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Recent studies by research scientists have further 

New MNethods Extend increased the uses of the Analytical Ultracentrifuge for 
measuring molecular weights and purity of viruses, 

the Usefulness of enzymes, proteins, polymers and a variety of organic 
and inorganic molecules. Here are four new 

the U lt race n t riTfU g e developments as reported in the technical literature. 

aKegeles and Rao at Clark University have m easured the 
:i'~: : - -........:R 

molecular weights of chemically reacting systems in the ultra- 
centrifug e cell using the Archibald "approach-to-equilibrium 

; x He made method. Studying the enzyme system alpha-chymotrypsin, they 
Interacting Systems v showed it to be present in the ultracentrifuge cell as an 

equilibrium ixture of monomers, dimers, and trimers. This 

i S*\~is an extension of previous work which showed that the Archibald method applies to polydisperse non-ideal solutions 
as well as to m onod isperse ideal solutions. 

Trautman, at New York's Rockefeller Institute for Medical 
Research, showed that the accuracy of the Archibald method 
can be improved by more precisely locating the position of 

Improved Accuracy uthe meniscus on the ultracentrifuge photographic plate. 
x---":^~^8 -:~~He made a detailed study of the optical fine structure at the 

meniscus, and used a special optical aligning procedure with 
a mirror in the ultracentrifuge cell. 

At Stockholm's Nobel Medical Institute, Ehrenberg reports a 
simplified approach-to-equilibrium method which makes 
measurements from the schlieren curve easier. He runs the 

|||^Simplified Measurements sn towesfultracentrifuge fast enough for a peak to begin forming at the 
meniscus so that the schlieren curve is parallel with the 
baseline and no extrapolation is necessary. His measurements 
of molecular weight and diffusion constants agree closely 
with those by other methods. 

Van H tolde and Baldwin at the University of Wisconsin have 
used short liquid columns to achieve complete sedimentation 
equilibrium in a fraction of the time previously required. Using 

Rapid Equilibrium !? ...liquid columns of only 3 mm, they report equilibrium with sucrose 
in 3 1/2 hours, and with a 1 mm column in only 30 minutes. In 

WM(St ~addition, the authors report that measurements daring approach- 
to-equilibrium permit calculation of a diffusion coefficient. 

If you are not familiar with the Ultracentrifuge, we will be 
happy to send you copies of "An Introduction to Ultracentrifuge 
Techniques" and the latest issue of "Fractions", a periodical 
sent to owners of Spinco ultracentrifuges, electrophoresis- 

Division, Beckman Instruments, Inc., Stanford Industrial Park, 
Palo Alto 5, California. 

Sales and service facilities 
are maintained by / 

Beckman/International Division B ec n a Dv io 
in fifty countries/ Spinco DivIsion 

s.60A Beckman Instruments, Inc. 



Letters 
(Continued from page 1728) 

quest I wrote a considered evaluation 
of his book, The Individual and His So- 
ciety, for the American Journal of 
Orthopsychiatry [11, 603 (1949)]. At 
that time I characterized his method as 
unique in that "Dr. Kardiner has ex- 
posed himself to auditory experience 
[that is, listening to the accounts pre- 
sented verbally by anthropologists] of 
the integrated set of social institutions 
which make up a culture." In the same 
review I commented also that Kardiner 
had undertaken "the ambitious task of 
developing a social science de novo with 
no original data of his own and without 
an explicit reliance upon other workers 
-an ambition which is very much tem- 
pered in his own field by an explicit 
utilization of the work of Freud him- 
self, and Fromm, Homey, Rado and 
Reik." When I undertook to write this 
review, I specified that a parallel evalua- 
tion of the book must be requested from 
a psychoanalyst and Sandor Lorand's 
review appeared in the same issue [Am. 
J. Orthopsychiat. 11,605(1949)]. After 
commenting on the psychoanalytic theo- 
ry, Lorand expressed the hope that "the 
anthropological data . . . may stimulate 
anthropologists to recognize the impor- 
tance of cooperation between psycho- 
analysis and anthropology." This it did, 
and anthropologists should be grateful 
to the very substantial stimulation and 
backing which Kardiner gave to several 
important pieces of field work, particu- 
larly the work of Cora Du Bois. 

I do not now-as I did not in 1941- 
make any attempt to evaluate Kardi- 
ner's contribution to psychoanalytic 
theory (it was for this reason that I 
stipulated that a review of The Indi- 
vidual and His Society by a psycho- 
analyst should be included). I speak 
only of that body of theory known as 
"culture and personality," which Law- 
rence K. Frank must be credited with 
having initiated in the 1920's. The first 
published use of the phrase that I know 
of was by the anthropologist Leslie 
White, in 1925, in his article, "Per- 
sonality and culture" [The Open Court 
39, 145 (1925)]. 

