ar- 
ranged and the forest appears as an orderly grove; in 
short, Odum -has-done’ an-excellent job in eonciseness, 
and his title is fully justified. This is also the first 
effort to summarize the ecosystem or trophodynamic 
approach (characteristic of the Yale or Hutchinson 
school) to ecology, but adequate consideration is also 
given to the traditional habitat approach. Since the 
author is a terrestrial ecologist, it is natural that most 
of his examples and illustrations should be drawn 
from terrestrial studies and that marine ecology should 
be slighted somewhat (at least from the viewpoint of 
a marine ecologist). Almost six pages in the chapter 
on marine ecology are devoted to a series of figures 

from a standard textbook; these pages might better 
have been used for fuller discussion of some points. 
The section on commensalism is too short to be of real 
value. On the whole, however, the book presents a 
well-balanced view of the broad field of ecology, drawn 
from practical teaching experience. 

The writing is clear, concise, and for the most part 
free from specialized terminology. The author’s ree- 
ommendation that littoral be abandoned as a term in 
marine ecology will not be well received, and his use 
of biogenic for “dissolved salts vital to life” will 
startle marine ecologists, who have used “nutrient 
salts” in this meaning and adhere to the long-estab- 
lished meaning of biogenic in its geologie sense as 
applying to inorganic materials or structures formed 
by biological agency. There are few such slips, how- 
ever, aside from the author’s apparent inability to 
spell people’s names correctly, and these can be cor- 
rected in a new edition. The illustrations are clear 
and well chosen, and there is a good bibliography and 
index, 

Joe, W. Hepcrera 
Scripps Institution of Oceanography, 
La Jolla, California 

Nuclear Moments. Norman F. Ramsey. Reprinted in 
part from Experimental Nuclear Physics, vol. I, 
E. Segré, Ed. Wiley, New York; Chapman & Hall, 
London, 1953. 169 pp. Illus. $5. 

Since World War II, a large number of papers 
have appeared in the literature on research in radio- 
and mierowave-frequency resonance phenomena. Nu- 
clear Moments by Norman F. Ramsey performs a 
service, which has long been in demand, of deserib- 
ing the basie achievements of various resonance ex- 
periments dealing with the magnetic dipole and eleec- 
tric quadrupole moments of stable nuclei. Along with 
liberal references, complete tables of nuclear moments 
and related properties, an appendix on nuclear shell 
structure, and a review of the theory of nuclear mo- 
ments as applicable to any experiment, the author 
devotes the main discussion to a correlation of various 
experimental results obtained by different workers. 
In short order the reader is given an excellent survey 
and a pertinent description of topics of current in- 
terest that will serve as a useful guide in seeking fur- 
ther details in the scattered literature. 

The book is written in five parts. Particular empha- 
sis*is‘placed on resonance studies of chemical structure 
and the solid state, in the interest of many who are 
currently engaged in such work. Two introductory 
chapters present the fundamental definitions and 
properties of nuclear moments. A precise formulation 
is given of the types of interactions between the 
nucleus and surrounding atomic and molecular fields. 
The next chapter opens the topic on experimental 
methods by a review of molecular-beam nonresonance 
experiments, followed by a discussion of present-day 
molecular beam and neutron beam resonance tech- 
niques. The next part outlines the techniques and 
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theory of nuclear paramagnetic resonance and micro- 
wave spectroscopy. Next, a chapter presents the re- 
sults of nuclear moment measurements with tables 
and complete references on measured values of nu- 
clear moments, nuclear moment ratios, magnetic- 
shielding corrections, and hyperfine structure separa- 
tions. The last part of the book covers a wide variety 
of topics on recent developments in chemical and 
solid state applications of resonance techniques. 

Nuclear Moments is useful to those who desire an 
introduction to experiments and theory of current 
interest in radio-frequency resonance and also to those 
who are specialists in this field. 

E. L. Hann 
Watson Scientific Computing Laboratory 
Columbia University 

The Philosophy of Science. Stephen Toulmin, Huteh- 
inson’s Univ. Library, London, 1953. (U.S. distr.: 
Ulric Nisbet, 62 E. 83 St., New York 28.) 176 pp. 
$2.25. 

With so many books available on the subject, one 
may well consider the justification of introducing this 
additional work. Nevertheless, in discussing the phi- 
losophy of science, Toulmin writes succinctly, en- 
abling the layman to comprehend better the role of 
science in today’s world and assisting the scientist to 
grasp the significance of his endeavors. 

The book is aimed toward the layman in that the 
author has assumed “no special knowledge either of 
mathematics or of natural science.” It differs from 
many popular treatises, however, in that a rigorous 
philosophical presentation is advanced. In fact, it is 
this rigor that distinguishes Toulmin’s work from that 
of many contemporary authors. With the help of fre- 
quent examples, the transition from common sense to 
science is unfolded. The relative roles of theories, hy- 
potheses, principles, laws, and mathematics are all 
distinguished. For instance, in clarifying the role of 
physical law, we have 

. there is no need for us to be puzzled by the 
question whether Newton’s laws are descriptions, 
definitions, or assertions about methods of measure- 
ment: rather, it is up to us to see how in some appli- 
cations physicists may use them. 

Again, 

. . physies is not in the formulae ... as we are 
often inclined to suppose. ... The problem of ap- 
plying the theoretical caleulus remains in physics the 
central problem, for a science is nothing if its laws 
are never used to explain or predict anything. 

Since the evolution of physics to quantum mechan- 
ies and relativity, much has been written in an attempt 
to assimilate philosophy and these modern concepts. 
Consequently, much of what is written now concern- 
ing the philosophy of science delves deeply into phases 
of physics not understood by the layman, most phi- 
losophers, and indeed not all physicists. Toulmin con- 
siders the philosophy of such basic scientifie concepts 
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as uniformity of nature, determinism, and induction. 
That he does so without sacrifice of rigor makes this. 
introduction to the philosophy of science a compelling 
attraction for the scientist, the philosopher, and the 
student. 

DonaLp J. LOVELL 
Pasadena, Maryland 

A Glossary of Terms in Nuclear Science and T ech- 
nology. National Research Council Conference on 
Nuclear Glossary. American Society of Mechanical 
Engineers, New York, 1953. 9 sections. $7. 

The National Research Council established a Con- 
ference on Glossary of Terms in Nuclear Science and 
Technology in 1948 to prepare definitions of terms 
peculiar to the field of nuclear energy or used in that 
field differently or more frequently than in other fields. 
Separate sections were initially prepared on the fol- 
lowing subjects by the individuals indicated: Physics 
(Henry Semat) ; Reactor Theory (Nicholas M. Smith, 
Jr.); Reactor Engineering (Clinton J. T. Young); 
Chemistry (T. O. Jones and Hoylande D. Young) ; 
Chemical Engineering (Arthur P. Weber) ; Biophysics 
and Radiobiology (Edith H. Quimby) ; Instrumenta- 
tion (G. Wesley Dunlap) ; Isotopes Separation (Karl 
Cohen); and Metallurgy (Morris Kolodney). After 
review by a number of persons and by special com- 
mittees, the sections were issued as preliminary edi- 
tions from 1950 to 1953. They range in length from 7 
pages for Isotopes Separation to 62 pages for Physics 
and can be purchased separately at prices ranging 
from 60¢ to $2.50 or bound together with an index 
for $7. 

The index lists almost 2000 terms for the glossary 
as a whole. There are variations in the approach and 
amount of detail among the different sections, the one 
on Physics being the most thorough. The sections on 
Chemical Engineering and Metallurgy consist largely 
of terms in common usage in nonnuclear as well as 
nuclear fields. The section on Physics includes a num- 
ber of equations and the section on Reactor Theory 
a number of mathematical terms, some of which are 
difficult to explain in a brief space. Numerous terms 
are included in two or more sections, often with differ- 
ent wordings of the definition. About 50 typographi- 
eal errors were found in the entire glossary, the larg- 
est number being in the Physics section. Many of these 
errors are obvious but some are confusing. 

This glossary is a useful one and fills a particular 
need, since the rapid growth of the field of nuclear 
energy has introduced many new or specialized terms 
into scientific and technical language. Their systematic 
collection .and definition is a valuable undertaking 
that should assist in the clarification and standardiza- 
tion of usage. Now that all the sections have been 
issued, they need to be coordinated and consolidated 
into a unified glossary. The prefaces of the various 
sections indicate that this is under consideration. 

Pau. C. FINe 
U.S. Atomic Energy Commission, Washington, D.C. 
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New Books 

The Kachina and the White Man. A study of the in- 
fluences of white culture on the Hopi Kachina eult. 
Frederick J. Doekstader. Cranbrook Institute of Sci- 
ence, Bloomfield Hills, Mich., 1954. xiv +185 pp. Illus. 

+ plates. $5. 
Basic Botany. An introduction to the science of botany. 

Fred W. Emerson. Blakiston, New York, ed. 2, 1954. 
xiii + 425 pp. Illus. $5. 

The Development of Medical Bibliography. Estelle 
Brodman. Medical Library Assoc., Baltimore, 1954 
(Order from Archives Curator, Medical & Chirurgical 
Faculty of State of Maryland, Baltimore 1). ix+ 
pp. Llus. + plates. $5. 

Nature and Nurture: A Modern Synthesis. John L. Ful- 
ler. Doubleday, Garden City, N. Y., 1954. vi+40 pp. 
Paper, $0.85. 

The Alkaloids: Chemistry and Physiology, vol. IV. R. H. 
F. Manske and H. L. Holmes, Eds. Academic Press, 
New York, 1954. x+357 pp. $8.50. 

The Structures and Reactions of the Aromatic Com- 
pounds. G. M. Badger. Cambridge Univ. Press, New 
York, 1954. xii+456 pp. Illus. $11.50. 

The First Australians. Ronald M. Berndt and Catherine 
H. Berndt. Philosophical Library, New York, 1954. 
144 pp. Illus. + plates. $4.75. 

Contributions to American Anthropology and History, 
vol. XI, No. 52-56. Carnegie Institution, Washington, 
1952. 236 pp. Illus. + plates. Cloth, $7.50; paper, $6.75. 

Introduction to Mathematical Statistics. Paul G. Hoel. 
Wiley, New York and Chapman & Hall, London, ed. 2, 
1954. xi+331 pp. Illus. $5. 

Abnormal and Pathological Plant Growth. Report of 
symposium held 3-5 Aug. 1953. Brookhaven National 
Laboratory, Upton, N.Y., 1954 (Order from Office of 
Technical Services, U.S. Dept. of Commerce, Washing- 
ton 25). vii+303 pp. Illus. Paper, $2.10. 

Encyclopédie Entomologique, Catalogue Illustré des Lu- 
canides du Globe. R. Didier and E. Séguy. Atlas with 
text (1952), 112 plates. Paper, 8000 fr. Text with 
atlas (1953), 223 pp. Illus. Paper, 8000 fr. Leche- 
valier, Paris. 

Précis de Minéralogie. P. Lapadu-Hargues. Masson, Paris, 
1954, 311 pp. Illus.+plates. Cloth, 2200 fr.; paper, 
1700 fr. 

The Meaning of Social Medicine. Iago Galdston. Har- 
vard Univ. Press, Cambridge, 1954 (for the Common- 
wealth Fund). viii+ 137 pp. $2.75. 

Fishes of the Marshall and Marianas Islands. vol. 1. 
Families from Asymmetrontidae through Siganidae. 
Leonard P. Schultz et al. Smithsonian Institution, 
Washington, 1953 (Order from Supt. of Documents, 
GPO, Washington 25). 685 pp. Illus. + Paper, 
$2.75. 

Principles of Biochemistry. A biological approach. M. 
V. Tracey. Pitman, New York—London, 1954. ix + 194 
pp. Illus. $4. 

Newer Concepts of the Causes and Treatment of Dia- 
betes Mellitus. Proc. of the symposium on diabetes 
held 8 Oct. 1953. National Vitamin Foundation, New 
York, 1954. iv +181 pp. Illus. Paper. $2.50. 

The Causes and Treatment of Backwardness. Cyril Burt. 
Philosophical Library, New York, 1953. 128 pp. $3.75. 

Léonard de Vinci et ’Expérience Scientifique au XVI* 
Siécle. Centre National de la Recherche Scientifique. 
Presses Universitaires, Paris, 1953. viii+273 pp. Illus. 
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plates. 
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Autotrophic Micro-Organisms. Fourth symposium of the 
Society for General Microbiology held in April 1954. 
B. A. Fry and J. L. Peel, Eds. Cambridge Univ. Press, 
New York, 1954. ix+305 pp. Illus. $5. 

Histology. Roy O. Greep, Ed. Blakiston, New York, 1954. 
xi + 953 pp. Illus. + color plates. $15. 

Henri Poincaré: Critic of Crisis. Reflections on his Uni 
verse of Discourse. Tobias Dantzig. Scribner’s New 
York—London, 1954. xi+ 149 pp. $3. 

A Curriculum for Schools of Medical Technology. Israel 
Davidsohn and Kurt Stern, Eds. Registry of Medical 
Technologists, American Society of Clinical Patholo 
gists, Muncie, Ind., ed. 3, 1953. 122 pp. Illus. Paper, $3. 

L’Analyse Spectrale Quantitative par la Flamme. pt. |, 
Propriétes de la flamme, réalisation et utilisation; pt. 
II, Analyse des émissions dans la flamme. R. Mavro 
dineanu and H. Boiteux. Masson, Paris, 1954. 247 pp. 
Illus. Cloth, 4300 fr.; paper, 3800 fr. 

Field Crop Production. Agronomic principles and prae- 
tices. Harold K. Wilson and Will M. Myers. Lippin- 
cott, Philadelphia, 1954. viii+ 674 pp. Illus. $6. 

Inorganic Quantitative Analysis. Carroll Wardlaw Griffin. 
Blakiston, New York, ed. 2, 1954. xvi+417 pp. Illus. 
$4.75. 

The Pacific Northwest. An over-all appreciation. Otis W. 
Freeman and Howard H. Martin, Eds. Wiley, New York 
and Chapman & Hall, London, ed. 2, 1954. xvi + 540 pp. 
Illus. $8.50. 

Health for Effective Living. A basic health education text 
for college students. Edward B. Johns, Wilfred C. 
Sutton, and Lloyd E. Webster. McGraw-Hill, New 
York—London, 1954. xviii+473 pp. Illus. $4.75. 

