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Articles Royal Botanic Gardens at Kew: J. R. Seal) 

The beginning of the third century of its existence finds the Gardens 
doing more research than ever. 

The Earth’s Mantle: G. G. Lill and A. E. Maxwell 

Its nature may be directly discovered by drilling in ocean basins where 
the overlying crust is thin. 

Karl Spencer Lashley, Experimental Psychologist: L. Carmichael ) I ) | 

News of Science World Meteorological Congress Studies Use of Satellites; Fallout Hazards Assessed 
by AEC Group; Lodge Offers Plan to UN Space Committee 

Book Reviews N. N. Semenov’s Some Problems in Chemical Kinetics and Reactivity, 
reviewed by H. S. Johnston; H. Eyring 

Reports Association of Conditionability with Degree of Reactivity in Psychiatric 
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Biochemical Responses of Rats to Auditory Stress: P. Jurtshuk, Jr., 
A. S. Weltman, A. M. Sackler 

Role of Light in the Photoperiodic Responses of Migratory Birds: A. Wolfson 

Antagonism of Veratrine by Calcium Ion in Monolayers of Stearic Acid: 
N. L. Gershfeld and A. M. Shanes 

Metabolically Induced Precipitation of Trace Elements from Sea Water: 
J. W. Graham 

Spiral Capillary Plastic Scintillation Flow Counter for Beta Assay: 
B. L. Funt and A. Hetherington 

Association Affairs = Preliminary Announcement of the Chicago Meeting and Call for Papers by AAAS 
Sections 

Departments = _ Letters 

Meeting Notes; Forthcoming Events; New Products 
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This completely new 
approach to continuous flow 
rotor design uses vertical walls 
and gives maximum separating efficiency. 
Rotor eliminates aerosol effects, features flow 
rates to 600 ml/minute, forces to 28,000 xg. 
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BECKMAN 

* new continuous flow system 

* large capacity swinging-bucket rotor 

Swinging-bucket rotor 
spins four 250-ml bottles 

at 7,000 x g...highest force 
available in a swinging- 

cup rotor of this capacity. 

SPINCO HIGH-FORCE CENTRIFUGE NOW GIVES YOU 

Those who use the Beckman/Spinco Model K Centrifuge 

praise its efficient, high-force performance. It isa rugged 
laboratory workhorse, equally capable of sustained runs 

at high speeds, or large volume separations at low speeds. 

OTHER FEATURES: Rotors to 25,000 rpm... 

51,000 x g; automatic operation; brak- 

ing; powerful, maintenance-free motor; 
ultracentrifuge-type safety; price, $1,550 

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

L) 
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Please send me complete technical information. 

I would be interested in having a Model K on a trial basis; 
please have a salesman call. 

Beckman: 
Spinco Division 

Instr ts, Inc. TITLE OR CEPT... 
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From SAUNDERS — PRACTICAL 

CLASSROOM TEXTS IN THE 

BIOLOGICAL SCIENCES 

Turner — GENERAL ENDOCRINOLOGY 

Approaches 

Endocrinology 

ona 

Biological 

Level 

Second Edition!—Your undergraduate stu- 
dents will gain real understanding of a 
difficult subject from this book. It presents 
endocrinology as a basic science to be 
studied and understood on a biological 
level. 

First Dr. Turner covers the historical back- 
ground. Then he goes on to discuss the 
experimental and clinical methods used in 
gaining knowledge; the interrelations of 

By C. DonNeLL Turner, Ph.D., Lecturer in Biology, 
with more than 300 illustrations on 171 figures. $8.00. 

glandular function; and the evolution and 
embryology of all types of regulation in 
both plants and animals—auxins, organ- 
izers, neural regulators and endocrines. 
The chapters on the individual glands are 
literally packed with details of gross, micro- 
scopic, developmental and comparative 
anatomy; biochemistry; physiology; dys- 
functions; clinical manifestations; treat- 
ments; results of animal experimentation. 
Many clear illustrations enhance the text. 

Tokyo Army Education Center, Tokyo, Japan. 553 panes, 6” x 9” 
Second Edition. 

