CIENCE

23 January 1959

Volume 129, Number 3343

Editorial

Articles

News of Science

Book Reviews

Reports

Departments

Locking the Barn Door First ........coouiiin i 177

Influence of Religion on the Spread of Citrus: E. Isaac ........................ 179

The religious practices of the Jews helped effect the introduction of citrus
to Mediterranean lands. ‘

Reappraisal of the Soil: C. C. Nikiforoff ............ e 186

Pedogenesis consists of transactions in matter and energy between the soil and
its surroundings.

John Broadus Watson, Behaviorist: B. F. Skinner ............................. 197
Frontal Cloud System Pictures Obtained by Rocket; recent events ............... 198

A. Roe and G. G. Simpson, Behavior and Evolution, reviewed by C. H.
Waddington; other TeVIEWS . ....... .. ... 203

Mutation in the Protozoan Paremecium multimicronucleatum as a Result of
Xdirradiation: R. Wichterman ...............euueeen, 207

Ozone in High Concentrations as Cause of Tobacco Leaf Injury:
H. E. Heggestad and J. T. Middleton .........................c.ccc0.... 208

Possible Biochemical Implications of the Crystal-Structure of Biotin: W. Traub .... 210

Enhancement by Inositol of the Nodulation of Isolated Bean Roots:
N. Raggio, M. Raggio, R. H. Burris ........... .00 i, 211

Fibrillation and Potassium Influx: W. C. Holland and A. H. Briggs . .............. 212

Failure of Nicotine to Affect Development of Offspring When Administered to
Pregnant Rats: L. M. Geller ........................... e 212

Alginase in the Sea Urchin Strongylocentrotus purpuratus:
R.W.Eppley and R. Lasker ..........couiuiiiiiiiinininananin, 214

Functional Hermaphroditism and Self-fertilization in a Serranid Fish: E. Clark .... 215

Hemoglobin Patterns in American Indians: W. S. Pollitzer et al. ....... e 216
Letters o .ottt et e e e 174
Sensory Deprivation; Forthcoming Events; Equipment ......................... 221

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE



PAPER ELECTROPHORESIS

... now more useful than ever in analyzing biological materials

Thousands of laboratories routinely run serum
proteins by paper electrophoresis as an aid in
diagnosing hepatitis, agammaglobulinemia, the
myelomas and a variety of related pathologies.
Now this simple diagnostic aid is being used to
separate other serum components of medical
significance.

LIPOPROTEINS

The relationship between

these fat-protein molecules

and atherosclerosis,

liver diseases, diabetes

and obesity has =
made lipoproteins an important field of research.

HEMOGLOBINS

e A

——r

Sickle cell anemia is
revealed by the presence
on the paper

strip of both normal and sickle-cell hemoglobins.

GLYCOPROTEINS

Changes in glycoproteins /\/\/\,./\_
are often greater and

more specific than changes

in serum proteins. Indications of glycoprotein
correlations are reported in studies of cancer,
collagen diseases, acute and chronic infections
and tuberculosis.

These new analyses can be performed on the
same Model R equipment chosen by most lab-
oratories using paper electrophoresis. The equip-
ment is easy for technicians to use, gives uniform,
reproducible results, and lends itself readily to
different analyses, dyes and techniques. For
more information, please return coupon below.

Beckmane
Spinco Division

Beckman Instruments, Inc.

Beckman/Spinco Model R
System: electrophoresis
cell, power supply

and scanner

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

Please send me information
on the clinical significance of paper electrophoresis,
and a description of the equipment required.

I own a Model R System and would like
additional information on recently-reported methods.

— NAME

— INSTITUTION

— ADDRESS
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THE SARGENT

LABORATORY
RECORDER

( Patents Pending)

An automatic, self-balancing potentiometric recorder
which measures voltages or current and graphically records
these variables as a function of time.

Designed and Manufactured by
E. H. SARGENT & CO.

Style: Vertical strip chart recorder, designed for labora-
tory bench operation. Assembly of three individual, sep-
arable, and self contained units; viz., control panel assem-
bly, amplifier and power supply chassis, and chart and pen
drive chassis unit.

Automatic null balancing potentiometric system with
standard cell standardization by panel control, conven-
tional chopper-amplifier method with special Sargent high
gain amplifier and high stability Sargent bridge power sup-
ply using combined or alternate dry cells and mercury cells.
Use of the latter obviates need for standardization over very
long periods.

Ranges: Multiple full scale ranges selected by panel range
switch as follows: 1.25, 2.5, 5, 12.5, 25, 50, 125, 250, 500,
1250, 2500. All ranges are made direct reading as full scale
deflection in millivolts, milliamperes, or microamperes by
use of an associated units selector switch. All 33 scales pro-
vide true potentiometric measurement. An additional series
of the same eleven ranges in terms of volts is provided by an
additional selector switch position, this series using a divider
input with an impedance of one megohm.

True potentiometric measurements are thus provided to
a maximum of 2.5 volts, higher voltages only being
measured through a divider.
Accuracy: 0.1% or 20 microvolts, whichever is greater.
Chart: Width, 250 mm; length, 120 feet. Ruling rational
with all ranges on a decimal basis. Indexed for reference.
Graduated steel scale provides for any necessary correc-
tion of calibration. Two-position writing plate, 15° or
40° from vertical.
Chart Drive: Forward drive recording, reverse drive re-

MULTI-RANGE—40 ranges.