Coronary Heart Disease in Young Adults. A multidiscipli 
nary study. Menard M. Gertler and Paul D. White. 
Harvard Univ. Press, Cambridge, 1954 (For the Com 

Fund). xviii+218 pp. Illus. + plates. $5. 
Gmelins Handbuch der Anorganischen Chemie: Schwefel. 

System No. 9, sec. A-3. Edited by Gmelin Institute. 
Verlag Chemie, Weinheim/Bergstr., W. Germany, ed. 
8, 1953 (U.S. Distr.: Walter J. Johnson, Ine., 125 E. 
23 St., New York 10; Stechert-Hafner, Ine., 31 E. 10 
St., New York 3). xvi+ 252 pp. Illus. Paper, $34. 

The Deaf and Their Problems. A study in special educa- 
tion. Kenneth W. Hodgson. Philosophical Library, New 
York, 1954. xx + 364 pp. $6. 

A Brief Text in Astronomy. William T. Skilling and 
Robert 8. Richardson. Holt, New York, 1954. viii + 327 
pp. Illus. $4. 

A Bibliography of the Research in Tissue Culture: 1884 
1950. vols. I and II. An index to the literature of the 
living cell cultivated in vitro. Margaret R. Murray and 
Gertrude Kopech. Academie Press, New York, 1953. 
xxviii + 1741 pp. $24 per set. 

monwealth 

A Text-Book of Macro and Semimicro Qualitative In- 
organic Analysis. Arthur I. Vogel. Longmans, Green, 
New York—London, ed. 4, 1954. xv +663 pp. Illus. + 
plate. $4.50. 

Laboratory Instruments: Their Design and Application. 
A. Elliot and J. Home Dickson. Chemical Publ., New 
York, 1953. 414 pp. Illus. $7.50. 

Chambers’s Shorter Six-Figure Mathematical Tables. 1. 
J. Comrie. Chemical Publ., New York, 1954. xxvi + 387 
pp. $6.50. 

An Introduction to the Study of Insects. Donald J. Borror 
and Dwight M. DeLong. Rinehart, New York, 1954. ix + 
1030 pp. Illus. $9. 

Muscular Contraction. M. Dubuisson. Charles C Thomas, 
Springfield, Ill., 1954. ix +243 pp. Illus. $6.50. 
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New Fibres from Proteins. Robert Louis Wormell. Aca- 
demic Press, New York; Butterworths, London, 1954. 
xx + 208 pp. Illus. $5.80. 

Statistical Analysis in Chemistry and the Chemical In- 
dustry. Carl A. Bennett and Norman L. Franklin. Wiley, 
New York; Chapman & Hall, London, 1954. xvi+ 724 
pp. Illus. $8. 

Classification of Insects. Keys to the living and extinet 
families of insects, and to the living families of other 
terrestrial arthropods. Charles T. Brues, A. L. Me- 
lander, and Frank M. Carpenter. Museum of Compara- 
tive Zoology, Harvard Univ., Cambridge, rev. ed., 1954. 
v+917 pp. Illus. $9. 

Community and Environment. A discourse on social ecol- 
ogy. E. A. Gutkind. Philosophical Library, New York, 
1954. xiii+ 81 pp. $3.75. 

The Nature of Science and Other Lectures. Edwin 
Hubble. Huntington Library, San Marino, Calif., 1954. 
viii + 83 pp. $2. 

Ways of the Ant. John Crompton. Houghton Mifflin, 
Boston, 1954. 242 pp. Illus. $3.50. 

Ferromagnetic Domains. K. H. Stewart. Cambridge Univ. 
Press, New York, 1954. viii+176 pp. Illus. + plates. 
$4.75. 

Fundamental Principles of Bacteriology. A. J. Salle. 
McGraw-Hill, New York—London, ed. 4, 1954. ix + 782 
pp. Illus. $8.50. 

Back of History. The story of our own origins. William 
Howells. Doubleday, Garden City, N.Y., 1954. 384 pp. 
Illus. $3.50. 

Biological Applications of Freezing and Drying. Kh. J. C. 
Harris, £d. Aeademie Press, New York, 1954. xii + 415 
pp. Illus, $10. 

Elementary Statistics. Benton J. Underwood et al. Apple- 
ton-Century-Crofts, New York, 1954. ix + 239 pp. Illus. 
$3.25. 

Acoustics. Leo L. Beranek. MeGraw-Hill, New York—Lon- 
don, 1954. x + 481 pp. Illus. $9. 

Chemical Pathways of Metabolism, vol. I. David M. 
Greenberg, Ed. Academie Press, New York, 1954, x + 
460 pp. Illus. $11. 

The Black River Studies. John L. Funk et al. Univ. of 
Missouri Studies, Columbia, 1953. 136 pp. Illus. + 
plates. Paper, $2.50. 

Buddhist Texts through the Ages. Edward Conze, Ed. 
Philosophical Library, New York, 1954. 322 pp. $7.50. 

Annual Review of Medicine. vol. 5. Windsor C. Cutting 
and Henry W. Neuman, Eds. Annual Review, Stanford, 
Calif., 1954. ix+490 pp. $7. 

A Textbook of Radar. Staff of the Radiophysies Labora- 
tory, C.8.1.R.0., Australia; E. G. Bowen, Ed. Cam- 
bridge Univ. Press, New York, ed. 2. 1954 xiii+ 617 pp 
Illus. + plates. $8.50. 

Animal Control in Field, Farm, and Forest. W. Robert 
Eadie. Maemillan, New York, 1954. viii + 257 pp. $3.75. 

General College Chemistry. M. Cannon Sneed, J. Lewis 
Maynard, and Robert C. Brasted. Van Nostrand, New 
York, ed. 2, 1954. vi+693 pp. Illus. $6.50. 

Titanium and Titanium Alloys. John L. Everhart. Rein- 
hold, New York, 1954. v + 184 pp. Illus. $3. 

The Science of Chemistry. George W. Watt and Lewis 
F. Hatch. MeGraw-Hill, New York—London, ed. 2, 
1954. x + 546 pp. Illus.+ plates. $5.50. 

Fifty Years of Medicine. Lord Horder. Philosophical Li- 
brary, New York, 1954. 70 pp. $2.50. 

Public Education and a Productive Society. Horace Mann 
lecture, 1953. Maurice J. Thomas. Univ. of Pittsburgh 
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Chemical Engineering in Practice. James I. Harper, Ed. 
Reinhold, New York, 1954. viii+ 140 pp. Illus. $3. 

Vertebrate Dissection, Warren F. Walker, Jr. Saunders, 
Philadelphia—London, 1954. ix + 331 pp. Illus. $3.50. 

Experimental Electricity tor the Beginner. Leonard R. 
Crow. Scientific Book Publ, Vincennes, Ind., 1953. 
xvi + 240 pp. Illus. Paper, $2.50. 

The Coalfields of Great Britain. Arthur Trueman, Ed. 
Edward Arnold, London; St Martin’s Press, New 
York, 1954. xi + 396 pp. Illus. + plates. $15. 

Semimicro Qualitative Analysis. Edwin O. Wiig, Willard 
R. Line, and John F. Flagg. Van Nostrand, New York, 
rev. ed., 1954. viii+ 238 pp. Illus. $3.25. 

Artificial Fibres. R. W. Moncrieff. Wiley, New York, 
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Intensity of White Noise and Frequency 

of Convulsive Reactions in DBA/1 Mice 

Joseph J. Antonitis 

Department of Psychology, University of Maine, Orono 

The bell-tub method devised by Hall (1) for indue- 
ing audiogenic seizures in mice involves stimulating 
mice placed in an ordinary washtub for a period of 
90 to 120 see with noise produced by the ringing of 
an electric doorbell over the tub. Although this method 
has been widely used in studies of audiogenic seizures 
during the past 6 yr, relationships that may exist be- 
tween variable aspects of the stimulus used in the 
method and incidence of seizures have not yet been 
systematically studied. That the intensity of the stim- 
ulus is an important factor governing occurrence of 
audiogenic seizures in mice has already been shown 
by Frings and Frings (2) who found a probable sig- 
moid relationship between intensity of a pure 10-ke/ 
see tone and incidence of seizures in mongrel albino 
mice. The present study (3) was designed to obtain 
further information concerning the relationship be- 
tween stimulus intensity and seizure incidence in the 
more genetically homogeneous DBA strain of mice in 
a situation employing a stimulus similar in complexity 
to that used in the bell-tub method. 

Control over the stimulus and a wide intensity range 
were obtained by using an H. H. Scott Noise Gen- 
erator, Type 810-A. The output of the noise genera- 
tor, which consisted of white noise over the range of 
2 to 15 ke/see according to information supplied by 
the manufacturer, was amplified with a Lafayette 
Model 2N189 amplifier. Amplifier controls were set 
for maximum attenuation of low frequencies to pro- 
tect the reproducer, a University, Model M1DT, high- 
frequency loudspeaker. The loudspeaker was sus- 
pended with rubber bands directly over a 4-in. square, 
6-in. high, clear plastic test cage. Eleven equally 
spaced 1% in. round brass rods formed the top of the 
eage. This small open-bottom cage was placed on a 
clean sheet of paper within a larger, partially sound- 
proofed compartment, which was 14 in. deep, 16 in. 
wide, and 22 in. high, and had a clear glass front. A 
door, 16 in. wide and 6 in. high, below the glass front 
permitted access to the interior of the larger com- 
partment. 

A total of 80 mice, 40 males and 40 females, of the 
DBA/1 strain were used as subjects. Mice 30 to 34 
days old were chosen, since Vicari (4) has shown that 
mice of the related DBA/2 strain are maximally sus- 
ceptible to seizures at this age. The mice were ran- 
domly assorted into four experimental groups, each 
composed of 10 males and 10 females as a control for 
the slight sex difference in seizure susceptibility that 
has been noted in this strain. 

The procedure was similar to that described by 
Vieari (4). Each mouse was carried by the tail from 
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an outside room to the room containing the apparatus. 
The mouse was then placed under the small test eage 
inside the larger compartment. After a 10-see adapta- 
tion period, a switch was thrown to connect the loud- 
speaker to the amplifier. Stimulation was continued 
for 90 see or until death of the subject. Each mouse 
was tested only once. 

Four levels of white noise intensity at the floor of 
the small test cage were used, respectively, with the 
four experimental groups: 110, 115, 120, and 130 db 
above 0.0002 dynes/em? rms pressure. In setting 
sound pressures at these levels, an H. H. Scott Sound 
Level Meter, Type 410A, was used with the micro- 
phone placed on the floor within the test eage. Mo- 
mentary variations of +1 db from each of the four 
levels occurred frequently. The range of variation of 
sound pressures from the center to peripheral points 
of the test-eage floor could not be measured acen- 
rately, owing to the large diameter of the microphone. 
Maximal peripheral displacement of the microphone 
produced no noticeable change in sound-pressure read- 
ings. At the top of the test eage, sound-pressure read- 
ings were 3 to 4 db above floor-level readings, momen- 
tary variations remaining +1 db. 

Simee a small test eage was used to minimize varia- 
tions in stimulus intensity, the typical preseizural wild 
running of the subject that is elicited with the bell- 
tub method could not occur. Instead, preseizural be- 
havior took the form of wild jumping. The criterion 
assumed in recording wild jumping was two or more 
jumps in rapid succession. Latencies of the convulsive 
reactions that occurred were measured with a stop 
watch from the onset of sound to the instant when 
the mouse fell over on its side. The results are sum- 

Table 1. 
In every instance when fatal or nonfatal convul- 

marized in 

sions occurred, wild jumping preceded the convulsions 
by a few seconds. The mean latencies of the convulsive 
reactions that did oceur were 37.0, 38.0 and 34.2 see, 

120-, and 130-db 
groups. Latencies ranged between 9.6 and 51.9 see, 
both of these extremes occurring in the 130-db group. 
Since mean latencies are based on such small numbers, 
they are not regarded as reliable enough to indicate 
any trend. 

When the percentages of fatal and nonfatal con- 

respectively, for mice in the 115-, 

vulsions shown in Table 1 are totaled and plotted 

Table 1. 
convulsions and wild jumping reactions in groups of 20 
DBA/1 mice 30 to 34 days old under four levels of white 
noise intensity. 

Percentage incidence of fatal and nonfatal 

(db Sound pressure 
Reaction 110 115 120 130 

Fatal convulsion 0 10 25 30 
Nonfatal convulsion 0 0 10 15 
Wild jumping 35 65 75 95 



against respective sound-pressure levels, a sigmoid 
function is strongly indicated. This conforms with the 
previous finding of Frings and Frings (2) of a sig- 
moid relationship between seizure incidence and in- 
tensity of a pure tone. A monotonic, negatively accel- 
erated function is suggested when percentages of wild 
jumping reactions are plotted against sound-pressure 
levels. Chi-square tests show that the 110- and 130-db 
groups differ significantly at the 0.02 level or better 
with respect to frequencies of fatal convulsions, fatal 
and nonfatal convulsions together, and wild jumping 
reactions. Clearly, incidence of audiogenic reactions in 
DBA/1 mice is directly related to intensity of stimu- 
lation with white noise. 

A final observation of interest is that none of the 
mice convulsed at 110 db in the present situation, 
although very high frequencies of seizures are ob- 
tained with sound pressures between 80 and 90 db 
with the bell-tub method (4). This is most probably 
due to differences in the frequency components of the 
stimuli used in the present study and in bell-tub ex- 
periments. One complex sound is not necessarily as 
effective as another complex sound, even though both 
have the same intensity. 
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Social Aggressiveness in an Amphibian 

Frederick H. Test 
Department of Zoology, 
University of Michigan, Ann Arbor 

Problems of aggression have long occupied man, 
and they still appear to be in the forefront of impor- 
tance. As one aspect of the total picture, the phe- 
nomenon of territoriality has attracted a large meas- 
ure of interest from biologists in recent years, ever 
since it was effectively described by Howard (1) in 
birds. More recently, various workers have provided 
information on the extensiveness of territoriality, dis- 
cussed the variations in its manifestation, indicated 
some of its functions, and refined our concept of it. 
Its significance as a feature of social behavior, as a 
regulator of population density, as an evolutionary 
factor operating in selection and in gene spread, and 
as a factor in promoting social well-being in various 
ways have all been shown or suggested by these in- 
vestigations. Even so, much remains to be learned 
about it. 
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By territoriality is meant the defense of an area 
from invasion by another of the same species. This 
concept seems to be the most useful one and is gen- 
erally accepted by workers in touch with its study. 
That some of the earlier, more restricted definitions 
are not adequate in the light of more recently gained 
information has been pointed out by several people 
over a period of years, as reviewed by Nice (2). Ter- 
ritoriality and the related phenomenon of mainte- 
nance of a home range were clearly separated by Burt 
(3), and their significant differences seem to allow 
no further confusion of the terms. 
Among nonhuman animals, territoriality has been 

most intensively, as well as extensively, studied in 
birds, partly because of the ease of observation. How- 
ever, it is known to be exhibited also by some species 
in other groups of animals—invertebrates, fish, rep 
tiles, and mammals (4). To my knowledge, there had 
been no reported evidence of its occurrence in amphi 
bians until Martof’s suggestion (4) that a weakly de- 
veloped sort of territoriality is exhibited by calling 
males of the frog Rana clamitans in breeding groups. 
The principal purpose of this paper is to report that 
a well-developed, aggressive territoriality is clearly 
demonstrated by the nonarboreal South American 
frog, Phyllobates trinitatis Boulenger. In the coastal 
mountains of northern Venezuela, this frog is com 
mon in the small streams about the Venezuelan Esta- 
cién Biologiea de Rancho Grande, near Maracay. 
Here, I observed it from Sept. 1951 to Jan. 1952 (5). 