Arey — DEVELOPMENTAL ANATOMY 

Gives the 

Student the 

Best Possible 

Visualization 

of 

Embryology 

Heilbrunn 

One of the 

Most Thoroughly 

Integrated and 

Informative Books 

of its Kind 

Sixth Edition—The graphic descriptive text 
plus the 1552 beautiful illustrations in this 
famous book give the student a clear pic- 
ture of the functional and structural as- 
pects of embryology. 

Part I introduces the basic concepts of em- 
bryology and outlines the full course of 
prenatal growth. Part II covers the devel- 
opment and differentiation of each system 

in the human embryo. Part III, the practi- 
cal laboratory manual, studies the chick and 
pig embryos. Chunky topics such as the 
cardiovascular and urogenital systems are 
divided into short units—easy to absorb. 
The clear, concise and logical arrangement 
of this text is bound to aid your students’ 
speed and depth of perception. Basic facts 
are in large type while the technical and 
more detailed matter is in smaller type. 

By Lesvie Brainerp Arey, Ph.D., Sc.D., LL.D., Robert Laughlin Rea Emeritus Professor of Anatomy, Northwestern 
University. 680 pages, 6! /," x 9”, with 1552 illustrations on 630 figures, some in color. $9.50. Sixth Edition. 

— An Outline of GENERAL PHYSIOLOGY 

Third Edition—Much more than an “out- 
line” of general physiology, Dr. Heil- 
brunn’s book is a complete and compre- 
hensive textbook. It will appeal to the grad- 
uate student as well as to the undergradu- 
ate. The student is introduced to the food 
requirements of organisms, and to the im- 
portance of vitamins, nutrition, digestion, 
absorption and assimilation, respiration, 
oxidation, etc. 

By L. V. Hersrunn, 
$10.50. 

Professor of Zoology, University of Pennsylvania. 818 pages, 

Chapter after chapter—from those which 
are concerned with cyclosis, the ameboid, 
ciliary and muscular movements, through 
bioluminescence, various environmental 
conditions, irritability, etc., to reproduc- 
tion and cell division—this volume is one 
of the most thoroughly integrated and in- 
formative books of its kind. The author 
also succeeds in stimulating student interest 
in what is developing now in this field. 

6” x9”, with = illustrations. 
Third Edition. 

GYladly Sent to College “Teachers for Consideration as “Texte 

W. B. SAUNDERS COMPANY 

West Washington Square Philadelphia 5 

matter un 
SCIENCE is published weekl ly by the AAAS, 1515 Massachusetts Ave., N.W, Washi 

ler the act of 3 March 1879. Annual subscriptions: 
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ington >, D.C. Entered at the Lancaster, Pa., Post Office as second class 
$8.50 50; foreign postage, $1.50; Canadian postage, 75¢. 
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The “tuning out’’ of excessive shake and vibration 
by Oldsmobile engineers produces a comfortable, 
balanced ride that adds thousands of miles to the 
life of an automobile. 

One of the most critical areas of engineering in today’s 
automobile is “ride”. It is critical because an unsatis- 
factory ride means an unsatisfactory automobile. To pro- 
duce an over-all balanced and smooth ride, free from 
harshness and fatiguing vibration, Oldsmobile engineers 
begin the complex task of “tuning” the car in the early 
stages of a new model program. Not only is ride important 
from the comfort standpoint, but an improperly “tuned” 
car can literally shake itself apart after several thousand 
miles, 
The tuning operation is a series of intricate tests that 
determine a car’s “shake” characteristics—where and how 
much the metal bends and twists. To produce beaming 
and torsional moments, a mechanical oscillator is at- 
tached to the frame and vibrates the car in a frequency 
range of 714 to 15 cycles per second. To measure the dis- 
placement of the metal, a velocity pick-up is attached 

OLDSMOBILE > 

1396 

A “SOUND” APPROACH TO RIDING COMFORT 

directly to the area under study. As the metal vibrates, 
a signal is produced by the pick-up and is fed to a vibra- 
tion meter where it is integrated. The resulting signal is 
then transmitted to an X-Y plotter that instantly converts 
it into a continuous magnitude-vs.-frequency trace. 