MULTI-SPEED—9 standard chart speeds with
provision for optional 1-5 range multiplication
or 5-1 range reduction.

VOLTAGE OR CURRENT RECORDING—for

measurement of voltage or current or any
other variable which can be translated to
voltage or current signals.

® FLEXIBILITY OF APPLICATION
o DESIGNED FOR BENCH OPERATION

cording, magnetic brake eliminating coasting when stoppgd
and free clutch position with separate provision for rapid
non-synchronous drive.

Recording speeds of V3, ¥4, 1, 1V, 2, 225, 4, 8, and 12
inches per minute, selected by interchange of two gears on
end of chassis.

Free clutch or neutral drive at the rate of approxi-
mately 20 feet per minute in either direction for rapid
scanning of recorded information, chart reroll, or chart
positioning.

Recording either by automatic take-up on roll or with
free end chart and tear off.

Synchronous switching outlet for - automatic synchro-
nization of external devices with recording.

Pen Speed: 1 second full scale. Other speeds can be
provided on special order with change of motors.

Bridge: Special Sargent specification. Provision for coupled
transmitting potentiometer for output to integrating cir-
cuits, etc.

Damping: Dynamics controlled with single panel knob
adjustment of amplifier gain.

Dimensions: Width, 2115 inches; depth, 13 inches; height,
24 inches; weight, about 75 pounds.

$-72150 RECORDER — Potentiometric, Sargent Com-
plete with two S-72165 chart rolls; two each S-72175
pens; red, blue and green; one S-72176 wet ink pen, input
cable assembly; synchronous switch cable assembly ; plastic
dust cover; spare ring for take-up mechanism; spare pen
drive cable assembly; and fuses. For operation from 115
volt, A.C. single phase, 60 cycle circuits. ........$1725.00

SA' a G E N I SCIENTIFIC LABORATORY INSTRUMENTS o APPARATUS o SUPPLIES o CHEMICALS

E. H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILLINOIS
DETROIT 4, MICH. « DALLAS 35, TEXAS « BIRMINGHAM 4, ALA. « SPRINGFIELD, N. J.
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a new
approach to
time interval
measurement

-
B
Y

- milli microsecond
- measurements

WITH THE

L Eldorado/

MODEL TH-300

TIME-TO-PULSE
HEIGHT CONVERTER

applications
* Neutron time-of-flight
measurements

* Half-life determinations of
short lived isotopes

* Determination of short-time
decay in isomeric states

Fast coincidence studies
Delay line calibration
Energy determinations
Transient time studies

* * * *

An analog-to-analog converter
which transforms time to amplitude
over the time range of 1 to 3000
milli microseconds, the TH-300
provides an output pulse whose
amplitude is proportional to time.
The output can be measured with
a pulse height analyzer or scope.

KEY SPECIFICATIONS Three time ranges
— 300, 1000, and 3000 milli microsecond
full scale. Input, pulse start channel, am-
plitude of 2 - 100 v negative, duration
of 0.01-0.10 microseconds; stop chan-
nel, amplitude 15— 150 v negative, dura-
tion of 0.01 - 1.00 microseconds. Qutput,
negative ramp, 8 v full scale. Domestic
price $795. Immediate delivery.

For complete technical and sales
information, call your nearest
Eldorado Engineering Representa-
tive or write directly to Dept. S1

12

Eldorado
_~lectronics

2821 10TH ST., BERKELEY, CALIF.

See us at the Atom Fair,
Cleveland, April 5-10, Booth 811
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Letters

Why Not “Get Lost?”

Under the caption, “The lost legion,”
the editorial of the issue of 3 October
[Science 128, 747 (1958)] mourns the ef-
fects of team replacement of individually
directed effort in current research—(i)
loss of contribution to published research
results, (ii) loss of scientific freedom
under the supervision of an administra-
tor, (iii) loss of identification with spe-
cific accomplishment, and (iv) loss of
recognition as a productive scientist—
this by way of warning the young scien-
tist to be wary of the conditions of his
employment if he enters an industrial
laboratory. The advantages of the indus-
trial-team situation, “financial and other-
wise,” deserve closer examination.

“Of the making of many books there
is no end.” The sheer volume of pub-
lished reports of bits-and-pieces “re-
search findings,” sometimes in mul-
tiple audience orientations, has become
burdensome to the individual scientist
or, in the team approach, to the refer-
ence librarian and the bibliographer.
(Editorial evaluation of the scientific
merit of the manuscripts with any degree
of selectivity must be a nightmare!)

Not every young scientist is endowed
with the genius, or has attained the
breadth of outlook, the maturity in scien-
tific discipline, and the self-discipline, to
exercise freedom of research construc-
tively, either for his own progress or for
the expansion of scientific frontiers. To
the immature scientist, the research ad-
ministrator may seem a tyrannous instru-
ment of management control, but in most
instances, viewed more objectively, he is
likely to be mentor, counselor, and friend,
seeking to develop and nurture whatever
aptitudes are present. This is as much a
part of his “management” function as is
the expeditious completion of specific
projects or programs. The young scien-
tist seeking employment in a research
program, whether industrial, governmen-
tal, or institutional, should be concerned
with both the scientific and managerial
quality of the supervision he will receive.

The privilege of publishing and being
identified with piddling, fortuitously
planned, or uncritically guided and re-
viewed research is not one that would be
highly prized by a young man with seri-
ous intentions toward a scientific career.