Territorialism was most frequently seen in adult 
females, which reach 28 mm in head-body length. They 
are a little larger than males and more brightly col- 
ored. The females have stations along the edges of 
streams, where each feeds in the daytime in a limited 
area, its home range, and seeks shelter, when alarmed, 
in a small opening beneath the rocks. Most of the 
home range, including the shelter site, is maintained 
as a territory from which the resident frog attempts 
to drive off intruders of the same species, usually with 
success. 

The first aggressive act by the resident is usually a 
hopping approach to the intruder and a challenge, in 
which the bright yellow throat is exhibited and slowly 
pulsated. If the intruder does not retreat, the resident 
female makes a quick jump over the intervening few 
inchs and alights directly on the other animal, uusually 
on its back or head. In most instances, this is suffi- 
cient stimulus to cause the attacked frog to jump 
away, but sometimes the intruder will stand her 
ground, even to the point of defending herself. Then 
ensues an actual wrestling bout of several seconds, 
until one of the pair retreats or is pushed off the rock 
on which encounters often take place. 

Only rarely was territorial defense identified in an 
adult male, but it was found to be carried out by 
young frogs, even by some that had only recently 
metamorphosed. The phenomenon was not associated 
with breeding or with the site of egg-deposition. 
Rather, it was a defense of feeding grounds and 
shelter (home) site. It was not a rare occurrence but 
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was seen repeatedly, exhibited by many individuals, 
obviously being a regular part of daily life. For ex- 
ample, on 19 Oct., in one period of 2.5 hr spent wateh- 
ing a small stream along 7 m of its length, five frogs 
were seen to defend their territories in the manner 
just described. On 22 Oct. at the same place, on the 
other hand, it was 2.5 hr before the full aggressive 
pattern was seen, although challenging behavior had 
occurred earlier. 

A specific example of territoriality may be cited in 
the actions on 4 Oct. of a female, which had been 
watched in her territory on previous days as well. A 
subadult frog landed about 4 em from her at the end 
of a jump. For 3 or 4 min the adult sat facing the 
young frog, with head elevated and anterior body 
raised high on straightened forelegs, slowly pulsat- 
ing her orange-yellow throat through an amplitude of 
several millimeters. The smaller frog remained quiet. 
Then the resident jumped on the intruder, which 
made a short leap, dislodging the adult. Two more 
jumping attacks followed in rapid succession before 
the intruder hid beneath a rock. In a short time, the 
young frog came out and was quickly attacked again. 
This time its retreat carried it outside the territory 
of the resident female, and no further attack was 
seen, 
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Oxidation of Indoleacetic Acid by an 
Extracellular Enzyme from Polyporus 

versicolor and a Similar Oxidation 

Catalyzed by Nitrite 

Nicholas E. Tonhazy and Michael J. Pelczar, Jr. 

Department of Bacteriology, 
University of Maryland, College Park 

During an investigation in this laboratory concern- 
ing the action of the fungus Polyporus versicolor on 
lignin and various related phenolic compounds, it was 
noted that the culture filtrate was able to oxidize 
rapidly indole-3-acetie acid (IAA). Further work (1) 
was therefore done to characterize this enzyme and its 
reaction. The enzyme preparation was obtained by 
growing the organism for a 10-day period at 28°C 
in flasks of Dion’s medium (2) on a rotary shaker 
and then dialyzing the culture filtrate for 9 days 
against daily changes of distilled water at 4°C. One- 
milliliter portions of this dialyzed filtrate, containing 
1.20 mg of dry solids, were generally employed in the 
various experiments. 
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Measurements of gas exchanges in the Warburg ap- 
paratus at 37°C showed that 1 mole O, was used and 
1 mole CO, was formed per mole of IAA during the 
reaction. This corresponds with the data reported for 
the IAA oxidase of pea seedlings (3, 4), bean roots 
(4), and pineapples (5). The enzyme from P. versi- 
color showed optimal activity at about pH 4.5, com- 
pared with pH 6.5 for the enzymes from peas and 
beans and pH 3.5 for the enzyme from pineapples. 
Attempts were made to concentrate this fungus en- 
zyme by methods used for other IAA oxidases, but 
precipitation by addition of 40 vol of acetone (6) in- 
activated and dialysis (3) failed to precipitate the en- 
zyme. Heating for 10 min at 100°C effected complete 
inactivation. The reaction had a Q,, of 2.0 from 27° 
to 37°C. Riboflavin at a concentration of 10 pg/ml 
or higher produced no oxidation of IAA under the 
usual lighting conditions. The Qo, on various indole 
derivatives at a level of 10 uM was as follows: IAA, 
153; indole-3-butyric acid, 68 ; indole-3-propionie acid, 
28; and indole-3-acetaldehyde, 29 (see Fig. 1 for typi- 
eal curves and conditions used). Phenylacetie acid, pL- 
tryptophone, pi-}-phenylalanine, indole, skatole, and 
indole-3-acetamide were not oxidized. 

Hydrogen peroxide does not seem to be invowed in 
the reaction, as is shown by the failure of either puri- 
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Fig. 1. Oxidation of (A) indole-3-acetic, (B) indole-3- 
butyric, and (C) indole-3-propionie acids present as the 
sodium salts, and of (D) indole-3-acetaldehyde by 1 ml of 
dialyzed culture filtrate of P. versicolor. Warburg vessels 
contained 10 »M substrate, 0.5 ml of M/5 sodium acetate 
buffer at pH 4.73, distilled water to 3.0 ml, and 0.1 ml 
of 25 percent KOH in center wells. Temperature, 37°C; 
gas phase, air. 
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ified catalase (Kat. f. 5400) or pyruvic acid to reduce 
the apparent uptake of O, by destruction of H.,Q,. 
No peroxidase activity could be detected in the filtrate 
by measurement of purpurogallin formed from pyro- 
gallol in the presence and absence of H,O., and a 
purified horseradish peroxidase (P.Z. 270) did not 
significantly alter the course of oxidation of IAA. 
The failure of the filtrate to oxidize cadaverine or 
pttrescine indicated that no true diamine oxidase was 
present. An oxidation of p-phenylenediamine did not 
produce H,O, and probably proceeded by means of 
hydrolytic deamination. 

Up to 48-percent stimulation of the maximum oxi- 
dative rate on 10 »M IAA occurred with 0.001M 
MnCl,, and various compounds produced the follow- 
ing percentage inhibitions: 0.01M azide, 100; 0.01M 
cyanide, 100; 0.1M semicarbazide, 100; 0.01M phenyl- 
hydrazine, 95; 0.01M fluoride, 87; 0.001M methylene 
blue, 86; 0.005M 2,4-dinitrophenol, 65; 0.01M 8-hy- 
-droxyquinoline, 47; 0.00015M CuSO,, 46; 0.001M bi- 
sulfite, 40; 0.00005M 2,4-dichlorophenol, 36; and 
0.005M iodoacetate, 31. This enzyme is similar to the 
enzyme from peas but not that from pineapples in 
inhibition by 8-hydroxyquinoline, and differs from 
both in being inhibited by 2,4-dichlorophenol instead 
of either no effect (5) or stimulation (7), respectively. 
It resembles the enzyme from pineapples (5) but not 
that from peas (8) in lack of stimulation by 0.0018M 
maleic hydrazide. Activation by Mn** is common to 
all the IAA oxidases, although Mn** does not appear 
to be an absolute requirement for the enzyme from 
P. versicolor. A large number of other compounds 
tested were without significant effect. 

The end-product of the reaction has not been iden- 
tified but is a tan-colored precipitate of carbonyl na- 
ture and may be a polymerized form of indole-3-alde- 
hyde on the basis of theoretical considerations and 
various tests for higher aldehydes. The presence of 
bisulfite prevents the formation of this precipitate. 

Sodium nitrite at 0.001M concentration greatly ac- 
celerated the oxidation of IAA enzymatically. It was 
soon found that nitrite alone, but not nitrate, could 
produce this oxidation. This reaction was similar to 
one of Salkowski’s (9) color tests for IAA; however, 
HNO, was not employed in our situation. A straight- 
line response in rate to increasing concentrations of 
nitrite up to 0.002M and an uptake of 1 mole O, re- 
gardless of nitrite level suggests that this salt acts as 
a homogeneous catalyst in solution. The activity of 
0.001M NaNO, was about equal to that of 1 ml of 
culture filtrate. Optimal oxidation occurred at the 
same pH as with enzyme. The R.Q. of the system was 
also 1. The influence of inhibitors was generally simi- 
lar to that mentioned for the enzymatic reaction, ex- 
cept for failure of NaF to produce any appreciable 
inhibition. Heating did not inactivate nitrite alone in 
solution or added to filtrate. No nitrite could be de- 
tected in the filtrate by means of the sulfanilie acid- 
a-naphthylamine test (10), which was found to be 
sensitive to 1.65x10-°M NO., a level far too low to 
induce observable oxidation of IAA. The use of up to 
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80 »M of ammonium sulfamate to destroy NO, in the 
Warburg vessels had no effect on enzymatic oxidation 
but inhibited the catalytic oxidation by nitrite nearly 
40 percent. No dehydrogenase activity of the enzyme 
could be demonstrated, but it was observed that IAA 
alone could slowly reduce methylene blue and that this 
reduction took place rapidly in the presence of nitrite. 
A eyelie shift from 

HNO, ~ HNO+H,0 ~ H,NO, ~@ HNO, 
may be responsible for such catalytic action. 

Additional and more detailed data regarding the 
IAA oxidase from this new source will be published 
elsewhere. 
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Adsorbability of Bacteriophage T, after 

Ultraviolet Irradiation in the Dry State 

Ruth F. Hill and Harald H. Rossi 

Radiological Research Laboratory, 
Columbia University, New York 32 

It has been reported previously that phage T,, 
after ultraviolet irradiation in the dry state, cannot 
be photoreactivated (1). Since photoreactivation re- 
quires that the phage be adsorbed to its host, Escher- 
ichia coli strain B, it is possible that the simultaneous 
combination of dryness and ultraviolet impairs the 
adsorbability of the phage (2). Therefore, this prop- 
erty was investigated (3). 

A stock of T, labeled with P®? was prepared (4) in 
the following manner: EZ. coli strain B from an over- 
night slant eulture and phage from a broth stock were 
added to peptone-glucose medium (5) in final eoncen- 
trations of 1x 10° bacteria and 1.5x10* phages /ml; 
P%? was added so that the final concentration was 144 
ue/ml, and the suspension was aerated at 37°C. After 
preliminary centrifugation at 3200 rev/min, to elimi- 
nate bacterial debris, two ultracentrifugations were 
carried out. The first pellet was resuspended in 2-per- 
cent ammonium acetate and the second in broth. 
Radioactive assays were made of (i) the original P*? 
solution, (ii) the acetate suspension after the first 
ultracentrifugation, (iii) the acetate supernatant, and 
(iv) the final broth suspension. This was done by dry- 
ing 1-ml samples in planchettes and counting with an 
end-window type of Geiger counter. 
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Table 1. Radioactivity at various stages in purifica- 
tion of P-labeled T,.* 

Counting 

Counting rate 
Volume rate? eorrected . 1e ‘ 

Material (ml) (eounts/ to 10 ml 

min ml) volume 
(counts/ 
min ml 

Original aeration 
tube 24 3.32 x 10° 7.94 x 10° 

Ammonium acetate 
suspension after 
first ultra 
centrifugation 15 2.00 x 10 3.00 x 10° 

Ammonium acetate 
supernatant after 
second ultra 
eentrifugation 
(later decanted 15 5.56 x 10 8.35 x 10° 

Final broth 
suspension 10 1.90 x 10° 1.90 x 10° 
Expected final counting rate = (3.00 x 10°)—(8.35 x 10 

= 2.17 x 10° eounts/min ml. 

* Phage titer in final broth suspension =8.73x10" T, 
particles/ml ; maximum counting rate per phage = 1.90 x 10¢/ 
8.73 x 10 2.18 x 10° counts/min; maximum original activ- 
ity incorporated into phage = 2.4 percent 

+ One microcurie gave 2.3 x 105 counts/min. 

Results are summarized in Table 1. The final con- 
centrations of P*? activity per phage and per milli- 
liter of broth were caleulated to be 1 x 10-9 ne/phage 
and 8.2 uc/ml. These activities were not high enough 
to give significant killing as was shown by the fact 
that a reassay of the phage in the final suspension, 
1 mo after its preparation, showed no change. 

The possibility that a significant fraction of the P** 
activity was still in the medium outside of the phage 
must be considered. If it is assumed that, at the worst, 
only 80 percent of the activity in the ammonium ace- 
tate supernatant was discarded and 20 percent left 
behind after decantation, then calculation utilizing the 

Table 2. 
while ‘‘wet’’ and while ‘‘dry.’’ 

T, assays of adsorption tube Dark 
Sampk " ms 

Dark Light 

Dry-control 3.12 x 10°* 
Dry-control 2.64 x 10°" 
Dry-irradiated 3.06 x 10 3.12 x 10° 
Dry-irradiated 2.40 x 10° 2.01 x 10°" 

Wet-control ' 3.45 x 10° 100 
Wet-irradiated 2.13 x 10° 4.02 x 10’ 

survivors 
(percent 

100 

values in Table 1 shows that no more than 8 percent 
of the total final activity would be in the medium. 
Adsorption of activity in excess of this would be due 
to adsorption of radioactive phage rather than to 
removal by bacteria of radioactive phosphate from the 
outside medium (6). 