In the folder which contains my 
manuscript of the review published in 
the Journal of Orthopsychiatry, I find 
a page originally designed as a foot- 
note but not published with the review. 
I reproduce it here, as it was written 
in 1941-so much closer to the events 
in question. 

This review will be confined to a con- 
sideration of the first part of Dr. Kardi- 
ner's book, that which concerns itself 
specifically with cross-cultural problems 
as the book falls into almost distinct sec- 
tions, with the latter of which only a prac- 
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ticing analyst is fully competent to deal. 
This is the most ambitious attempt to 

rear a purely theoretical structure of the 
inter-relationships between the socializa- 
tion of the child and the overt cultural 
forms, within the framework of psycho- 
analytic theory based upon experience in 
analyzing adults. During the last fifteen 
years there has been increasing attention 
devoted to this problem and it has been 
attacked from several different angles, by 
an adult analyst with anthropological train- 
ing who went into the field and applied 
anthropological and ethnological methods 
in the field (Roheim), by child analysts 
working in cooperation with analytically 
trained anthropologists (Erikson, working 
among the Sioux in cooperation with Scud- 
der Mekeel, and among the Yurok in co- 
operation with Kroeber; Levy, working 
within a cultural context which was being 
studied by J. Mirsky), by psychoanalysts 
working out of the field upon material 
collected in the field by a psychologically 
oriented field worker (Spitz analyzing 
Mead), by a psychoanalyst analyzing eth- 
nological material which contained formal 
material on children (E. Jones on Malin- 
owski), and by field workers who have 
taken into the field a psychological orien- 
tation and [have] applied it specifically to 
the study of children (Mead, Gorer, Henry, 
Bunzel, the Beagleholes, Whiting). In all 
of the instances cited the concrete material 
has involved direct observations upon chil- 
dren collected with direct reference to the 
problem of character formation. During 
the same period there has been an increas- 
ing amount of theoretical writing upon the 
problem of personality and culture which 
made certain very definite assumptions 
about the importance of the socialization 
process, although it did not use data based 
on the study of children (notably Bene- 
dict, Sapir, Frank, Sullivan, Lasswell, Dol- 
lard, Bateson, Homey, Fromm, Hallo- 
well) ... 

Kardiner's second claim-that in 
response to his work, initiated in 1938, 
I abandoned the "culture pattern" ap- 
proach in my work on Bali (which, in- 
cidentally, was planned in 1933-1934) 
for "the genetic study of character"- 
shows the same profound lack of 
knowledge of my published work which 
makes me feel quite safe in acclaiming 
his independence of the published work 
of his predecessors and contemporaries. 
I began using the "genetic study of 
character" in my first field work in 
1925, and before the Balinese work 
was planned this approach had been 
progressively systematized in coopera- 
tion with other workers in the field. 
Notable among these were Lawrence 
K. Frank, who in the early 1930's in- 
augurated a cross-cultural study of this 
type at Yale under Edward Sapir and 
John Dollard; Erik Erikson, whose sys- 
tematic specifications of developmental 
stages were already available; and 
Erich Fromm, who was relating eco- 
nomic behavior and character structure. 

Ruth Benedict's inclusion of some 
child-rearing material in The Chrysan- 

themum and the Sword (1946) dates 
back to her slowly growing recognition 
of the importance of this approach 
through her participation, in 1936, in 
the National Research Council Com- 
mittee on Psychological Leads in Field 
Work (which was chaired by Edward 
Sapir, and for which Geoffrey Gorer 
worked on the background material) 
and also to the work on Japanese 
character done at the beginning of 
World War II by Gorer, Gregory Bate- 
son, Clyde Kluckhohn, Alexander 
Leighton, myself, and others. 

In his letter, Kardiner invokes Ruth 
Munroe, the author of Schools of 
Psychoanalytic Thought. In this book 
(page 141), Munroe writes: "She 
[Ruth Benedict] taught Kardiner, Mead 
and others in their earlier approaches 
to this problem." Ruth Benedict and 
Ruth Bunzel both participated in the 
seminar organized by Kardiner in 1936, 
to which Cora Du Bois and Ralph 
Linton later contributed. 

The techniques which Kardiner 
claims and which he illustrates through 
reference to Du Bois' work-that is, the 
use of life histories, projective tests, 
children's drawings, myths, and obser- 
vations on child-rearing practices-had 
all been developed before 1938. 