The notion that the published record
of his research is the only acceptable, or
even the best, evidence of his productiv-
ity as a scientist can be considered an un-
deserved slur on the perspicacity of
senior scientists, research directors, and
deans. A competent employment officer
for a scientific facility will make a more
thorough evaluation of an applicant’s
qualifications than is possible by mere
inspection of his list of publications. An

inordinately long list may invite more
careful scrutiny of the scientific quality
of the publications listed. On the other
hand, a record of satisfactory participa-
tion in the work of an agency recognized
for the quality of its output—supported
by appropriate inquiries concerning the
scope and nature of the individual’s con-
tribution to projects in which he has par-
ticipated, his growth, and his ability to
work harmoniously and constructively
with associates—is likely to weigh heav-
ily in making the employment decision.
(The harmonious-relations item assumes
that the value system of the man in the
laboratory coat differs from that of the
“man in the gray flannel suit.”)

When major advances and “break-
throughs” in science are more and more
based on intelligently directed efforts of
teams comprising widely assorted varie-
ties of scientists, technologists, and tech-
nicians, it may be better for the young
scientist to “get lost” in the anonymity
of such team efforts, with the prospect of
emerging to recognition and identifica-
tion with significant effort at a later,
more mature, stage, rather than to be lost
through isolation.

EuGeNE D. CARSTATER
Bureau of Naval Personnel,
U.S. Department of the Navy,
Washington, D.C.

Young men entering upon their careers
can draw their own conclusions as to
whether they desire anonymity along
with opportunities to do research. Will
they knowingly enter laboratories where
the “get lost” philosophy prevails? I
think not. I believe they have the right
to know the philosophy underlying the
personnel policies of their employers.
They should be encouraged to ask ques-
tions before accepting employment. That
was the thesis of “The lost legion.”

In regard to publication of research
results, it is debatable whether there are
too many books or scientific articles.
That is not a question for research di-
rectors to decide. One may take the posi-
tion that research is not completed until
results are made available to other work-
ers in the field. Carstater, I fear, is un-
duly concerned with the “burdensome”
tasks of reference librarians, bibliogra-
phers, and editors. Let each attend to
his own knitting. Release of research re-
sults may properly be delayed because of
patent applications or for security rea-
sons. Ultimately, I believe, research re-
sults should be in the public domain as
known “contributions to the sum total
of human knowledge.” In passing, we
should recognize that an employer runs
certain risks when a member of his or-
ganization releases a report. A competi-
tor may offer him a job at a higher sal-
ary or profit by his discovery. If the work
of a scientist is not publicized, such
dangers are minimized.

(Continued on page 218)
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Tri-Carb* Liquid
Scintillation Spectrometers

Tri-Carb Spectrometers are designed for counting
tritium, carbon-14 and other beta-emitting isotopes.
Up to 100 5-dram sample vials can be counted at each
loading.

Tri-Carb Spectrometers are also available with man-
ual sample chambers. Both automatic and manual
models offer all the advantages of liquid scintillation
counting—sensitivity, versatility, operational simplic-
ity and ease of sample preparation.

RADIOACTIVITY
DETECTION
INSTRUMENTS

Auto-Gam
Sample Changers

Auto-Gamma Sample Changers are designed for use
with standard well-type scintillation detectors. Up
to 100 test tubes (16 mm x 150 mm) can be counted
at each loading.

Auto-Gamma Sample Changers are available for
many different systems. They can be provided as com-
plete units with either large or small sodium iodide
crystals. They can also be used with scintillation
spectrometers and simple scaler systems.

Automatic Tri-Carb Spectrometers and Auto-Gamma Sample Changers can be operated 24 hours per day, seven
days per week. Operation is on the basis of both preset time and preset count. Counting is stopped by whichever
is reached first. Sample number, time interval and scaler readings are permanently recorded on paper tape.
Scaler and readout circuits, similar in both instruments, are completely transistorized for utmost reliability.

REQUEST LATEST BULLETINS

*Trademarks

WINDOWLESS and FLO-WINDOW* COUNTERS

...for geiger and proportional operation

- Windowless Flow Counters provide maximum sensitivity and essentially
§ unlimited life. Full 27 geometry is achieved.

Flo-Window Counters feature thin plastic windows for minimum
absorption. Counting chambers are isolated from the samples so that
static charge, vapor effect, contamination, etc. are eliminated.

Completely Transistorized Proportional Counting Amplifiers

These non-overloading amplifiers are designed for use with proportional
counters. They provide a gain of 1100 and are small enough to be con-
veniently located with the detectors, thus eliminating preamplifiers.

ac.ka.rd Instrument Company,

DEPT. A d
SAN FRANCISCO
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P.O. BOX 428 o~
CHICAGO

LA GRANGE, ILLINOIS
NEW YORK
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Newly Developed
GYROTORY?®

INCUBATOR SHAKER

Patent pending

Single Unit

w A compact, efficient
¢ self-contained, rotary ac-
tion shaker and incu-
bator featurina operation
at constant temperatures
with large shaking plat-
form and vigorous agita-
tion.