The final broth suspension was used to prepare four 
samples of spray-dried phage on cover glasses (1). 
Two cover glasses were dropped into 5-ml broth with- 
out previous ultraviolet irradiation and two were ir- 
radiated for 120 see each. All four broth suspensions 
were then assayed for dark and light survival. 

“Wet” radioactive controls were then prepared as 
follows. The labeled stock was diluted 1 : 24 in phos- 
phate buffer (7). A sample of this suspension was 
exposed to ultraviolet radiation for 120 see. Nonir- 
radiated and irradiated phosphate buffer suspensions 
were diluted further into broth by a factor of 10 and 
assayed for dark and light survival. The two dilution 
factors were calculated to give equal concentrations of 
phage (active and inactive) in all broth samples. 

The six broth suspensions were used to test adsorb- 
ability. Each sample was tested as follows: 1 ml of 
the broth suspension was added to 2 ml of a suspen- 
sion of E. coli B in phosphate buffer at 37°C (final 
bacterial concentration, 1.6 x 10°); at 5 min, 1 ml was 
removed for P*? assay; at 6 min, 0.05 ml was diluted 
into 5-ml broth for assay of dark and light survival; 
at 7 min, the remainder was centrifuged at 3200 rev 
min for 4 min; 1 ml of the supernatant was then re- 
moved for P** assay. 

Table 2 shows the results. There is no photoreactiva- 
tion for the two samples containing dry-irradiated 
phage, whereas the sample irradiated in phosphate 
buffer shows a light survival almost 20 times the dark 
survival. The radioactive counting rates are so high 
that statistical error is negligible. All six samples show 
an adsorption of radioactivity much more than 8 per- 
cent. They are all nearly the same, giving about the 
40 percent to be expected. Hence, it appears that im- 
pairment of adsorbability is not responsible for the 
impairment of photoreactivability in dry-irradiated 
phage T, 

Relationship between photoreactivability and adsorbability for T, irradiated with ultraviolet light 

Counts Counts PTZ 
Light min ml min ml ad a ‘ 
Dark of adsorp- of super : vo = 

tion tube natant “a 

2045 1255 39 
2255 1520 33 

1.1 1.0 2035 1235 39 
0.83 0.84 1915 1105 42 

2735 1585 42 
0.62T 19 2665 1550 42 

* The values of these controls average 2.88 x 10°. 
+ This reduction in dark survival is not due to an increase in the ultraviolet inactivation cross section. The corresponding 

survival, as measured in the broth suspension before dilution into the adsorption tube, is 1.2. The observed reduction may be 
due to “abortive infection” (8). 
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Preparation of Soluble Monoamine Oxidase 

G. C. Cotzias, I. Serlin, and J. J. Greenough 
Division of Physiology, Medical Department, 
Brookhaven National Laboratory, 
Upton, Long Island, New York 

Sinee its discovery in 1928 (1), monoamine oxidase 
(2) has stubbornly resisted various attempts at puri- 
fication (1, 3, 4). An explanation for this behavior 
emerged from the demonstration of the enzyme’s in- 
timate adherence to the cytoplasmic particulate ele- 
ments (5). Various efforts were subsequently made to 
release this system into solution by means of disrup 
tion of these bodies. The result was either loss of 
activity or the production of smaller microscopic par- 
ticles to which in turn the enzyme was attached (6). 
Such experiences strengthened the earlier opinion that 
“monoamine dehydrogenase” was part of a complex 
of several enzymes acting in unison or in sequence 
(4, 7), in a fashion parallel to that postulated in the 
ease of succinie dehydrogenase (8, 9). 

In order to achieve dissociation of this labile de- 
aminase from the insoluble cytoplasmic residue in 
liver dispersions, some extraction procedures were 
reinvestigated (10). Morton’s method (11) yielded an 
inactive aqueous phase with activity still bound to 
the tissue fragments that were drawn into the butanol. 
Extraction with ethyl ether merely foreed the activity- 
rich particles to align themselves at the interphase, 
while mixtures of ether and alcohols caused irrever- 
sible inactivation, even in the cold. On sereening a 
number of surface active agents, however, a surpris 
ing tolerance of this oxidase toward many commercial 
soaps and detergents became apparent. Three of these 
agents actually caused enhancement of the deamina- 
tion rate (12) of tyramine by rat and rabbit liver 
homogenates in phosphate buffer. The increment of 
activity, in the presence of isooctylphenoxypolyeth- 
oxyethanol (13), polyoxyethylenelauryl aleohol (74), 
and Aleonox® ranged in one experiment from 60 to 
25 percent, in that order. 

Isooctylphenoxypolyethoxyethanol, in addition to 
increasing the average reaction velocity more effee- 
tively than the others, also produced a striking trans- 
luceney of the homogenates. Maximal clearing oc- 
eurred as rapidly as 60 see after addition of the 
alcohol. The performance and the appearance of the 
homogenates remained thereafter virtually unchanged, 
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even after they had been stored for 3 days at room 
temperature. This long-chain alcohol was therefore 
used in more detailed investigation. 

Variation of detergent concentration from 1 to 70 
pereent changed very slightly either the degree of 
clearing or the activity of a 20-pereent rabbit liver 
homogenate. Routine use of a 5-pereent (V/V) con- 
centration was arbitrarily adopted for all subsequent 
tissue preparations. 

Centrifugation of the treated homogenates at 2000 
g for 30 min yielded a small volume of sediment that 
was poor in monoamine oxidase activity, while brisk 
activity was demonstrable in the supernatant. The 
untreated homogenates presented, as was expected 
(5), the opposite distribution, with the voluminous 
sediment containing almost all the activity. The pie- 
ture was not significantly changed when centrifuga- 
tion at 144,000 g (calculated for the bottom of the 
tubes) was allowed to proceed for 180 min. This 
higher centrifugal foree did eause the aceumulation 
of a waxy material on top of the sparkling clear su- 
pernatant. This waxy layer was poor in activity and 
was discarded in subsequent experiments. 

Clear supernatants were centrifuged at 144,000 g in 
some experiments for several hours at about +4°C 
(15), followed by lowering of the temperature, with- 
out changing the centrifugal force. The contents of 
the tubes became solidified and were cut into several 
segments. Assay of fractions secured in this manner 
showed that a slow sedimentation of the enzyme had 
taken place. After removal of a firm, pasty pellicle 
of heavy, inactive material, the lowest segments had 
25 percent higher activity than the uppermost. 

The specific gravity of nonfractionated, active su- 
pernatants was of the order of 1.016 to 1.018. Sucrose 
solution, the medium widely employed in 0.88M con- 
centrations for centrifugal isolation of intracellular 
components, had a specifie gravity of 1.120. It has 
already been established (17) that particles of micro- 
some size are sedimented out of this medium following 
centrifugation at 41,000 g for 2 hr. It would seem 
doubtful, therefore, whether any such submicroscopic 
granules could have remained in suspension following 
our protracted centrifugation at higher speeds, in a 
medium of lower specific gravity, and in the presence 
of phosphate buffer, which is known to cause these 
particles to aggregate. Furthermore, it was also dem- 
onstrated that the liver microsomes disintegrate on 
exposure to the detergent: the silky appearance of 
suspensions of isolated microsomes (16) was instantly 
lost on exposure to this agent, and an orange-red 
color appeared, which was due possibly to the release 
into solution of cytochromes. Recentrifugation showed 
little discernible sediment. Similar results were ob- 
tained in the ease of washed rat liver mitochondria. 

Other tissue enzymes, as well, were brought into 
solution by this procedure. Assays for acid and alka- 
line phosphatase, diamine oxidase, D-amino acid oxi- 
dase, and histaminase showed high activity in liver 
extracts of this type. Our experience with succinic 
oxidase, on the other hand, was in striking contrast. 
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The latter system became completely inactivated upon 
exposure to the long-chain alcohol. This held true 
even when all the precautions necessary for vigorous 
succinic oxidase aetion (9) were strictly observed and 
the activity was measured by two different methods 
(17, 18). This finding is in accord with recent experi- 
ences and others (19) and certainly argues against the 
postulation of a succinic oxidase-like complex as an 
explanation for some of the past difficulties in han- 
dling monoamine oxidase. 

Irrespective of this theoretical consideration, the 
profound change in the physical status of monoamine 
oxidase consequent to the treatment outlined in fore- 
going paragraphs has some practical implications. It 
should now be feasible to obtain preparations of 
monoamine oxidase pure enough for physiological and 
therapeutic investigation (4). 
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Reversible Induction of Sexual 

Differentiation in Hydra 

W. F. Loomis* 
The Loomis Laboratory, Greenwich, Connecticut 

The chemical nature of the stimulus that induces 
sexual differentiation in Hydra has long been of in- 
terest to investigators. Since sexual differentiation in 
these animals is not an obligatory phase in their life- 
cycle, which can be continued indefinitely by the 
asexual mechanism of budding if necessary, some en- 
vironmental stimulus reversibly controls their sexual 
differentiation so that the interstitial cells of the ecto- 
derm develop into spermaries and ovaries at certain 
times and not at others (1-4). 

* With the technical assistance of John H. Kirhoffer. 
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Previous workers have reported that sexual speci- 
mens of Hydra, usually found in nature in the fall 
or winter, appear from time to time in laboratory 
cultures without apparent cause (5). Descriptions of 
the inducing cireumstances have mentioned four vari- 
ables: changes in temperature, both upward (4, 6) 
and downward (1-3, 5); changes in the degree of 
stagnation of the cultures (7, 8); changes in the state 
of nutrition varying from starvation to overfeeding 
(9, 10); and changes in the degree of crowding of the 
cultures. It is interesting to note that this last factor 
has been observed to be associated with sexual differ- 

(11) as 
well as in Cladocera (12). No common mechanism by 
which these different variables may operate has yet 

entiation in the ciliate Glaucoma scintillans 

been proposed. 
In a recent report from this laboratory, it was 

noted that Hydra grown under controlled conditions 
increased asexually in strictly logarithmic fashion 
(13). Subsequently studies have shewn that the rate 
of this logarithmie increase is a function of five vari- 
ables (14) when, and only when, the cultures were 
grown in very shallow (4 mm) eulture in Petri dishes. 
The necessity of maintaining highly aerobie condi- 
tions if reproducible results (+5 pereent) were to be 
obtained was especially apparent with cultures grown 
above room temperature, allowed to stagnate for days 
in the same water, heavily fed with living crustaceans 
or densely crowded. Since these same conditions had 
been described as associated with the induction of 
sexual differentiation in Hydra, it suggested that the 
actual stimulus might consist of a critical lowering 
of the oxygen tension of the medium. 

Direct determination of the oxygen tension 
sented a problem at first, because the Winkler method 
of measuring dissolved oxygen requires water samples 
as large as 250 ml, while its microadaptations are un- 

pre- 

duly time consuming. Fortunately it was found pos- 
sible to devise a colorimetric method for 0.5-ml sam- 
ples that could be completed in about a minute (15). 
The availability of this new method made it possible 
to observe the oxygen concentration in all cultures of 
Hydra and especially in those that differentiated sex- 
ually when maintained under a variety of conditions 
of temperature, stagnation, nutrition, and crowding. 
It was found without exception in more than 30 cases 
that the oxygen concentration in such sexual cultures 
was reduced below 8 mg/l O, (16, 17), but not below 
about 4 mg/l O.. The most effective concentration, in 
terms of both rapidity and percentage of sexual 
forms induced, seemed to be about 6-7 mg/l O,. 
Highly aerobic cultures (> 8 mg/l O,) continued to 
bud asexually, while anaerobic ones (<1 mg/l O,) 
neither budded nor developed sexual organs. Experi- 
mental cultures maintained between 5 and 8 mg/l O, 
by the daily addition of appropriate amounts of fully 
aerated water developed sexual specimens repeatedly 
within about 14 days at room temperature. 

Evidence that neither temperature, stagnation, nu- 
trition, nor crowding were involved per se was ob- 
tained by holding these factors constant and varying 
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the oxygen concentration of the medium. This was 
accomplished by placing the same number of Hydra 
in each of a series of half-filled serum bottles her- 
metically sealed with rubber stoppers through which 
varying amounts of air could be withdrawn by means 
of a syringe and hypodermic needle. After 3 wk with- 
out feeding at 20°C, during which time no asexual 
inerease occurred, testes were observed on 90 percent 
of the Hydra in the serum bottle whose atmospheric 
pressure had been reduced 20 percent to 608 mm of 
Hg. No sexual forms were observed in control cul- 
tures exposed to the air in shallow vessels or in serum 
bottles evacuated below 388 mm pressure. 

These results were confirmed by keeping shallow 
cultures (4 mm deep) of Hydra in Petri dishes placed 
within vacuum desiceators where the partial pressure 
of oxygen could be adjusted to any desired level by 
means of a water aspirator attached to a mereury 
manometer (18). Testes were observed in 17 days at 
23°C in eultures fed twice a week and maintained 
at 610 mm of Hg, while none were observed in eul- 
tures maintained at either 760 mm of Hg or below 
532 mm of Hg pressure. 

Additional evidence was obtained by allowing a 
clone of Hydra to inerease asexually under uniform 
conditions of temperature, stagnation, and nutrition 
until the crowding had increased to a point, critical 
for each vesse] and depth of medium, where the aver- 
age oxygen concentration had fallen to about 6-7 
mg/1 O,. Once this eritical density had been reached, 
further asexual increase was inhibited and sexual 
forms appeared. Since routine oxygen determinations 
are not required in this method, it is convenient and 
has been used successfully with both male and female 
clones (19) at 20°, 25° oa ‘ and 30°C. 

When the resulting sexual Hydra were returned to 
fully aerobie conditions in shallow Petri dishes, they 
did not revert back to the asexual state but continued 
to develop spermaries and ovaries at the same time 
that they budded asexually. Since these buds sponta- 
neously became sexual within a few days, a perma- 
nently “sexual” eulture became possible, one that has 
maintained a high degree of sexuality for more than 
5 mo under the identical culture conditions used in 
maintaining the usual “asexual” cultures (13). This 
apparently permanent modification of the phenotype 
by environmental conditioning represents a further 
example, it would seem, of Dauermodifikationen as 
recently discussed by Sonneborn (20). Its reversibility 
was demonstrated by reducing the oxygen tension to 
about 2.5 mg/] O. using the vacuum desiccator method 
described. Under these conditions, the growth of sex- 
ual organs was specifically inhibited within about 10 
days, while asexual reproduction by budding con- 
tinued as before. 