With this valuable information, refining can begin by al- 
tering the structure of the various component parts. A 
complex network of infinite variation must be analyzed 
intensively to produce the mark of quality that stamps 
every Oldsmobile. 

Over the years, Oldsmobile’s reputation for quality manu- 
facturing and precision engineering has grown, step by 
step, until today it is a car of recognized distinction—in 
a class by itself. Oldsmobile’s durability and long service 
life is further attested to by its continued leadership in 
resale value. You owe it to yourself to first examine, then 
test-drive, a truly outstanding automobile—the 1959 Olds- 
mobile, Visit your Local Authorized Oldsmobile Quality 
Dealer as soon as possible. 

OLDSMOBILE DIVISION, GENERAL MOTORS CORPORATION 

Pioneer in Progressive Engineering 
---Famous for Quality Manutacturing 

SCIENCE, VOL. 129 
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OL’ NANTUCKET 

WEATHER GLASS 

The Ol Nantucket Weather Glass truly captures the flair 
and flavor of the square-rigged sailing ships that moved grace- 
fully off Nantucket Light more than a century ago. A beautifully 
hand-blown antique, this seafaring reproduction is an entirely- 
practical weather barometer, ideally suited for use in the 
classroom or even in the home. 

The crystal-clear, pear-shaped pendant, hand blown by Doerr 
craftsmen, is gracefully suspended from a wrought-iron bracket 
and fascinates both teacher and student alike. A splendid 
teaching aid in explaining barometric pressures, it is, at the 
same time, an attractive wall ornament. 

To obtain your Ol’ Nantucket Weather Glass, see details 
included in the special offer below. Address your letters to: 
Doerr Glass Company, 1019 Peach Street, Vineland, New Jersey. 

OL’ NANTUCKET WEATHER CLASS SPECIAL 

In better gift or specialty shops, this item, which measures 101% inches 
in overal! length, sells for $4.25 and up. To introduce science teachers 
to Diamond D glassware quality, we are offering our trademarked 
Ol’ Nantucket Weather Glass for $1.00 which represents practically 
the cost of handling alone. Obviously, this offer is limited . . . so HURRY! 
Send a note on your school stationery and include your $1 .00 in cash, 
check or money order. You will receive by return mail your beautiful 
Ol Nantucket Weather Glass. We will also include instructions for filling 
and coloring the water and reading the glass to determine weather 
conditions. Don’t wait! Send a note on your school stationery with $1.00 
to Doerr Glass Company and receive your beautiful Ol’ Nantucket 
Weather Glass by return mail. Our supply is limited so you must act fast! 

Or ni Doe Glass Company | 

OUFS Y Please send me an Ol’ Nantucket Weather Glass | 

l 
ee | for which I have enclosed my $1.00. 

| NAME TITLE 

| SCHOOL | 

| ADDRESS | 

Ta A LON TD i [cry STATE 

GLASSWARE 

Cuelity, Cagice Whit, Price Clad Evade Whitt Pryfomance 

22 MAY 1959 1397 



A new 

eNepebichia-beck-beG me web a 

STEREOMICROSCOPY 

The WILD* M5 STEREOMICROSCOPE 
presents, new, important advances 
in versatility, optics, mechanical con- 
veniences and physical design. 

This Swiss precision instrument is 
equipped with a main objective com- 
releval-tabance)i(ehuvcte ll eh mey-lig-MelmUctadcer-lihy 
mounted intermediate lenses with 
parallel axes. The result is increased, 
uniform sharpness throughout the 
field, with no need for any change in 
accommodation. 

With a constant working distance of 
so] Wi nnlenmeme-je-lucet-laeManr-tedalhiler-belelatcwe-la 
6X, 12X, 25X and 50X, conveniently 
PY} [-1ei cle Mm elelr-Malelapdelaie-] Melalian 

Accessories include a base for trans- 
mitted light observation, various light 
Colt igo teu ol ale) coysde-lolallom-laleMantct-KUla lated 
attachments. A matching steel hood 
is provided for easy storage and 
oleae leyiiiam 

For full details about this years- 
ahead stereomicroscope, write for 
Booklet M5. 