The Model G25 is a fully insulated incubator with a 400-watt
heater. Thermal control and circulating fan maintain tem-
peratures from ambient to 60°C., £ 12°C. Interior dimensions
are 34” wide, 22” long and 15%2” deep. The 18” x 30” inter-
changeable shaking platform, with a 1” eccentric rotary mo-
tion, can be set from 140 to 400 oscillations per minute without
drift or variation. (Alternate range of 50 to 150 available.)
Standard platforms hold Erlenmeyer flasks, test tubes or can
be adapted for other types of glassware.

UNCONDITIONAL ONE YEAR GUARANTEE
Write for Bulletin G25-51

. O, BOX 606 @ NEW BRUNSWICK, N. J.

 FOR PAPER CHROMATOGRA

A NEW & SIMPLE METHOD OF
CHROMATOGRAPHING PAPER STRIPS

The New Kurtz-Miramon Technique

...permits chromatographing
large numbers of paper strips
at one time in a small space.

..eliminates fumbling with
dangling, wet paper strips.

..prevents papers from
touching or rubbing together
while being developed,
washed, sprayed, and dried.

..eliminates use of anchor
and anti-siphon rods.

.. utilizes all-glass apparatus.

Write for Brochure SK

- 98 Rincon Road

KYMOGRAPH
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BIRD, CONTINUOUS FEED

KYMOGRAPH—Bird, Continuous Feed, Electric.
For a continuous record of physiological studies up to
80 feet in length. Ink writing levers are used exclu-
sively.

An 80 foot roll of paper 6 inches wide, is fed in

one continuous strip at any one of eight speeds by an
induction motor. Drum Speed is determined by ex-
ternal gears which are easily reversed to provide the
following ranges in cms. per minute.

Gears reversed

4.3

Gears in normal position

Speeds are approximate only, since an inductxon
motor is used to drive the rolls.

Cast aluminum housing is finished in gray wrinkle.
Exposed metal parts are nickel-plated brass. Overall
dimensions: 82 inches wide, 12 inches deep, 8 inches
high. Complete with one roll of drum paper, cord, and
phag, but without writing lever. For 115 volt, 60 cycle,
A.C.

Cat. No. 70-140

PHIPERS A BIRD, Mc.

Manufacturers & Distributors of Scientific Equipment
6th & Byrd Streets - Richmond, Va.
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(Continued from page 174)

I agree with Carstater that the young
scientist “should be concerned with both
the scientific and managerial quality of
the supervision he will receive.” These
are important considerations. A record
of publication constitutes one type of
evidence as to the caliber of the scientific
output of a laboratory. The “managerial
quality of supervision” is extremely diffi-
cult to evaluate unless one is personally
involved in an organization.

I do not know what Carstater means
by “the privilege of publishing.” Publi-
cation is not a favor to be conferred

upon good behavior. In my opinion, in
discussing the publication of a research
paper, the word privilege should be
taboo. It is legitimate to ask a research
director, “What is the policy of your or-
ganization regarding the publication of
research results?” One should be guided
by one’s own ideals after an answer to
that question is obtained. Verbal an-
swers, no matter how sincere, may not
be known to administrators who later
may direct a man’s work. Unless reduced
to writing, “policy” can become a mean-
ingless thing.

Carstater is ungracious in stating that

NEW VALUABLE TIWE SAVERS

1 . MOISTURE DETERMINATION BALANCE:
« « Sensitivity (10
Mg.) =0.1 Gram—0.1%. This new Ohaus com-
bination drying unit and precision balance, not
only measures easily and accurately the mois-
ture content of a wide variety of products and
materials, but actually plots the loss of weight
against time! Repeated tests can be run auto-

Sample Weight 10 Grams .

matically. Write for bulletin 6-A.

B-2399X Balance, 1214 x 10 x 15” high, for 115
volt, 60 cycle AC (650 watts). Price $295.00

2. REFRIGERATED CENTRIFUGE:
In addition to high speed, this Inter-
national Model HR-1 offers large ca-
pacity and low controlled temperatures.
It spins two angle heads—an 8-place
50-ml. size which delivers 40,000 x G.,
and a 6-place 250-ml. delivering 26,000
xG. A unique refrigeration system
maintains the temperature of the ma-
terial at 0° C. Ask for complete in-
formation.

C-2750X Centrifuge, 28 x 38 x 39” high, for
208-230 volts, 60 cycles, AC (single phase).
Price, without heads ............ $2,275.00

3. MOLECULAR MODEL KIT: Be-
cause the atoms in this kit are as com-
pressible as the actual molecules, the
known flexibility of molecules may be
qualitatively demonstrated for the first
time. The kit contains 100 atom mod-
els made of pliable polyvinyl chloride
and numerous polyethylene connectors
for quickly and easily constructing all
existing organic forms without the use
of tools. Send for attractive 4-color
circular,

M-9316X Molecular Model Kit complete with
RTNCEIIRE oy . L A e $49.50

Literature
Sent on
Request

aoparatus
instruments
chemicals

glassware

SCIENTIFIC GLASS

APPARATUS CO., INC. 1

BLOOMFIELD, NEW JERSEY
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“an undeserved slur on the perspicacity
of senior scientists, research directors,
and deans” was intended or implied in
the thesis of “The lost legion” editorial.
Selection, at best, is a difficult task. All
evidence, even if remotely related to the
problem, should be available for consid-
eration before an appointment is made.
A record of published research consti-
tutes evidence. It should be used in con-
junction with, and not as a substitute for,
verbal reports on behavior, attitudes,
and record searches. The published rec-
ord of research most certainly would not
constitute “the only acceptable, or even
the best, evidence of his productivity as
a scientist.” But it would be an impor-
tant item for consideration.