These results appear to indicate that the primary 
stimulus that induces sexual differentiation in Hydra 
littoralis is a critical lowering of the oxygen concen- 
tration of the medium. This state of partial anaero- 
biosis may be induced in turn by external conditions 
such as are found during winter anaerobiosis in ponds 
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so 

(21, 22) or internally within a clone by simple erowd- 
ing. Whether these factors are involved in the envi- 
ronmental induction of sexual differentiation in other 
species of Hydra, 
Cladocera (12), protistans such as the ciliate previ- 
ously mentioned 
(23), or even in aggregating myxamebas (24), and 

Volvox, sponges, rotifers (2), 

(11) or the malaria plasmodium 

forth, only further work can determine. 
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R. W. Berliner, Federation Proc 
Cc. M. Wilson, Am. J. Botany 40 

Phila 

1952) 
Biody 

5. No. 1 (1946) 
714 (1953). 
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Toxicity of Peptides of Thienylalanine 

for Rats 

Floyd W. Dunn 
Department of Natural Science, 
Abilene Christian College, Abilene, Texas 

Certain peptides containing the amino acid analog, 
6-2-thienylalanine, have been reported to inhibit the 
growth of bacteria (1). It has been further reported 
that a proteolytic enzyme, carboxypeptidase from beef 
pancreas, hydrolyzed carbobenzoxyglycyl-B-2-thienyl- 
alanine in vitro at the terminal peptide bond to liber- 
ate B-2-thienylalanine (2, 3). It therefore seemed of 
interest to determine the effect of peptides containing 
thienylalanine upon the growth of rats, with the hops 
of gaining some evidence concerning the ability of en- 
zymes of the animal to hydrolyze the peptides in vivo. 

Several workers have reported the toxicity of B-2- 
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Table 1. Inhibition of the growth of rats by §-2-thienylalanine and its derivatives; 
reversal of inhibition with phenylalanine. 

Initial Final one 
Rat* Supplement to basal diet (%) weight weight Davs ey rte 

g \8) (gz) 

17 2  6-2-Thienylalanine 130 115 1] 14 
2 -2-Thienylalanine plus 1 phenylalanine 115 130 10 15 

30 2  §-2-Thienylalanine 214 136 24 2 
2 §-2-Thienylalanine plus 1.6 phenylalanine 136 162 10 2.6 

10 1.6 Glycyl-f-2-thienylalanine 137 117 14 - 14 
4 2 Glycyl-B-2-thienylalanine 195 159 5 - 7.2 

38 2 Glyeyl-f-2-thienylalanine 279 218 20 - 3.0 
2.7 Glyeyl-B-2-thienylalanine plus 1.6 phenylalanine 218 230 4 3.0 

41 1 Chloroacetyl-B-2-thienylalanine 68 70 8 0.25 
3 2  Chloroacetyl-f-2-thienylalanine 115 91 11 2.2 

2  Chloroacetyl-f-2-thienylalanine plus 1 phenylalanine 91 80 4 - 2.75 
2 Chloroacetyl-f-2-thienylalanine plus 2 phenylalanine 80 72 4 2.0 

37 2 Chloroacetylphenylalanine 124 91 11 3.0 
2 Chloroacetylphenylalanine plus 1 phenylalanine 91 86 $ - 1.25 
2  Chloroacetylphenylalanine plus 2 phenylalanine 86 77 4 - 2. 

37a 1 Chloroacetie acid 185 116 5 - 14.0 
7 2.1 Carbobenzoxyglycyl-f-2-thienylalanine 136 128 4 - 0.6 

47 4.2 Carbobenzoxyglycyl-f-2-thienylalanine 294 195 20 5.0 
4.2 Carbobenzoxyglycyl-B-2-thienylalanine 195 186 6 1.5 

plus 1.6 phenylalanine 
20 1 Carbobenzoxyglycine 200 223 4 5.8 

* Other animals were used in each study, but these are reported as typical 

thienylalanine for rats and the ability of phenyl- 
alanine to reverse the toxicity (4, 5). The work (6) 
reported here shows that some peptides containing 
thienylalanine are as toxic as free thienylalanine; the 
toxicity of some of these peptides is relieved by 
phenylalanine. In the cases where the peptide toxicity 
is identical with that of free thienylalanine and is re- 
lieved by phenylalanine, it seems reasonable to sug- 
gest that the toxicity of the peptide results from the 
formation of thienylalanine by enzymatic hydrolysis 
of the peptide. On the other hand, in the eases where 
the thienylalanine derivatives are not toxic or where 
the toxicity is not reversed by phenylalanine, it seems 
reasonable to conclude that such peptides are not 
hydrolyzed to any appreciable extent to produce 
thienylalanine. 

Table 1 summarizes the effect of the compounds 
studied upon the growth of rats. It is evident that 
glycyl-6-2-thienylalanine was similar to free 6-2-thi- 
enylalanine in its toxicity for the rat; the toxicity was 
reversed by phenylalanine. Apparently, glycyl-B-2- 
thienylalanine was hydrolyzed by some peptidase of 
the rat to liberate the free amino acids, glycine and 
6-2-thienylalanine. 

Chloroacety]-f-2-thienylalanine and carbobenzoxy- 
glycyl-B-2-thienylalanine inhibted growth of the rats, 
but the inhibition was not reversed by phenylalanine 
at the levels tested. This indicates that the toxicity was 
not the result of the formation of free thienylalanine 
but might be caused by the peptide itself or by some 
other product of hydrolysis. Enzymatie hydrolysis of 
carbobenzoxyglycy]-b-2-thienylalanine at the terminal 
peptide bond would produce carbobenzoxyglycine and 
B-2-thienylalanine. Since carbobenzoxyglycine was not 

23 JuLy 1954 

toxic, and since the toxicity of this peptide was not 
reversed by phenylalanine, the conclusion is that ear- 

not 
lyzed to any appreciable extent by the rat. 

The toxicity of chloroacetyl-f 2-thieny 

bobenzoxyglycyl-f-2-thienylalanine was hydro- 

lalanine and 
chloroacetylphenylalanine were of the same order, and 
free phenylalanine did not reverse the toxicity. Sinee 
chloroacetic acid was found to be highly toxie, it was 
concluded that the chloroacetyl amino acids might be 
hydrolyzed to produce chloroacetic acid. This conclu- 
sion is supported by the unpublished finding that ear- 
boxypeptidase can hydrolyze chloroacetylphenylala- 
nine and chloroacetylthienylalanine in vitro at the 
same rate. 

These studies were conducted upon male rats fed a 
diet of commercial rat chow. The compounds tested 
were uniformly mixed with the chow by grinding. In 
preliminary experiments, it was found that a diet 
containing 2 percent thienylalanine in the commer- 
cial chow inhibited growth to the same extent as that 
reported by Ferger and Du Vigneaud (4) using 2 
percent thienylalanine in a synthetic diet. 

All compounds tested were of the racemic variety. 
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A Methodological Refinement in the Study 

of “ESP,” and Negative Findings 

Kendon Smith and Harry J. Canon 

Department of Psychology, 
The Pennsylvania State University, State College 

A recent improvement in the study of extrasensory 
perception (“ESP”) has been the use of tables of 
random numbers in the shuffling of target-items 
(1-3; ef. 4). Despite this increased rigor, however, 
there continue to be reported small, but statistically 
significant, deviations from “chance expectancy.” 

These findings raise the suspicion that tables of ran- 
dom numbers may not be entirely random; that such 
tables may, in some small degree, actually embody eon 
ventional preferred sequences of digits. There is some 
ground for such a suspicion in the mode of construe 
tion of the most widely used of these tables (5), which 
was carefully checked and adjusted to insure “ran 
domness.” Furthermore, there is available 
(6) recent observation that 

Brown’s 

statistically significant results similar to those 
of psychical research are obtainable simply by mak 
ing selections in published tables of random numbers 
as if the tables were themselves the data of a psychi- 
eal research experiment. This procedure pro 

results which differed from the mean ex 
pectation by more than three standard deviations. 
a uced 

It should be of interest to determine whether or not 
“ESP” manifests itself in the face of an experimental 
methodology that avoids the pitfalls of “randomness.” 
The investigation reported here attempted such a de- 
termination. 

Two targets were prepared. Each target consisted 
of a sheet of 8.5 11-in. paper bearing 25 items in 
five rows of five items each. Each item consisted of a 
pair of 14-in. squares, of which either the right-hand 
square or the left-hand square was blacked in. In point 
of fact, one target was constructed by filling in the 
left-hand square in every item, and the other target 
by filling in the right-hand square in every item. The 

targets were sealed in identical opaque envelopes, in 
dependently shuffled, and given arbitrary designa 
tions. They were not unsealed and identified until after 
all experimental responses had been tabulated. 

Mimeographed response-sheets were alse prepared. 
Each sheet bore a pattern of items exactly like that 
of the target-sheets, except that, of course, none of the 
squares was blacked in. Instructions at the head of 
each response-sheet directed the subject to work in 
privacy and in an atmosphere of relaxation, and to 
fill in the items as he thought they were filled in on 
the target to be assigned to him. The instructions also 
cautioned the subject not to be surprised by the mani 
festation of an unusual target-pattern. 

Finally, a brief mimeographed questionnaire was 
devised. By advance decision, only one of its questions 
was considered material (“Do you think that extra 
sensory perception ever actually occurs?”); the re 
maining, related, questions were intended to serve as 
buffers. 

The subjects were 540 students of both sexes dis 
tributed among 14 classes in introductory psychology. 
Each class was addressed by the same experimenter at 
the beginning of a class-hour. Briefly and sympatheti 
eally, he outlined the history of “ESP.” The question 
naires were then distributed, filled out by the students, 
and re-collected by the experimenter. 

The experimenter now left the class and proceeded 
to sort the returned questionnaires to identify subjects 
who were believers and subjects who were nonbelievers 
in “ESP.” Names of believers and names of nonbe- 
lievers were alphabetized separately; then, for each 
subject whose name appeared in an odd-numbered 
position on either list, a response-sheet assigning “the 
target in Old Main Building” was prepared; for each 
of the remaining subjects, a response-sheet assigning 
“the target in the Library” was prepared. The experi- 
menter now returned to the class, distributed the re- 
sponse-sheets, explained exactly where the targets 
were located, and requested that the completed re- 
sponse-sheets be returned at the next class meeting. 
Individual scores were promised (and subsequently 
furnished), and class interest was high. 

Table 1. Mean number of leftward choices in each experimental subgroup and associated statistics. 

Target assigned 
Rightward Leftward Difference-statisties 

N 186 N — 186 . é 
Believers M= 13.06 M= 13.22 : whee 

SD 2.3 SD= 1.81 FS AP) be 54 
‘ x { ¢p , 
N= 44 N= 44 ae e 4 

Nonbelievers M= 12.95 M= 19.57 ja : os j 

SD= 2.95 SD= 1.76 ' 7 

N = 230 N = 230 D 06 + ) 
All subjects M= 13.04 M= 13.10 (P 2¢ 

SD: SD= 1.82 me 2.46 

All P-values arise from two-tailed tests of the null-hypothesis. Other symbols 
and D, difference). number of cases; M, mean; SD, standard deviation ; 
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The targets were rotated between the locations, and 
subjects were eliminated from consideration by means 
of a table of random numbers (considered adequate 
for this purpose), in such a fashion that finally: (i) in 
each class, equal numbers of believers had responded 
to each target, and equal numbers of nonbelievers had 
also; and (ii) over-all, equal numbers of believers had 
responded to each target in each position, and equal 
numbers of nonbelievers had also. There now remained 
372 believers and 88 nonbelievers, a total of 460 sub 
jects. 

Each subject’s response-sheet was scored for the 
number of items in which the left-hand square was 
blacked in. If “ESP” exists in the general popula 
tion, as has been recently alleged (1-3), one would 
expect distinctly more leftward choices in response to 
the leftward target, distinctly fewer in response tu the 
rightward target, and thus a distinct and significant 
difference between the mean scores for groups re 
sponding to the two targets. 

The mean number of leftward choices among all 460 
subjects was 13.07, a figure very significantly differ 
ent from the “chance” expectancy of 12.50 (P < .0,1). 
The mean number of leftward choices in each of the 
subgroups is indicated in Table 1, and it will be seen 
that the means of the subgroups closely approximated 
the over-all mean. Neither among believers, nor among 
nonbelievers, nor among all subjects taken together 

was the mean number of leftward choices significantly 
related to the nature of the target assigned. It is true 
that the differences found among believers and non- 
believers, respectively, although insignificant, were in 
the opposite directions sometimes hypothesized (2, 3; 
ef. 1); however, a test of the difference between these 
differences showed it also to be statistically unreliable 
(final column, Table 1). 

Under the conditions of this investigation (which 
summated the responses of a large number of sub- 
jects to balanced, systematically nonrandom targets), 
there arose no evidence whatsoever that “ESP” does 
in fact exist. Discovered incidentally was a general 
preference for left-hand choices, a preference that 
might have been misleading in the context of another 
experimental design. 
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Communications 

Etymology of Autoradiography 

Scientific techniques are often named carelessly by 
experimenters more interested in precision of results 
than in precision of communication. Once started, ety- 
mological errors are easily perpetuated. Such is the 
situation for the technique of locating and measuring 
radioactivity by placing a radiation source in contact 
with or in proximity to a photographic emulsion, fol- 
lowed by exposure and development of the emulsion. 
Many names have been applied since Beequerel first 
used the technique in 1896. Among them are auto- 
radiography (1, 2), radio-autography (3), curiegra- 
phy (4, 5), radiumgraphy (4), and photography 
by local application (5). Terms for the results of 
the techniques have been autoradiograph (2, 6), radio- 
autograph, autophotograph (1), 
radium gram (2), radiograph (2, 6), organoradium- 
graph (5), curiegraph (5), 
(2), microradioautogram (8), autograph (9), radio- 
graph (10), historudiograph (11), radiogram (2), 
and histoautoradiograph (6). One author (2, 6) used 
five terms in a single paper to indicate this technique. 
It is perhaps time to eliminate this confusion. 