The FIRST name in Surveying Instruments, 
Photogrammetric Equipment and Microscopes 

Stcet © 
PCrt Washi: 

In Canada 
Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontario 
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Letters 

Applications of Social Science 

I am concerned lest the points of view 
expressed by Ernest van den Haag [““Man 
as an object of science,” Science 129, 243 
(1959)] be taken by our physical and 
natural science colleagues as a measure 
of the current state of scientific studies 
of human behavior. 

It is my belief that van den Haag’s 
central thesis is irrelevant to the 
scientific study of man’s behavior. His 
concern with use of social science gen- 
eralizations for “the control of human 
behavior . . .” confuses a personal social 
philosophy with the process of acquir- 
ing and analyzing scientific data, Van 
den Haag’s assertions that social scien- 
tists must be concerned with “applica- 
tion” of social science knowledge to the 
deliberate manipulation of human be- 
havior are unfortunate, since they are 
shared by few scholars in the several 
social science disciplines. I am moved 
to voice my objections to the author’s 
speculations, for they could lead a reader 
to conclude that contemporary social sci- 
ence research is no more than 19th-cen- 

| tury social philosophism plus some sci- 
entifically rational and empirical pro- 
cedures and conceptualizations. 
Men in a free society seek scientific 

knowledge to understand the world of 
nature and man. I do not believe that 
many social scientists hold presently that 
such understanding as may be gained 
through the scientific study of human 
behavior must be used for “control” of 
human behavior. Who shall choose those 
who would control human _ behavior? 
Who may assume the right, in an open 
society, to assert that he can think for 
his fellows? Van den Haag reveals his 
fundamental doubt that men are capable 
of directing their own destinies, given 
an understanding of themselves through 
scientifically derived knowledge. Karl 
Popper, in his work The Open Socicty 
and Its Enemies (Princeton Univ. Press, 
Princeton, N.J., 1950), has traced a 
similar doubt through the course of 
Western history; in one guise or an- 
other, the assumption, by one person 
or a group, that he or they could 
think “better” for others has led to the 
tyrannies that have oppressed man and, 
for long periods, halted his quest for 
knowledge. 

More accurate answers to van den 
Haag’s article’s subtitlh—“To what ex- 
tent can the social sciences be expected 
to explain and help solve the problems 
of man?”—are to be found in such works 
as Bernard Barber’s Science and the 
Social Order (Free Press, Glencoe, IIl., 
1952), Clyde Kluckhohn’s Mirror for 
Man (Whittlesey, New York, 1949), or 
For a Science of Social Man [John Gil- 

lin, Ed. (Macmillan, New York, 1954)]. 
I would concur with van den Haag on 
one point in his discussion; value judg- 
ments about the use of knowledge pose 
most difficult problems. Such problems 
become more acute when one confuses 
scientific studies of phenomena with 
one’s particular views of the nature of 
man. 

Tuomas Ruys WILLIAMS 
Department of Anthropology, 
Sacramento State College 

I have been unable to discover any 
logical relation between my article and 
Williams’ comments. The social sciences, 
like all empirical sciences, try to predict 
(sometimes retrodict) future (past) be- 
havior by observing past (present) be- 
havior. They succeed when they isolate 
recurrent correlations. They have to face 
special problems of verification, and the 
incidental effects, some of which I 
sketched. Further, they meet misunder- 
standings often due to confusion of de- 
scription and prediction with advocacy. 
Williams displays this confusion. 
My discussion of actual, of potential, 

and of frequently proposed applications 
of social science for the attainment of 
human ends persuaded Williams (i) that 
I advocate this application; (ii) that I 
reduce the social sciences to nothing but 
this application because, according to 
him, I hold that they “must” be used 
for the “deliberate manipulation of hu- 
man behavior”; and (iii) that I advocate 
a particular type of control amounting 
to tyranny because, according to Wil- 
liams, I “doubt that men are capable of 
directing their own destinies.” 