I am slightly amused by but very tol-
erant of Carstater’s “father knows best”
point of view. He refers to “the imma-
ture scientist” and the scientist at a
“more mature stage.” There may be or-
ganizations where the research adminis-
trator “is likely to be mentor, counselor,
and friend, seeking to develop and nur-
ture whatever aptitudes are present.” It
would be interesting to conduct attitude
surveys to check this hypothesis.

RicuArD S. UHRBROCK
College of Arts and Sciences,
Ohio University, Athens

Skin Diving in Rocket Ships

A person in a tank of water is able to
withstand relatively great accelerations
without damage or malfunction (even
more than in a pilot’s “G suit”). This
could possibly be expected from the re-
port on weightlessness by H. J. Muller
[Science 128, 772 (1958)].

Experiments dermonstrating this were
described to me by Carter Collins, about
the time of the publication of my report
“Some principles of self-contained un-
derwater breathing apparatus” [Science
128, 1001 (1958)]. Collins noted that an
air-pressure regulator which is wrongly
positioned with respect to the body is
dangerous in high-acceleration situations
because the density of the material sepa-
rating the lungs and the regulator is effec-
tively increased proportional to the ac-
celeration, and thus the lungs are not
necessarily supplied with air at the pres-
sure surrounding them. The weight-
compensated regulator described in my
report effectively puts the regulator
within the lungs, and it retains this abil-
ity under the action of most commonly
experienced acceleration forces, whether
compensation is by a weight or by a float.
In a centrifugal field, if the center of
rotation is near the person, departures
from exact compensation can exist.
Under changes in gravity, compensation
in all positions can remain perfect. Com-
pensation with a spring does not give
these effects.

In this connection, it is relevant to

SCIENCE, VOL. 129



GRAF
APSCO

CHICAGO, US.A.

MEDICAL
MICROSCOPES

Most reasonably priced GUARANTEED
Microscope on the market.

Made in West Germany

NEW DESIGN

EXCLUSIVE
SAFETY FEATURES

HIGH QUALITY OPTICS

GRADUATED
MECHANICAL STAGE

TEN YEAR GUARANTEE

$257.00

WITH CASE

Write for catalogue
listing safety features

10% Discount on 5 or more.
Models may be assorted to ob-
tain this discount

TRANSPORTATION
INCLUDED

THE GRAF-APSCO CO.

5868 BROADWAY CHICAGO 40, ILL.

PHOTOVOLT Photoelectric

POLARIMETER

Write For Bulletin 7330 to

PHOTOVOLT CORP.

95 Madison Avenue New York 16, N. Y.

ABNORMAL

NORMAL
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‘ tbes'

63119 Needle Valve Buret Complete
MACRO SIZE

Kimble |

One of the most significant developments in

buret history, the Manostat Needle Valve § Coscty,ml. 100 S0 - k.
ubdivisions, mi. - . o E
Buret, is now available with Kimble Tubes. ek 1668 11,70 1248 1245

Package of 4 57.78 42.12 44.82 44.82

G3119D Graduated tube only
9.80 550 6.20 6.20

Now you can perform your titrations without
annoyance of stopcock adjustments. !
This new instrument provides fine needle
valve control of liquid flow, eliminating crude,
annoying stopcock grease contamination.
The Buret tubes are accurately calibrated
to the closest tolerances, and a perma-
nent fused-in ceramic scale insures lifetime
graduations.
*Patent Applied For

The EMIL GREIVER (2.

20-26 N. MOORE STREET éﬁ(o, JOEPT. 245, N. Y. 13. N. Y.

Note: Please do not fail to
specify size as well as
catalog no. with your order.

For Complete Information Write
For Bulletin

The Beginnings of Embryonic Development

AAAS Symposium Volume No. 48 Published July 1957

Edited by Albert Tyler, California Institute of Technology
R. C. von Borstel, Oak Ridge National Laboratory
Charles B. Metz, The Florida State University

6 x 9 inches, 408 pages, 132 illustrations, references,
subject and author index, clothbound

Price $8.75, AAAS members’ prepaid order price $7.50

A symposium on “Formation and Early Development of the Em-
bryo”, held 27 December, 1955, at the Second Atlanta Meeting of
the AAAS, served as the basis for this volume. Emphasis was placed
on the problems of early development and of the initiation of de-
velopment. The investigations presented in the various communica-
tions cover both descriptive and experimental work on the biologieal
and chemical levels. Apart from their intrinsic interest and the
measure of progress that they provide, the specific discoveries and
analyses presented serve to exemplify various approaches toward
the understanding of the manner in which sperm and egg contrive
to produce a new individual.

British Agents: Bailey Bros. & Swinfen Ltd.,
Hyde House, West Central Street, London WC1, England

AAAS, 1515 Massachusetts Avenue, NW, Washington 5, D.C.
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note that some early tests to determine
the best location of a regulator (which
indicated a location within the lungs)
involved diving in a medium more dense
than water and moving the regulator up
or down to the most comfortable posi-
tion relative to the body. An acceleration
field effectively increases the density of
the liquid and the compensating weight
at the same rate, and so the required
weight does not change as it would have
to for diving in a different medium.