Since these words are, for the most part, derived 
from the Greek, it is preferable to be consistent within 

(7) autoradiogram 

cliché radiographique 
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London, 1938) 
6. G. 8S. Brown, Nature 172, 154 (1953) 
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the system of word-building from that source. Al- 
though the ancient Greeks would probably not have 
used any of these terms, since they seldom employed 
more than two stems, three-stem words are correct and 
have their value in modern English. Multiple-stem 
words enable classification of ideas. For example, pro- 
rubricyte, rubricyte, and metarubricyte (12) classify 
red blood cells according to their age. 

Similarly, in the class of radiographic techniques, 
we already have gamma radiography and x-radiogra- 
phy. Autoradiography then is a third member of the 
class—the descriptive prefix, auto- (self), being added 
in the same sequence to give autoradiography. 

Another argument for that 
auto- acts in Greek as a prefix and is therefore very 
seldom found in the middle of a word. This logic elimi- 
nates the term radioautography unless one wishes to 
think of. the technique as belonging in the class with 
autography. However, it does not seem logical to place 
the technique in the same category with the writing 
of one’s signature. Another argument against radio- 
autography is that four vowels—i, 0, a, u—occur to- 
gether. This should be avoided because of possible 
phonetic difficulties. Curiegraphy, named after Ma- 
dame Curie, is not sufficiently descriptive and its use 
had but limited vogue. It is of historical interest only. 

autoradiography is 
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Autophotcgraphy implies visible radiation and thus 
is not suitable for radioactive radiation. Because of 
the wide application of autoradiography, it will un- 
doubtedly be necessary to qualify the term by the 

-use of prefixes to distinguish its various phases—such 
as micro-, macro-, or histo-autoradiography. When 
necessary, this would seem to take advantage of the 
ability of Greek to lend itself to the logical classifi- 
cation of ideas. 

The verb stem, -graph, is derived from graphein (to 
write or to draw). Thus by performing the technique, 
one autoradiographs. The result from this action—that 
is, the developed film or plate—is a -gram. This noun 
stem is derived from the Greek noun gramma, mean- 
ing something that has been written or drawn. Auto- 
radiogram is correct, notwithstanding a photograph 
produced by photography. Etymologically, this result 
should be a photogram and the camera a photograph. 
Wide and consistent usage of this error has made 
these two terms acceptable. Not so for autoradiograph, 
since the usage has been neither so widely nor so con- 
sistently used. It does not seem appropriate that auto- 
radiograph as a noun should be similarly perpetuated 
by scientists. 

It might be argued that graph could be derived 
from the adjective graphic (pertaining to writing or 
drawing). To use autoradiograph—that is, self-ray- 
writing—is to employ it in its adjectival sense [cf. I 
sent the message by telegraph(ic) instrument] whereas 
a genuine noun use is desired. The -gram ending ac- 
curately provides this by its meaning, the result of 
an action. Another objection to autoradiograph as a 
noun form is the tendency to delete the radio-, pro- 
ducing autograph, which means a person’s signature. 
However, autogram is a convenient nickname for au- 
toradiogram and does not cause confusion. (Fischer 
(5), by the way, used autophoto as nick- 
name.) 

such a 

Therefore, we recommend the terms autoradiogra- 
phy to designate the technique, and autoradiogram to 
designate the result of the technique. 

W. NEwWLoN TAUXE 
ARTHUR H. MOSER 
Grorce A. Boyp 

Medical Department, Oak Ridge National Laboratory; 
Department of Classical Languages, 

University of Tennessee; 
Oak Ridge Institute of Nuclear 

Studies Special Training Division and 
University of Tennessee AEC Research Program 
(present address, Arizona Research 
Laboratories, Phoenix) 
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A Concise Form for Scientific 
Literature Citations 

A single issue of a modern scientifie journal or book 
often contains thousands of literature citations. In 
view of the large total space thus consumed, it would 
appear worth while to adopt a more concise style for 
such citations than that now customary. Table 1 dem- 
onstrates a proposed new style, which would reduce 
the minimum linear space requirement for each cita- 
tion by about one-half and would save time and labor 
for the authors, editors, and users of scientific litera- 
ture. Although Table 1 is largely self-explanatory, 
certain features require comment. 

Items regularly included. The minimum informa- 
tion necessary in principle to specify a certain article 
(or page of an article) consists of the page number, 
journal name, and year number. These items would be 
handled as follows: 

The left-hand number in each new-style citation 
(Table 1) is the page number, consisting usually of 
one to four digits. 

The set of capital letters in each citation is the code 
for the journal name. For the most important jour- 
nals, these letters could be so chosen as to suggest the 
name, but this is not essential and would not be pos- 
sible for all journals. With four letters, 26* or 456,976 
different journal codes can be assigned. This number 
should be more than ample, not only for all scientific 
journals published in the world at present, but also 

Table 1. Comparison of conventional and proposed 
concise form for some typical literature citations. 

tef. : . , - Conventional form Concise form No. 

(1) Helv. Chim. Acta 
26, 2266 (1943) 

(2) Ann. 3, 132 (1832) 
2266-HCAC-43 
132-DANN-832.3 

(3) J. Biol. Chem. 188, 
287 (1951) 287-AJBC-51.8 

(4) Bull. Soc. Chim. [4] 
19, 327 (1916) 327-FBSC-16.9 

(5) J. Am. Chem. Soc. 
72, 4077 (1950) 4077-ACSJ-50 

(6) J. Chem. Educ, 27, 
654 (1950) 654-AJCE-50 

~ (7) Jd. Org. Chem. 13, 
697 (1948) 697-AJOC-48 

(8) Chem. Abs. 40, 6512 
(1946) 6512-ACAB-46 

(9) Bull. Chem. Soc. Japan 
10, 424 (1935) 424-KBCS8-35 

(10) Science 119, 135 (1954)  135-ASCI-54.9 
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Table 2. Suggested code letters for a few journals. 

Journal Code Journal Code 

ACAB Chem. Abs. BSOC J. Chem. Soe. 
ACSJ Jour. Am. Chem. DANN Annalen (Liebig’s) 

Soe. DBER Ber. 
AIEC Ind. Eng. Chem. DMON Monats. 
AJBC Jour. Biol. Chem. FBSC Bull. Soc. Chim. 
AJOC J. Org. Chem. HCAC Helv. Chim. Acta 
ASCI Science RJPC J. Phys. Chem. 

Bio. J. U.S.S.R. BBIO 

for journals which have been discontinued, or which 
may be started during the next century or two. 

Each right-hand number (Table 1) is the year num- 
ber, consisting usually of two digits—for example, 
48 for 1948. For the unusual reference a century or 
more old at the time of citation, three digits would be 
needed—for example -832 for 1832. Note, however, 
that an 1886 reference cited in 1954 would read sim- 
ply -86. 

The separation of the two numbers of each citation 
by letters insures legibility with minimum punctua- 
tion. In printed material, the journal code letters 
should appear in boldface or italics. 

Optional items. Although not essential, it would be 
convenient to let the first letter of each journal code 
designate the country of publication—for example 
the H in HCAC (Table 1) signifies Switzerland. Each 
of the eight or ten major scientific countries would 
receive an individual letter and where necessary addi- 
tional alternate letters, and all remaining countries or 
territories would be covered by six continental code 
letters. If the first letter of every code were used to 
designate country, the remaining three letters would 
cover 17,576 journals for each country, thus only the 
two or three largest countries should require more than 
one letter (Tables 2 and 3). It would, of course, be 
possible to use journal codes containing a total of 
five letters, if four-letter codes should ever in the 
future become inadequate. 

The proposed journal code system may be com- 
pared to the very successful international system of 
radio call letters, which for example assigns initial 
letters W and K, to United States broadeasting sta- 
tions. 

It might ultimately prove desirable to let the second 
letter of each journal code designate the field of 
science (for example, C for chemistry), but this prob- 
lem need not now be considered in detail. 

Items regularly omitted. The authors and title are 
unnecessary in a minimum citation but ean, of course, 
be included as supplementary information whenever 
desired. Certain other items are, in principle, entirely 
unnecessary and could in time be abandoned if journal 
editors would arrange to do so. 

The series number of any journal is fixed by its 
year number and thus can always be omitted; for 
example, any 1916 issue of the Bull. Chim. 
(FBSC) necessarily belongs to series 4. 

Volume numbers are superfluous for 

Soc. 

any journal 
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that has adopted the very sensible one-volume-per- 
year system. The Journal of the Chemical Society 
(BSOC), for example, has not used volume numbers 
since 1926. (In some other cases one-volume-per-year 
journals continue to use volume numbers merely from 
tradition.) Issue numbers have already been aban- 
doned by most scientific journals, since pagination 
through a year (or volume) is now usually continuous. 

Historical information regarding the number of 
preceding years, volumes, series, and so forth, could 
easily be given by each journal in its annual title page, 
thus eliminating the need to clutter up literature cita- 
tions with such information. 

Temporary procedure for multivolume 
Since many journals still do have more than one vol- 
ume per year, and in any event occasional references 
to back years of such journals will always be neces- 

journals. 

sary, citations must sometimes specify both year and 
volume. The problem ean be solved by appending the 
last digit (if necessary, last two digits) of the vol- 
ume number to the year number. For example volume 
119 ean be distinguished from the other 1954 volume 
of Science by the modified year number —54.9 (see 
Table 1). An issue number could be specified by ap- 
pending a second number, if it were necessary. 

How the system could be put into effect. The new- 
style citations ean be adopted immediately on an in- 
formal basis by any editor, author, literature searcher, 
or librarian who will compile his own list of perhaps 
1 to 3 dozen journal codes. For the occasional un- 
coded journal, the conventional abbreviation ean be 
sandwiched between the page and year numbers in 
place of the code letters. Individual scientists should 
find such citations handy for literature notes and 
bibliographies. 

Ultimately a comprehensive journal code list spon- 
sored by appropriate authorities would be desirable 
(cf. list in 1951 annual index of Chemical Abstracts). 

initial code letters designating 
(remaining letters 

Table 3. Suggested 
country or continent of publication 
reserved for future allocation 

Continent or Code letters eountry 

North America M 
U.S.A. A, U 

South America Ww 
srazil Z 
Argentina Vv 

Europe E 
Great Britain, Eire B 
Germany, Austria D 
France F 
Switzerland (Helvetia) H 
U.S.S.R. R 
Italy T 

Asia K 

Africa Y 

Australia 8s 
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However, it should be emphasized that the number of 
journals frequently consulted by an individual scien- 
tist is not likely to exceed 2 or 3 dozen. Most of the 
code letters for these journals would soon be memor- 
ized, so that it would seldom be necessary to consult 
a comprehensive list. Then, too, the use of code letters 
might in time be greatly facilitated if the official code 
for each journal were included on its pages and ‘cov- 
ers and if short tables of journal codes for each par- 
ticular field were made available. 

The new-style citations would be especially suitable 
for use with automatic sorting devices for punched 
cards and microcards. Microcard libraries might ulti- 
mately be mechanized so that “dialing” the citation 
symbols on a modified telephone dial would cause the 
desired page or pages to be projected on a screen. 

G. E. McCasLanpD 
Department of Chemistry, University of Toronto, 

Canada 

14 May 1954. 

A Technique for Making Multiple- 

Bore Microelectrodes 

In electrobiological work, it is often convenient 
to use two or more electrodes separated by a known, 
small distance. This communication describes a method 
of making what is in effect a glass pipette with multi- 
ple bores. With the several bores filled with a metallic 
or electrolytic conductor, the pipette becomes a rela- 
tively rugged electrode assembly. The number of bores 
in the pipette can be at least as many as seven, and 
the spacing between bores at the tip of the pipette 
can be made as small as 10 u and probably less. 

The method is that of Elson (2), who used it to 
produce multiple-bore capillary tubes. A number of 
Pyrex tubes about 20 em in length are packed snugly 
inside a larger Pyrex tube of similar length. This 
bundle is then treated as a single tube; any technique 
that will produce a single-bore microelectrode will, 
with slight modification, yield a multiple-bore micro- 
electrode. During the drawing, the individual bores 
(and interstices between tubes) remain open, although 
the relative proportion of walls and bores is somewhat 
altered. 

The drawing technique used in this laboratory is 
perhaps worth brief description since it requires only 
simple apparatus and very little manipulative skill. 
The drawing is done in three steps, the glass being 
cooled between drawings. In the first step, the original 
bundle is heated by an oxygen and gas flame and 
drawn down to about 1 mm in diameter. The piece is 
then divided near the center of the reduced portion, 
and a small, solid knob is formed at the tip of each 
resulting piece; the knob is to facilitate attachment 
of the weights that are used in the last two stages of 
drawing. 

For the second drawing, the tapered bundle from 
the first step is supported in a vertical position with 
the small part pointing downward. A coil of No. 24 

Nichrome wire of inside diameter 3 mm and length 
5 mm is slipped over the tip and raised until it sur- 
rounds the portion of the tapered, multiple-bore tube, 
which is 2 mm in diameter. A weight of about 25 g is 
attached to the tip of the piece by an alligator clip. 
The nichrome coil is heated by current supplied 
through a variac and a step-down transformer. The 
coil temperature is regulated so that the glass is slowly 
drawn out. When an elongation of about 6 mm has 
been produced, the current is turned off; the glass is 
not allowed to break. It is advisable to place a small 
shelf beneath the weight to stop the drawing when 
the desired elongation has been accomplished. The coil 
is then lowered 2 or 3 mm until it is centered on the 
necked-down portion of the glass. 

For the third stage of drawing, a heavier weight is 
attached, the size of which determines the final tip 
diameter. The coil is heated to a dull red and the glass 
is allowed to break, after which the current is turned 
off. The piece that breaks off can be conveniently ex- 
amined under the microseope. 

Since the final tip diameter depends upon several 
variables, no precise statement can be made regarding 
the amount of weight to be used in the third stage. 
The usable range is abeut 50 to 900 g, corresponding 
very approximately to 10 and 150 un, respectively. For 
a given set of conditions, the tip diameter is repro- 
ducible to about 10 percent. 

| — 

‘100 MICRONS” 

Fig. 1. Photomicrograph of the tip of a multiple-bore 
glass pipette having one central bore and six others ar- 
ranged symmetrically around it. 
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Figure 1 is a photomicrograph of the tip of a mul- 
tiple-bore electrode that is currently in use in these 
laboratories. It was made by packing seven pieces of 
3-mm o.d. tubing inside a 9.6-mm i.d. tube. A dia- 
metrically opposite pair of bores js used to form salt 
bridges to silver-silver chloride electrodes inserted into 
the large ends of the bores. It is also possible to fill 
two or more of the bores with indium-tin alloy follow- 
ing the technique of Dowben and Rose (2). 