I do not hold any of these views and 
resent the use of my article as though it 
were a Rorschach test (I shudder to 
think what happens when Williams in- 
terprets the views of an_ inarticulate 
primitive tribe). Point (iii) is obviously 
a red herring. Williams might just as 
well have berated me for advocating 
nudism. I nowhere even discuss this 
point (and I happen to agree with many 
of Popper’s systematic ideas, though I 
find the anachronistic garb in which he 
clothed them unbecoming). 

As to points (i) and (ii), Williams 
confuses discussion with approval. I 
pointed out that the social sciences can 
—not that they must—be applied and 
that application of science (which is of 
course the same as “control” or “deliber- 
ate manipulation”) requires value judg- 
ments concerned with ends rather than 
means; these fall outside the scope of 
science, natural or social, since observa- 
tion can establish what is desired but not 
what is (ultimately) desirable. I dis- 
cussed at some length proposed “scien- 
tific’ foundations for value judgments, 
concluding regretfully that none have 
been found. Williams appears to agree, 

(Continued on page 1444) 
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THE NEW 

MEDICAL & LABORATORY 

microscore SS NW 

Leitz sets a new standard in introducing this 
general purpose microscope for student and 
laboratory use. The SM model embodies the 
advances of design and craftsmanship that only 
100 years of microscope experience can provide. 
It combines solid construction and operational 
ease with: true accuracy and precision. The 
Leitz MEDICAL & LABORATORY MICROSCOPE SM 
is the ideal microscope for the laboratory. 
Among its outstanding features are: 

¢ Famous Leitz ball-bearing, single knob, dual 
focusing control, combines fine and coarse 
focusing 

— e Handsome design, solid and dependable 
: construction 

* Flat-surfaced stand of corrosion-resistant light 
alloy 
¢ May be used turned away from observer for 
easy accessibility to slide 
¢ Instant-locking device changes tubes (inclined 
or straight monocular or binocular) in a one-step 
operation 

A TYPICAL COMBINATION OF ACCESSORIES 
MEDICAL & LABORATORY MICROSCOPE SM, with 
inclined monocular tube, mechanical stage; two-lens 
condenser with swing-out upper element and iris 
diaphragm; quadruple nosepiece; mirror and fork; 
carrying case. With optical outfit consisting of 
achromats 3.5x, 10x, 45x, and 100x—oil 6x and 
CGE, Coie tec hedssetceesaes $411.50 

¢ Variety of object stages to choose from 
¢ Removable mirror interchanges with attach- 
able illuminators 
* Retractable spring-loaded mounts on high- 
powered objectives provide positive protection 
against damage to slide or front lens. 

ee En ee 
| E. Leitz, Inc., Dept. SC-5 | 
468 Fourth Avenue, New York 16, N.Y. 
Please send me additional information on 
the SM Microscope 

| NAME 

] STREET 

u city ZONE STATE—____. l 
eon oe oe os ome cee es oe ee es es es oe ee ld 

21357 

E.LEITZ, iNC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
SOretrtbutors of the world-famous products of 
Ernst Leitz G.m.b.H.,Wetzlar, Germany-—Ernst Leitz Canada Ltd. 
LEICA CAMERAS - LENSES MICROSCOPES - BINOCULARS 
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WHAT'S IN 

MALLINCKRODT 

AMMONIUM 

ACETATE AR... 

BESIDES NH.,C.H.O0.7 

An extra factor of dependability—just as in all 

Mallinckrodt AR’s! An unusually large group of 

quality control specialists carefully check each lot 

.-.to make sure label specifications are met or 

bettered before giving the “OK” for shipment. 

You can be confident that Ammonium Acetate AR and 

every Mallinckrodt AR*measures up to the highest 

standards of uniformity and purity. That’s one 

reason more chemists specify Mallinckrodt AR’s than 

any other reagent. 

Mallinckrodt distributors are ready to give you 

fast delivery on AR’s and other laboratory needs. 