The concept of a “center of pressure”
for the lungs, at which a regulator should
effectively be positioned, probably loses
much of its significance if a great pres-
sure difference exists across the chest
itself. (For example, one might expect
difficulty in trying to breathe under mer-
cury.)

R. StuarRT MACKAY

Radiological Research Laboratory,
University of California
Medical Center, San Francisco

Strontium Content of Human Bone

In the issue of 1 August [Science 128,
256 (1957)], Thurber, Kulp, Hodges,
Gast, and Wampler report on their meas-
urements on the common strontium con-
tent of human bones from urban popula-
tions. They deduce a ratio of Sr to Ca
in bone of (0.45%0.1) x 10-3. Combin-
ing this with the figure they quote for
the same ratio in average soil, one ob-
tains a discrimination factor of 16+4,
which has a significantly higher error
than they quote.

This perhaps makes less disturbing the
discrepancy between their measured dis-
crimination and the one which can be
calculated on the basis of the discrimi-
nation factors they quote for the vari-
ous biological systems. Using these num-
bers—namely, human calcium half de-
rived from vegetation and half from
milk, plant-to-soil discrimination equal
to unity, plant-to-milk discrimination
equal to 7, and milk or vegetation to
human bone discrimination equal to 4—
one estimates the over-all discrimination
between soil and human bone to be about
7 (not 16 as quoted in the report). A
discrepancy of a factor of 2 is perhaps
not surprising in view of the roughness
of the numbers and the simplifying as-
sumptions which have been made.

The factor of 16 +4 is certainly an en-
couraging sign, but its relative constancy
in these measurements, as Thurber et al.
point out, is largely a function of the
averaging of food sources in a modern
urban environment. It would be interest-
ing to see similar measurements on bones
from isolated rural populations in cal-
cium-rich and calcium-deficient regions.

R. G. GLASSER

- Nucleonics Division, U.S. Naval

Research Laboratory, Washington, D.C.
SCIENCE, VOL. 129



Meetings
Sensory Deprivation

A “Symposium on Sensory Depriva-
tion” was held at Harvard Medical
School in Boston on 20 and 21 June
1958. The meeting was jointly spon-
sored by the Physiological Psychology
Branch of the Office of Naval Research,
the Harvard Medical School, and the
Boston City Hospital. The meeting con-
sisted of a working group of some 80
scientists working directly or indirectly
with problems of sensory deprivation,
isolation, and confinement.

An outstanding feature of the meet-
ing was the fact that representatives of
a wide variety of disciplines and inter-
ests, ranging from neurophysiology, psy-
chiatry, psychoanalysis, and psychology
to biochemistry, pharmacology, mathe-
matics, and engineering, could meet to-
gether and communicate meaningfully
about a problem of common interest.

Sensory deprivation is the term ap-
plied to various experimental techniques
designed to isolate the subject from his
natural environment through the elimi-
nation, reduction, or stereotyping of sen-
sation from vision, hearing, and touch.
The effects of sensory deprivation have
long been known in the accounts of ex-
plorers and shipwrecked sailors, more
recently in “brainwashed” prisoners-of-
war. They are varied and include bore-
dom, restlessness, oppression, mental in-
efficiency, and aberrations in thinking.
The specific determinants and conse-
quences of sensory deprivation have re-
cently come in for increasing systematic
study in the laboratory.

Findings were reported at the sym-
posium relevant to the effects of de-
prived or restricted environments upon
intellectual function, opinions and atti-
tudes, perceptual performance, reaction
time, electroencephalograms, and physi-
ological reactivity, as well as upon per-
sonality and emotions. The relevance of
sensory deprivation to a variety of prac-
tical situations was examined, including
its role in the treatment of psychiatric
disorders, its effects on the performance
of aviators, and its special utility in the
study of stress. The particular relevance
of questions raised by research in sensory
deprivation for concepts, techniques, and
theory in psychoanalysis was also dis-
cussed.

The mental disturbances produced by
sensory deprivation were thought to be
explained best in terms of interference
with previously little understood neural
mechanisms essential to alertness and at-
tentiveness. The mind does not seem to
function efficiently without constant con-
tact with changing stimuli from the out-
side world. On the other hand, effects
similar to those seen with sensory depri-
vation have been observed in situations
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in which this same neural mechanism
is taxed through overloading.

On the behavioral level it was sug-
gested that decrease in environmental
input (in terms of either absolute re-
duction or absence of change) has the
effect of modifying the learned model of
the world which each individual ac-
quires in the form of expectancies or
“programs” for dealing with reality. The
understanding of the results of sensory
deprivation clearly requires a functional,
rather than a structural, view of behavior
and its instrumentalities.

The classical conception of the human
nervous system as essentially a switching
mechanism appears increasingly to be
losing ground. In its place has emerged
a view of the nervous system, as char-
acterized by W. Gray Walter, as a “com-
plex, probabilistic, nonlinear system.”
This change in perspective has produced
new emphases in research. For example,
the previous total input-output history
of the experimental organism, hitherto
ignored, has become an important vari-
able to be controlled. The functional view
also points to a search for the parameters
of sensory input along “meaning” dimen-
sions as well as along physical dimen-
sions for understanding resultant output
or behavior.

The symposium included six papers
reporting completed work, three theo-
retical papers, and a round-table dis-
cussion. The experimental papers were
as follows:

1) “Cognitive and physiological ef-
fects of perceptual isolation,” by Wood-
burn Heron.