Vincent A. Vis 
Department of Physiology, 
University of Michigan, Ann Arbor 

References 

1. L. Elson, J. of Sci. Inst. 30, 140 (1953). 
2. R. M. Dowben and J. E. Rose, Science 118, 22 (1953). 
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Anxiety Reduction as a Measure of the 

Analgesic Effectiveness of Drugs 

A method that shows considerable promise for test- 
ing the analgesie potency of drugs has been developed 
recently at this laboratory. Previous techniques in- 
volving animals have been dependent upon measuring 
drug-produced changes in reflexes or unconditioned 
responses. In contrast with these techniques, the pres- 
ent method provides a testing situation more analo- 
gous to that found in the clinic, because it is based 
upon a psychological principle that has been validated 
on man. 

Previous studies of this series were designed to test 
the hypothesis that one necessary action of a potent 
analgesic is the reduetion of anxiety associated with 
anticipation of pain [H. E. Hill et al., Arch. Neurol. 
Psychiat. 67, 612 (1952) ]. These investigations on man 
demonstrated that therapeutic doses of morphine (15 
mg) significantly reduce behavior-disrupting antici- 
patory responses to painful stimuli. However, these 
techniques are not practical for the routine testing 
of drugs, since they are severely penalizing and utilize 
relatively large numbers of human subjects. It ap- 
peared possible, however, to develop a similar method 
for use with the laboratory rat. 

Albino rats, maintained at approximately 70 per- 
cent of satiation weight, were conditioned to press a 

bar at a rapid rate in a modified Skinner Box. Food 
pellet reinforcements were available aperiodically at 
approximately 2-min intervals. Bar-pressings were 
recorded cumulatively on a slowly moving kymograph 
for the 20-min period of each test. After approxi- 
mately 15 daily sessions, when the animals showed a 
high degree of conditioning, a 60-cy/sec tone was 
introduced 10 min after each test was begun. The tone 
was of 4 min duration and was terminated by a strong 
electric shock delivered to the rat through the grid 
floor. This superimposed, classical conditioning pro- 
cedure reduced bar-pressing during the tone to a mean 
of 11 percent of the pretone rates. Subcutaneous in- 
jections of morphine, 4 to 11 mg/kg, spaced at weekly 
intervals restored the inhibited bar-pressing to 22 to 
80 percent of the response rate exhibited prior to the 
tone. The effect varied directly with the dose, despite 
some over-all decrease in frequency of response. 

In general, then, after the animals were thoroughly 
conditioned, bar-pressing was disrupted or completely 
inhibited for the duration of the tone. This anticipa- 
tory effect of painful stimuli was reduced by mor 
phine with the result that the animals continued to 
press the bar during the tone. The results are analo- 
gous to those of the earlier studies on human subjects 
and support the hypothesis that reduction of anxiety 
associated with anticipation of pain is one necessary 
action of a potent analgesic. 

The usefulness of this technique for testing the 
analgesic properties of a wide range of drugs is cur- 
rently under investigation. In contrast with other tech- 
niques in which animals are used, this method would 
appear to be more closely related to those employed 
in the clinic, since anxiety is an important component 
of clinical pain. Furthermore, several uncontrolled 
variables that are present in clinical investigations, 
such as suggestion and personal interaction, would be 
eliminated. In addition, the method might be used by 
pharmaceutical houses and in other settings in which 
clinical studies are not possible. 

Harris E. Hit 
Ricuarp E. BELLEVILLE 

ABRAHAM WIKLER 
NIMH Addiction Research Center 
U.S. Public Health Service Hospital 
Lexington, Kentucky 

18 January 1954 

Whenever you look at a piece of work and you think the fellow was crazy, then you 
want to-pay some attention: to that. One of ‘yours likely:to be, and you had better find out 
which one it is. It makes an awful lot of difference —CHaARLES F. KETTERING. 
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Society and Section Headquarters 
in Berkeley 

Raymond L. Taylor 

Associate Administrative Secretar) 

In the advertising portion of this issue is a two- 
page spread on (i) when advance copies of the 1954 
General Program-Direetory will be available; and. (ii) 
sleeping accommodations at this year’s Berkeley meet- 
ing of the Association. The first has a coupon usable 
by both advance registrants and those who are not 
planning to attend but would like this book of some 
352 pages primarily for its directory content. 

The other page announces an unusual variety of 
sleeping facilities and has an accompanying room 
reservation coupon with two added questions (perti- 
nent this year) and a request for a small hotel room 
deposit (customary in California). 

With the initial appearance of these two pages, to 
assist in choosing accommodations, it has been eustom- 
ary to announce the hotels that will be the headquart- 
ers of the AAAS, of the sections, and of the partici- 
pating societies. At Berkeley, however, because the 
University dormitories will house portions of the mem- 
berships of most of the societies, and also because of 
the size of the hotels, it would have been inexpedient 
to attempt any formal assignment of headquarters 
hotels for the societies or groups of related sciences. 
Societies and sections, of course, will have their own 
session rooms, assigned for maximum convenience to 
similar programs; societies that wish them will have 
headquarters rooms on or off campus; finally, groups 
of society members who wish to room close together 
may do so by booking reservations accordingly and 
applying early. By use of the Visible Directory of 
Registrants in the Gymnasium for Men, the adjacent 
bulletin board and telephone, it will be possible to 
locate all registrants quickly and to leave messages. 

Although none of the hotels is large enough to serve 
exclusively as the headquarters, for example, of the 
statisticians, physicists, astronomers, biologists, psy- 
chologists, the medical groups, or the science teachers, 
the housing accommodations are ample in total quan- 
tity and variety. There are attractive twin-bedded 
dormitory rooms with maid service—primarily for 
students, younger faculty members, and others not 
on expense accounts—at $2 each person the first night, 
$1 per night thereafter; rooms without private bath 
at International House for $2.50, and at the hotels 
for $2 to $3; and moderate-priced rooms with bath 
in excellent hotels and motels. The top price in suites 
is $20 per day for rooms overlooking the Golden 
Gate—not particularly expensive if oceupied by four 

Association Affairs 

” 
’ persons. The dormitories will serve breakfast “in 

the hotels serve all ‘meals; and most motels serve no 
meals. 

The Hotel Shattuck will be AAAS headquarters. 

Coupon for Housing Reservations 

Some further comments should perhaps be made. 
1) All housing will be cleared through the AAAS 

Housing Bureau, operated by the efficient Convention 
Bureau. 

2) Sinee all rooms are assigned in order of receipt, 
the date of application is important. 

3) In general, single rooms at single rates are rela- 
tively searce in any hotel in any city. When the sup- 
ply of these is exhausted, only double rooms can be 

‘ offered for single oceupaney—at higher (although not 
double) rates. Thus, it conserves rooms, saves money, 
and is more sociable when two or more persons share 
a large room with individual beds. It is hoped that 
many will do this. One person may book an entire 
block of rooms, provided that he advances the deposits 
for all persons. 

4) The deposit of $5 per person or $10 per hotel 
or motel room—which does not apply to dormitory 
rooms—is customary in California. It is refundable 
if the accommodation is canceled more than 10 days 
before the meeting—and usually later, if the room 
ean be assigned to someone else—and, for those who 
stay only one night, any excess of deposit is refunded. 

5) The space in which to name one’s society or sec- 
tional interest is important. Within the choices and 
price range indicated, members of the same society 
or section will be assigned nearby rooms. 

6) Those who drive to the meeting should say so. 
The campus of the University of California at Berke- 
ley is compact, so that the dormitories, the Hotels 
Durant and Shattuck, and other accommodations are 
all within moderate walking distance of the center of 
the meeting—the Gymnasium for Men, the buildings 
housing the sessions, the University cafeterias, and 
several off-campus restaurants. But there are other 
comfortable hotels and motels within the city limits 
for which a car is needed. Those who will have an 
automobile at the meeting can be assigned to these 
motels or hotels. There will be adequate automobile 
parking facilities on the campus for those attending 
the meeting. 

Headquarters Rooms 

Statisticians, 288 Dwinelle; Physicists, 375 Le- 
Conte; Herpetologists League, 3598 Life Sciences 
Building; Western Society of Naturalists, 2507 Life 
Sciences Building; Society of Systematic Zoology, 
Stephens Memorial Room. Others will be announced 
later. 
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Meetings & Conferences | Outstanding 

ars: McGRAW-HILL BOOKS 
24-28. Potato Assoc. of America, Estes Park, Colo. (R. L. 

Hougas, Dept. of Genetics, Univ. of Wisconsin, Madi- 
son. ) 

25-27. American Phytopathological Soc., annual, Estes 
Park, Colo. (G. 8. Pound, Dept. of Plant Pathology, 
Univ. of Wisconsin, Madison.) 

25-27. Biological Photographic Assoc., 24th annual, At- 
MILLIMICROSECOND PULSE TECHNIQUES 

By IAN A. D. Lewis and FRANK H. WELLS, Atomic 
lantie City, N.J. (A. F. Hancock, Photo Unit, Jefferson | Energy Research Establishment, Harwell, England. 
Hospital, 1020 Sansom St., Philadelphia 7.) | Electronics and Waves—A Series of Monographs. 

25-27. Western Electronics Show and Convention, Los In press 
Angeles, Calif. (M. Mobley, Jr., 344 N. LaBrea Ave., | -p:. is the fifth in a series published in cooperation 
Los Angeles 36.) with the Pergamon Press in England. The subject: 

25-3. International Union for the Protection of Nature, | the theory and design of electronic circuits and devices 
4th, Copenhagen, Denmark. (H. J. Coolidge, National | for operation in the range of time intervals which lie 
Research Council, Washington 25, D.C.) between the province of micro-second pulse circuits, 

27-28. Minnesota Acad. of Science, Itasca State Park, | 9% developed at the end of World War II, and the 
Minn. (B. O. Krogstad, Dept. of Biology, St. Olaf Col- | realm of microwave devices. Systems of large band- lege, Northfield, Minn.) width are the primary concern of the book. 

28-29. Soe. for Social Responsibility in Science, annual, 
Yellow Springs, Ohio. (SSRS Office, Gambier, Ohio.) 

30-31. Mathematical Assoc. of America, 35th summer, | INTRODUCTION TO ATOMIC PHYSICS. 
Laramie, Wyo. (H. M. Gehman, Univ. of Buffalo, | New second edition 
Buffalo 14, N.Y.) | 

| 30-1. American Soybean Assoc., 34th annual, Memphis, By OTTO OLDENBERG, Harvard University. In press 
Tenn. (G. M. Strayer, ASA office, Hudson, Iowa. | The second edition of this well-known book covers 

30-1. Symposium on Vegetative Neurology, 5th, Vienna, | the entire field of atomic physics and includes recent 
Austria. (E. Anderson, National Institutes of Health, | developments in nuclear physics and cosmic rays. 
3ethesda, Md. | Material on solid state physics has also been added. 

30-8. International Soc. of Orthopedic Surgery and Trau- | Emphasis is placed on the relation of our theoretical 
matology, 6th, Bern, Switzerland. (M. Dubois, Isle- picture to the basic experiments in the author's at- Hospital, Bern.) tempt to train the student not to accept on authority 

30-3. International Symposium on Combustion, 5th, Pitts- eS ee in —— 
burgh, Pa. (B. Lewis, Alcoa Bldg., Pittsburgh 19.) edition. 

30-9. International Mathematical Cong., Amsterdam and 
The Hague, Netherlands. (M. H. Stone, Dept. of Mathe- 
matics, Univ. of Chicago, Chicago 37, Ill.) 

31-8. American Mathematical a summer, Laramie, ENGINEERING CYBERNETICS: 
Wyo. (E. G. Begle, AMS, Yale Univ., New Haven, | The Science of Control 

Conn.) =r ; By H. S. Tsien, California Institute of Technology. 
31-10. UN World Population Conf., Rome, Italy. (J. D. Ready in October 

Durand, Room 3025B, UN Bldg., New York.) . . a Pe 
$1-10. World Population Cong., Rome, Italy. (F. Lorimer, This book covers, as far as possible within the limited 

American Univ., Washington 16, D.C.) space, the whole field of scientific principles of con- 
; F trol, from the simple conventional servomechanisms 

to the very complex controlled and guided systems. 
Non-interacting controls of many variable systems, 

September 
1-7. International Soc. for Cell Biology, 8th, Leiden, Neth- 

erlands. (W. H. K. Karstans, Botanical Laboratory, | linear systems with time lag-Satche diagram, non- 
State University, Nonnensteig 3, Leiden.) linear servomechanisms, control design by perturba- 

1-8. British Assoc. for the Advancement of Science, an- pon Mw cy —— with —— ——- 
: i ntrol, noise ering and detection, 

pons ge aes (eie., BAA, Dae eae, ultrastebility and multistability of Sheseeuuietlp sys- 

1-8. International Cytological Cong., Leiden, Netherlands. pence bay Somalis name oteaed as teoaeen 
(P. G. Gaillard, Histologisch Laboratorium, Rijksuni- | work which aims to establish Engineering Cybernetics 
versiteit, Leiden.) as a new branch of engineering science. 

1-11 International Committee of Electrochemical Ther- 
modynamics and Kinetics, 6th annual, Paris and Poi- 
tiers, France. (P. Van Rysselberghe, Dept. of Chem- 
istry, Univ. of Oregon, Eugene.) 

1-16. International Ekectrotechnical Commission, 50th, 
Philadelphia, Pa. (U.S. Committee, American Stand- 
ards Assoc., 70 E. 45 St., New York 17.) 

2-9. International Cong. of Mathematicians, annual, McGRAW- HILL BOOK COMPANY, Inc. 
Amsterdam, Netherlands. (Sec., 2d Boerhaavestraat 
49, Amsterdam. ) West 42nd Street - New York 36,N.Y 
(See issue of 16 July for more comprehensive listings.) 
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GET YOUR ADVANCE COPY 

of the General Program-Directory 

of the Berkeley Meeting of the AAAS 

By first class mail — early in December 

The General Program-Directory of the 121st Meeting of the AAAS on the campus of the University 
of California, Berkeley, Dec. 26-31, 1954, will be available to anyone, at cost, within the first week in 
December—whether he can attend the Meeting or not. You will want the General Program-Directory 
for your reference shelf. 