MARGARET MEAD 

American Museum of Natural History, 
New York, New York 
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Migration and Speciation 

in Newts 

An embryologist turns naturalist and conducts field 
experiments on homing behavior and speciation in newts. 

Victor C. Twitty 

I have chosen to deal in this article 
with the subject that is of most interest 
to me personally-namely, the working 
relationship I have enjoyed for over 
twenty-five years with my favorite ani- 
mals, the newts of California. When I 
first went to Stanford University in the 
early thirties and began what I thought 
was the hopeless task of finding an ade- 
quate substitute in the West for the 
classical Amblystoma punctatum that 
was the mainstay of experimental 
morphologists in the eastern United 
States, I stumbled across three or four 
new species and subspecies of the Cali- 
fornia newt in the course of collecting 
material for embryological studies from 
various parts of the state. And the work 
that I have done since then has been 
largely shaped by the amphibian friend- 
ships I formed at that time. Having dis- 
covered these new species, and given 
them names (it was someone else, how- 
ever, who named one subspecies twittyi 
-later declared invalid!), I have de- 
veloped a proprietary interest, and 
maybe a feeling of obligation to them, 
that has influenced my choice of experi- 
ments ever since, including some that 
are quite far afield from my original in- 
terest and training. 

The author is on the staff of the department 
of biological sciences of Stanford University, 
Stanford, Calif. This article is adapted from a 
presidential address delivered before the Ameri- 
can Society of Zoologists at the 1959 meetings 
held at Pennsylvania State University, University 
Park, Pa. 
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As a student of Ross G. 
was of course at the time 
things that I could get my 
scissors into, and the first 
struck me was the marked 
pigment patterns that distin, 
larvae of the species of Califc 

The neural-crest origin of 1 
cells was just in the proces 
established at that time by DI 
as a confirmed heteroplastic 
was inevitable that I would 
switching neural crest and rel 
back and forth between the 
the species; by this method 
through the use of tissue cu] 
able eventually to analyze i3 
able detail the development 
the hereditary differences i 
patterns. This led in turn to 
the problem of cell migratior 
if I were writing this article 
years ago it would undoul 
with cell patterns or cell mon 
some other related embryolo 

But in the meantime my i 
been diverted to other aspe 
biology of California newts, 
of dealing with the movemei 
mander cells, this account 
mostly with the migrations o 
newts themselves. This may 
a surprising transfer of eml 
from the time I first came to 
animals and began to experi 
their embryos, certain colla 
tions arose that have contin 
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trigue me. For example, I had learned 
shortly after discovery of the species 
that artificially produced hybrids were 
completely viable, but at the time meth- 
ods had not been developed for rearing 
California newts, whether normal or 
hybrid, to maturity in the laboratory, 
and so I did not know whether the 
hybrids were fertile. Also, in working 
out the life histories of the different 
species I became aware of some interest- 
ing differences in their behavior. For 
example, one species would lay its eggs 
singly, another in flat clusters, another 
in round clusters; one would choose 
quiet water for spawning, another rapid 
mountain streams; and so on. To make 
a long story short, I had always wanted 
to undertake some experiments-merely 

Harrison, I as a sideline, I thought at the time-to 
looking for learn whether artificially produced hy- 
iridectomy brids would grow to maturity if released 
thing that in nature, and if so, whether they would 

ly different be fertile-would perhaps even inter- 
guished the breed with the native parental popula- 
>rnia newts. tions, with all of the interesting possi- 
the pigment bilities that that would present-and 
ss of being also to learn how hybridization might 
iShane, and affect some of the behavioral differences 
c grafter it I have mentioned. 
soon begin An opportunity to test these some- 
lated tissues what visionary questions came in 1953 
embryos of when I obtained permission from the 
I, and also owners to establish a field station on a 
Iture, I was large ranch in the coastal mountains of 
n consider- Sonoma County about 100 miles north 
al basis of of San Francisco (1). Western newts re- 
in pigment quire four or five years to reach sexual 
studies on maturity, and needless to say the answers 

I per se, and to the questions will be slow in coming. 
five or six The last couple of years we have begun 

btedly deal to get some very encouraging results, 
vements, or however, and later I shall indicate 
gical topic. briefly where we stand. 
interest has But it is principally some of the un- 
ects of the expected by-products of the project with 
and instead which I should like to deal at present. 
nts of sala- 

will deal 
>f the adult Migration Studies 
seem to be 
phasis, but When we began planting young hy- 
know these brids in a selected experimental stream 
iment with on the ranch, the alarming thought 
teral ques- struck us that even if the hybrids did 
rued to in- survive to maturity they might scatter 
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