2) “Individual differences in reaction
to experimental interference with reality
contact,” by Leo Goldberger and Robert
R. Holt.

3) “The effect of human isolation
upon some perceptual and motor skills,”
by Jack Vernon, Thomas E. McGill,
Walter Gulick, and Douglas K. Cand-
land.

4) “Sensory deprivation in aviation,”
by A. M. H. Bennett.

5) “Physiological -and psychological
aspects of sensory deprivation—a case
analysis,” by Jack H. Mendelson, Philip
Kubzansky, P. Herbert Leiderman, Don-
ald Wexler, and Philip Solomon.

6) “Observations of anaclitic therapy
during sensory deprivation,” by Hassan
Azima, R. Vispo, and Fern J. Azima.

The theoretical papers discussed sen-
sory deprivation from the point of view
of psychoanalysis, neurophysiology, and
cognitive psychology, as follows:

1) “Theoretical considerations,” by
Lawrence S. Kubie.

2) “Are there common factors in sen-
sory deprivation, sensory distortion and
sensory overload?” by Donald B. Linds-
ley.

3) “The cognitive consequences of
early sensory deprivation,” by Jerome
Bruner.

for work in a
controlled
atmosphere

BLICKMAN

VACUUM DRY BOX

Designed for safe handling of
radio-isotopes, reactor fuel con-
taining Plutonium or U233 and
other hazardous substances. With
air-lock, it can be sealed to create
a vacuum. Fabricated of stainless
steel plate—34" long x 26” high x
24” wide at base. Air-lock meas-
ures 18” x 12”. Send for Techni-
cal Bulletin A-2.

FOR SAFE HANDLING OF
RADIOACTIVE MATERIALS

sLickman FUME HOOD

Originally designed and devel-
oped for the AEC, this Fume
Hood assures maximum safety in
the handling of radioactive ma-
terials and radioactive isotopes.
Sturdy 14-gauge stainless steel,
round corner construction pro-
vides long life...easy cleaning and
decontamination. Send for Tech-
nical Bulletin E-3. S. Blickman,
Inc.,6901 Gregory Avenue, Wee-
hawken, N. J.

BLICKMAN

LABORATORY EQUIPMENT

Look for this symbot of quality Rl

SCIENCE, VOL. 129



A concluding round-table discussion
was held, with the following partici-
pants: Donald O. Hebb, Jerome S. Bru-
ner, Ernst Gellhorn, Lawrence S. Kubie,
John C. Lilly, Erich Lindemann, Don-
old B. Lindsley, Horace G. Magoun, W.
Gray Walter, Norbert Wiener, and Heinz
Werner. Among others who contributed
significantly to the general discussion
were Grete Bibring, Edwin Boring,
Enoch Callaway III, Sanford I. Cohen,
Joel Elkes, Charles Fisher, Robert
Grenell, George Klein, Warren Mc-
Culloch, Sydney Margolin, Austin Rie-
sen, Norman Rosenzweig, George Ruff,
and Richard Trumbull.

The proceedings of the meetings are
to be published.

PHiLip SoromoN, PHiLir KuBzaNsKY,

P. HErRBERT LEIDERMAN,
Jack H. MeEnDELsoN, DonaLp WEXLER
Psychiatric Research Laboratory,
Boston City Hospital,
Boston, Massachusetts

Forthcoming Events

February

23-27. American Concrete Inst., 55th
annual, Los Angeles, Calif. (W. A.
Maples, A.C.I1., 18263 W. McNichols Rd.,
Detroit 19, Mich.)

25-26. Midwest Industrial Radioiso-
topes Conf., Manhattan, Kan. (J. Kitch-
ens, Dept. of Continuing Education,
Kansas State College, Manhattan.)

25-27. Biophysical Soc., annual, Pitts-
burgh, Pa. (G. Felsenfeld, Dept. of Bio-
physics, Univ. of Pittsburgh, 325 Clapp
Hall, Pittsburgh 13.)

26-28. American Acad. of Forensic Sci- -

ences, annual, Chicago, Ill. (W. J. R.
Camp, AAFS, 1853 W. Polk St., Chicago
12.)

26-28. Genetics and Cancer, 13th an-
nual symp. on fundamental cancer re-
search, Houston, Tex. (Editorial Office.
Univ. of Texas, M. D. Anderson Hospital
and Tumor Inst., Texas Medical Center,
Houston 25.)

27-1. National Wildlife Federation,
23rd annual convention, New York, N.Y.
(NWF, 232 Carroll St.,, NW, Washington
12.)

March

1-2. Pennsylvania Acad. of Sciences,
Gettysburg. (K. Dearolf, Public Museum
and Art Gallery, Reading, Pa.)

1-5. Gas Turbine Power Conf., Cincin-
nati, Ohio. (O. B. Schier, ASME, 29 W.
39 St., New York, N.Y.)

7. American Chemical Soc., Oklahoma
Div., tetrasectional meeting, Tulsa. (J. W.
Conant, ACS, Grand River Chemical Div.
of Deere and Co., Pryor, Okla.)

8-9. American Broncho-Esophagologi-
cal Assoc., Hot Springs, Va. (F. J. Put-
ney, 1712 Locust St., Philadelphia, Pa.)

8-9. American Laryngological Assoc.,
Hot Springs, Va. (J. H. Maxwell, Univer-
sity Hospital, Ann Arbor, Mich.)