Program content Directory content 

1. The three-part General Symposium: “Science and 1. AAAS officers, staff, committees for 1954. 
Society.” 

. . . 2. Complete roll of AAAS presidents and their fields. 2. Programs of the 18 AAAS sections (symposia and I I 
contributed papers). 3. The 260 affiliated organizations. 

3. Programs of the more than 70 participating societies. . : Eig! : 
se : : : ' ‘ 4. Historical sketch and organization of the Associa- 

+. The Special Sessions: AAAS, Academy Conference, tion: the Constitution and Bylaws 
Third Berkeley Symposium on Mathematical Statis- 
tics and Probability, Conference on Scientific Edi- 5. Publications of the Association. 
torial Problems, National Geographic Society, Pa- 
cific Science Board, Phi Beta Kappa, Phi Kappa Phi, 6. AAAS Awards and Grants—including all past 
RESA, Sigma Xi. winners. 

5. Details of the Gymnasium for Men—center of the 7. Membership figures by sections. 
Meeting—and campus. 

6. Titles of the latest foreign and domestic scientific 8. Section committees (Council members) in detail. 
films to be shown in the AAAS Science Theatre. . 
epee : : : nde nie 9. Local committees. 

7. Exhibitors in the 1954 Annual Exposition of Science 
and Industry and descriptions of their exhibits. 10. Future Meetings of the AAAS—through 1958. 

Advance Registration 

Advance registration has these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 
2) You receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you 
particularly wish to attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 

The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 

——-— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY ——— 

la. () Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention 
Badge, and all privileges of the Meeting. 

lb. 1) Enclosed is $1.50 for only the Program-Directory. (It is understood that, if I should attend the Meeting 
later, the Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 

(Check one) 

ey I. RI (IR MD tae wie 5 a ania Gidea mie oh bb eS hk: SEM oad sh aihlia is Als 'Wiva/G'd. ws whee ee es 
(Please print or typewrite) (Last (First) (Initial 

3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 

5. YOUR FIELD OF INTEREST 

6. CONVENTION ADDRESS 
(May be added later, after arrival) 

Please mail this Coupon and your check or money order for $2.50or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 

1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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SLEEPING ACCOMMODATIONS AT 121st AAAS MEETING 

Berkeley, California, December 26-31, 1954 

The hotel, motel, and dormitory sleeping accommodations—their rates and the application coupon below 
are for your convenience in making room reservations in Berkeley. Please send your application directly to the 
AAAS Housing Bureau and thereby avoid delay and confusion. The experienced Bureau will make assignments 
promptly; a confirmation will be sent you in two weeks or less. Single rooms may become scarce; double rooms 
for single occupancy cost more; if possible, share a twin-bedded room with a colleague—and also save. Mail your 
application now to secure your first choice of desired accommodations. All requests for reservations must give a 
definite date and estimated hour of arrival and also probable date of departure. 

HOTELS SINGLE DOUBLE TWIN SUITE 
Claremont 5.00—11.00 8.00—13.00 8.00—13.00 14.00—20.00 
Durant 4.00— 7.00 6.00— 9.00 6.50—10.00 10.00—16.00 
Shattuck 5.00—10.00 7.00—10.00 7.50-—10:00 10.00—18.00 
Other hotels 3.00— 5.00 3.50— 5.00 4.00— 6.50 7.00—10.00 

(Note: Most hotels have singles without private bath at $2.00—$3.50 per night) 

MOTELS FAMILY ROOMS 
Berkeley Plaza 5.00 6.00 7.00 8.50—12.00 
California +.00— 4.50 4.50— 5.00 5.50 6.00— 7.00 
Golden Bear 4.50— 5.00 5.00— 7.00 6.00— 8.00 7.50—10.00 
Other motels 4.00— 5.00 4.00— 6.00 5.50— 8.50 6.00—12.00 

Dormitory Accommodations: NOTE: The 766 units in the University of California dormitories are primarily for students, 
younger faculty members, and those, not on expense accounts. Occupancy, two persons per room; rate, $2.00 the first night, 
$1.00 per night thereafter, per person. 

International House: Singles only, without private bath, $2.50 per night. 

For a discussion of the headquarters of the participating societies and sections, please see Association Affairs, Science, July 23, or 
The Scientific Monthly, August. 

weer —— THIS IS YOUR HOUSING RESERVATION COUPON -————-—-—-—-—-—- 
AAAS Housing Bureau 
2223 Fulton Street RNS Ge RD 6. hv bo se dscs deta bhensksuukdasdure 
Berkeley 4, California 

Please reserve the following accommodations for the 121st Meeting of the AAAS in Berkeley, Dec. 26-31, 1954: 

PRC 5 cui csdeesiwetcienes DOGG 0 bo cnbawnnewbadawen Bee CE nonce bate telat 
(State name of hotel, motel, or other) 

ss ? , HOTEL AND MOTEL 
sinners Single Room Desired Rate ....... Maximum Rate ....... ROOM DEPOSIT 
igre are Double-bedded Room Desired Rate ....... Maximum Rate ....... $5.00 per reservation or 
a Brae Twin-bedded Room Desired Rate ....... Maximum Rate ....... $10.00 _per room (re- 

BP : : funded if cancelled before 
rey Suite Desired Rate ....... Maximum Rate ....... Dec. 17 
pawns Dormitory Unit(s)—two persons per room at.$2.00 each first night, $1.00 per | Make checks payable to 

night thereafter. “AAAS Housing Bureau.” 

The name and address of each person, including yourself, must be listed. Attach list if this space is insufficient. 

eee Se ARE V A ssewaward ce sacesis des 8 tenes STUER GOED BLEED Sete cece ssavededbascbenedede 
(These must be indicated—add approximate hour, a.m. or p.m.) 

DEED ccrovcecedabses Cheng aaws b ON SOCAL ORDO EA Ses new 60a as bh dee enikee tak eh ode ecw neste eeeeeas 
(Individual requesting reservation) (please print or type) 

| PPT ETE T OCTET TT UPTO eT TEPER TREC et ee ee ee 
(Street) (City and Zone) (State) 

er seeaety ‘the series Be OES, 2 ae wns dy s v.caa db ees bh ede baweck beienrass Fie eben owes ee ee eue 

I (will) (will not) have an automobile at the Meeting. 

Mail this now to the Housing Bureau (address above). Enclose hotel or motel room deposit. Make checks payable to 
AAAS HOUSING BUREAU. Rooms will be assigned and confirmed in order of receipt of reservation. 
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PERSONNEL PLACEMENT 

YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. 5S. 
and 76 foreign countries — at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 

13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 

AAA | POSITIONS WANTED 

Biologist, completing doctoral work this summer, seven years 
teaching experience, comparative anatomy, embryology, histology, 
general biology, Box 199, SCIENCE < 

College Chemist, Ph.D., woman—wide experience as exec utive and 
teacher. Box 191, SCIENCE 7/16, 23 

Doctor Chemistry, majors physicochemistry and colloids, 10 years 
experience in protein research and hospital service, desires research 
position eventually combined with teaching or hospital service 
Publications, references. Box 203, SCIENCE : 

(a) Physical chemist; Ph.D.; three years, analytical chemist in 
industry; four years, assistant professor, physical chemistry, state 
university. (b) Bacteriologist-microbiologist; Ph.D.; three years, 
teaching, four years, research microbiologist, large industrial 
company. Medical Bureau (Burneice Larson, Director) Palmolive 
Building, Chicago. rc 

MINN | rz: wien 
GAT POSITIONS OPEN i 

BIOMETRICIAN — MICROBIOLOGIST 

_Ph.D., with experience in techniques for the 
bioassay of antibiotics. Midwestern ethical pharma- 
ceutical company. Please send complete resume. 
Our employees know of this opening. Write to: 

BOX 197, SCIENCE 

(a) Physician qualified in entomology, experienced malaria control; 
research appointment; West Africa. (b) Director, product educa 
tion; physician no longer interested clinical medicine, competent 
writer required; $12,000. (c) Chemist, Master’s or Ph.D., to direct 
clinical chemistry laboratory ; 300-bed general hospital; seaport city, 
South. (d) Bacteriologist, Ph.D., qualified to serve as director 
tissue culture research department; extensive research experience 
required; around $10,000; East. (e) Immuno-chemist; medical 
school research laboratories; research predominantly on immunol- 
ogy of Hodgkin’s disease; West; $5-$7000. S7-4 Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. xX 

AVOID DELAY .. . . Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 

—The MARKET PLACE— 
BOOKS + SERVICES + SUPPLIES + EQUIPMENT 

CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 

provided that satisfactory credit is established. 
Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 

LOT {lll BOOKS ANI AND MAGAZINES | MM 

BACK NUMBER PERIODICALS Bought and Sold 

@ Tell us what you want?—What have you to offer? 
Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 

stablished 1889 NEW YORK 3, N. Y. 

Your sets and files of scientific lsemale 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you os willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC 

Boston 19, Massachusetts 

SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries — Sets and runs — Single titles 

Please send us your want list 
STECHERT - HAFNER, INf. 31 East 10th St., New York 3 

‘he World’s Leading International Booksellers 

WANTED TO PURCHASE .. . 
PERIODICALS libraries and smaller 

SCIENTIFI and BOOKS f collections wanted. 
WALTER J. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 

Sets and runs, foreign 
and domestic. Entire 

MNT PROFESSIONAL SERVICES | 

WISCONSIN 
ALUMNI 

PRODUCTION 

CONTROL SERVICES 

Vitamin D rot assay — results in 8 to 10 days 
U.S.P. XIV or A.O.A.C. vitamin A assays 
Other vitamin assays 
Antibiotic and amino acid assays 

Write for price schedule 

WISCONSIN ALUMNI RESEARCH FOUNDATION 
- BOX 2059. MADISON 1, WISCONSIN 

ScIENCE, VOL. 120 



BOOKS + SERVICES + SUPPLIES + EQUIPMENT 
the MARKET PLACE 

|| PROFESSIONAL SERVICES |\\\\/\\\\\\\ MMi) SUPPLIES AND EQUIPMENT jill 

‘LOOKING FOR A PUBLISHER? 
Write for ieee Booklet SC telling how we can L an 
your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 

Applied 
Research 

Consultation 

(THIS is the EXACT SIZE RECTANGLE “IN Sreumenrs 
on the Field Finder containing 
over 50000 lines and indicia, 
They form a simple, non-marking 

device for the microscopist to re- 
locate fields of interest ina 
slide-mounted specimen,‘ Other 
advantages: Superb precision—- 
with interchangeability; non-des- 
tructjyve; used by substitution.) 

No. 201-050-180 
Micro-Slide 

FIELD FINDER 

LOVINS ENGINEERING 
COMPANY 

SILVER SPRING. MD. 

NINHYDRIN CHEMICAL CO. 
L-GLUTAMINE P.O. Box 117 Rockford, Iil. 

| SUPPLIES AND EQUIPMENT | Hii 

ALBINO RATS * “Fem tte ten o 
the csterinerien 

HYPOPHYSECTOMIZED RATS to you” 
——— of the Sprague-Dawley _ 

Wistar Strains 
7 

HENRY L. FOSTER, D.V.M. 
President and Director 

THE CHARLES RIVER BREEDING LABS. 
No. Wilmington, Mass. 

Tenino 
offers the 

laboratory 

* New York 51, N_Y. 

precision equipment for 
histology and chemical 

215 East 149th Street 

RABBIT SERUM 

for Laboratory Use 
SUPPLIED FRESH — GUARANTEED PURE 

REFRIGERATED SHIPMENTS 
Also: LIVE RABBITS 

for Laboratory use. 

Amos Rabbitry-Box 6102-Richmond, Va. fen, 

SYNTHESIZED 'TO ORDER — Any organic 
compound tagged with Radio-Active Isotopes 

radio-active tissues, 
—glands, sections 

PRECISION LABORATORIES 
Rm. 310, 4554 N. Broadway, Chicago 40, Ill. 

will also prepare: 

=ALBINO RATS 
Our mass production methods insure 
greatest uniformity and consistency 

Price list on request 
DAN ROLFSMEYER CO. @ Phone 6-6149 

Route 3, Syene Road, Madison, Wisconsin 

PARASITOLOGICAL PREPARATIONS 
e high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 

FORMALDEHY
DE ( 4 

—_— wn other tagged compounds 

ISOTOPES SPECIALTIES CO. 2*'S;ASanFernandoRa. 

CONSISTENT RATS & MICE 

All animals antibiotic free 

BUDD MT. RODENT FARM 

CHESTER, N. J. 

Breeders of a recognized strain 
of Wistar rats and W.S. mice 

~ TA I N S ee 

STARKMAN Biological Laboratory © 761,bi0er 3t.. W- 

LOOK AROUND... sorice sue incceasin 
number of satisfied advertisers using small-space regularly in 
practically every issue of SCIENCE—proof that these small ads get 
results! If you have a product or service of imterest to scientists, 
take advantage of this owen means of increasing your profits! 

23 JuLy 1954 11A 
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AO MICROTOMES 

TIMELESS PRECISION! 
t~ins + > 
wf 
"* 
" .* 

LONG-TERM accuracy and dependability are the key to the 
universal popularity of these durable AO Microtomes. The 
No. 820’s well-deserved reputation for continued precision 
sectioning has placed it in almost every laboratory respon- 
sible for this type of work. 

Underlying the success of these microtomes is their com- 
plete reliability in cutting thin sections, a consistency 

& as ys achieved and maintained in the following manner. 
» astedy First, the horizontal feed mechanism is entirely independ- 

ent of the vertical movement of the specimen, eliminating 
vibration as a source of sectioning irregularity. Capable of 

ULTRA-THIN feeding specimens from one to fifty microns thick, the No. 820 
Sectioning Adapter No. 829 Microtome makes uniform serial sectioning a routine per- 

¢} ; formance. 
For use in electron micro- Second, materials are critically chosen and carefully tested, 
scopy, ultra-thin sectioning | while parts are close-fitted by skilled craftsmen, long experi- 
of biological tissue can be enced in making fine microtomes. The result is a rigid, 
accomplished with the use heavily-constructed precision instrument, with built-in long- 
of the No. 829 Adapter which  evity. Since this is the case, the cost per tissue section is 
changes the feed advance- reduced to a negligible amount. 
ment from one micron to A precision-edged, high-quality steel knife, complete with 
1/20th micron. back and handle for sharpening, is supplied. 
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