8-12. Aviation Conf., Los Angeles,
Calif. (O. B. Schier, ASME, 29 W. 39
St., New York, N.Y.)
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10~12. American Laryngological, Rhi-
nological and Otological Soc., Hot Springs,
Va. (C. S. Nash, 708 Medical Arts Bldg.,
Rochester 7, N.Y.)

13-14. American Otological Soc., Hot
Springs, Va. (L. R. Boies, University Hos-
pital, Minneapolis 14, Minn.)

13-15. Alabama Acad. of Sciences, Au-
burn, (H. M. Kaylor, Dept. of Physics,
Birmingham-Southern College, Birming-
ham, Ala.)

14-15. Southwestern Soc. of Nuclear
Medicine, 4th annual, New Orleans, La.
(S. B. Nadler, SSNM, 1520 Louisiana
Ave., New Orleans 15, La.)

15-20. American College of Allergists,

San Francisco, Calif. (M. C. Harris, 450
Sutter St., San Francisco.)

16—19. American Assoc. of Petroleum
Geologists, Soc. of Economic Paleontolo-
gists and Mineralogists, 44th annual, Dal-
las, Tex. (W. A. Waldschmidt, AAPG,
311 Leggett Building, Midland, Tex.)

16-20. American Inst. of Chemical En-
gineers, Atlantic City, N.J. (F. J. Van
Antwerpen, AICE, 25 W. 45 St., New
York 36.)

16-20. National Assoc. of Corrosion
Engineers, 15th annual conf., Chicago,
IIl. (NACE, Southern Standard Bldg,
Houston, Tex.)

16-20. Western Metal Exposition and

Model 6510

Eastern sales representative :
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52 Duane St., New York 7, N. Y.
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Cong., 11th, Los Angeles, Calif. (R. T.
Bayless, 7301 Euclid Ave., Cleveland 3.

17-19. National Health Council, Chi-
cago, Ill. (P. E. Ryan, 1790 Broadway,
New York, 19.)

18-25. International Social Science
Council, 4th general assembly (by invita-
tion), Paris, France. (C. Levi-Strauss, Sec-
retary-General, International Social Sci-
ence Council 19, avenue Kleber, Paris.)

19-21. Society for Research in Child
Development, NIH, Bethesda, Md. (Miss
N. Bayley, Laboratory of Psychology, Na-
tional Inst. of Mental Health, Bethesda
14, Md.)

23-26. Institute of Radio Engineers,
natl. conv., New York, N.Y. (G. L. Haller,
IRE, 1 E. 79 St., New York 21.)

24-27. American Meteorological Soc.,
general, Chicago, Ill. (K. C. Spengler,
AMS, 3 Joy Street, Boston, Mass.)

27-28. Michigan Acad. of Sciences,
East Lansing. (D. A. Rings, Univ. of
Michigan, Dept. of Engineering, Ann
Arbor.)

28. South Carolina Acad. of Sciences,
Columbia. (H. W. Freeman, Dept. of
Biology, Winthrop College, Rock Hill,
S.C.)

29-3. Latin American Congress of
Chemistry, 7th, Mexico D.F., Mexico. (R.
1. Frisbie, Calle Ciprés No. 176, Zone 4,
Mexico, D.F.)

30-1. American Orthopsychiatric As-
soc., San Francisco, Calif. (M. F. Langer,
1790 Broadway, New York 19.)

30-12. Bahamas Medical Conf., 7th,
Nassau. (B. L. Frank, 1290 Pine Ave., W.
Montreal, Canada.)

31-2. American Power Conf., 21st an-
nual, Chicago, Ill. (N. S. Hibshman,
AIEE, 33 W. 39 St., New York 18.)

31-2. Symposium on Millimeter Waves,
9th, New York, N.Y. (H. J. Carlin, Micro-
wave Research Inst., 55 Johnson St.,
Brooklyn 1, N.Y.)

31-5. International Committee of Mili-
tary Medicine and Pharmacy, 21st session,
Paris, France. (Comité International de
Médecine et de Pharmacie Militaires,
Hopital Militaire, 79, rue Saint Laurent,
Liége, Belgium.)

April

1-3. American Assoc. of Anatomists,
Seattle, Wash. (B. Flexner, Univ. of Penn-
sylvania Medical School, Philadelphia 4.)

1-4. National Council of Teachers of
Mathematics, Dallas, Tex. (H. T. Karnes,
Dept. of Mathematics, Louisiana State
Univ., Baton Rouge 3.)

1-4. National Science Teachers Assoc..
7th natl. conv., Atlantic City, N.J. (R. H.
Carlton, NSTA, 1201 16 St., NW, Wash-
ington 6.)

1-4. Neurosurgical Soc. of America,
Hot Springs, Va. (F. P. Smith, 260 Crit-
tenden Blvd., Rochester 20, N.Y.)

1-29. World Meteorological Organiza-
tion, 3rd session of congress, Geneva,
Switzerland. (WMO, Campagne Rigot, 1,
avenue de la Paix, Geneva.)

2-3. Electrically Exploded Wires, conf.,
Boston, Mass. (W. G. Chace, Thermal
Radjiation Laboratory, CRZCM, Geophys-
ics Research Directorate, Air Force Cam-
bridge Research Center, Bedford, Mass.)

2-4. Association of American Geogra-
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