St. Louis 
New York 

Hg(CaH302)2 

NH4CoH30. 

Cd(C9H30>)9*2H20 

Ba(C2H302)2 

Ca(CH30>)o-XH20 

USE AR’s AS 

PROCESS 

CHEMICALS, 
iret nny \Ve)|>) 

PRODUCTION 

AND QUALITY - 

PROBLEMS 
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day by the American Association for the Advance- 
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The joint journal is published in the SCIENCE 
format. Entered at the Lancaster, Pa., Post Office 
as second class matter under the Act of 3 March 
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to Periodical Literature. 

Editorial and personnel-placement correspond- 
ence should be addressed to SCIENCE, 1515 
Massachusetts Ave., NW, Washington 5, D.C. 
Manuscripts should be typed with double spacing 
and submitted in duplicate. The AAAS assumes no 
responsibility for the safety of manuscripts or for 
the opinions expressed by contributors. For de- 
tailed suggestions on the preparation of manu- 
scripts, book reviews, and illustrations, see Science 
125, 16 (4 Jan. 1957). 

Display-advertising correspondence should be 
addressed to SCIENCE, Room 740, 11 West 42 
3t., New York 36, N.Y. 
Change of address notification should be sent to 

1515 Massachusetts Ave., NW, Washington 5, D.C., 
4 weeks in advance. If possible, furnish an address 
stencil label from a recent issue. Be sure to give 
both old and new addresses, including zone num- 
bers, if any. 
Annual subscriptions: $8.50; foreign postage, 

$1.50; Canadian postage, 75¢. Single copies, 35¢. 
Cable address: Advancesci, Washington. 

Slow Motion 

Heartening evidence that Congress has come to a fuller realization of 
the importance of basic research was the passage last September of an 
act “to authorize the expenditure of funds through grants for support of 
scientific research, and other purposes.” The effect of the act (Public Law 
85-934) is to liberalize the terms by which some federal agencies, hitherto 
limited to entering into contracts for support of research, can provide 
grants for research. Several agencies—the National Science Foundation, 
the Department of Health, Education and Welfare, and the Department 
of Agriculture—already had such authorization and hence are not affected 
by the act. The principal agencies that are affected are the Department of 
Defense, the Atomic Energy Commission, the National Bureau of Stand- 
ards, and the newly created National Aeronautics and Space Administra- 
tion. 

All of the government agencies concerned (except the space agency, 
which was not in existence at the time) favored passage of the act on the 
grounds that grants are especially appropriate for the support of basic 
research. Grants, unlike contracts, demand neither detailed plans nor de- 
tailed accounting: the funds are granted outright to nonprofit institutions, 
a procedure that recognizes the need for flexibility in carrying out experi- 
ments that may turn up unexpected results and one that may obviate, at 
least to a large extent, the necessity for dealing with the tricky problem of 
suitable overhead charges. 

By giving the granting agencies the discretionary authority to vest title 
to equipment purchased under the grants to the research institutions, 
the act bypasses the cumbersome and often wasteful bookkeeping and dis- 
posal problems that are inherent in contracts [see Science 128, 59 (11 
July 1958) ]. 

The act is permissive, not mandatory. Nevertheless, the fact that it was 
supported by the scientific agencies led us to hope that its provisions would 
be eagerly put into effect. Events have only partially fulfilled these hopes. 
The National Aeronautics and Space Administration is fully utilizing the 
provisions of the act and has been doing so for several months. The 
National Bureau of Standards, which finds contracts suitable for most of 
its purposes, has not yet made grants, but stands ready to do so whenever 
it seems advantageous either to the grantee or to itself. 

The Department of Defense, according to one of its spokesmen, is at 
work on a directive to authorize grants but is running into difficulties in 
preparing a document that will be compatible with the differing rules of 
the Army, the Navy, and the Air Force. When the directive will be ready 
is unknown. 

The AEC is in a somewhat similar state. A committee has been set up to 
study the law, but no report has been prepared. The AEC has felt less 
need for the new authority than some other agencies because the provisions 
of its enabling act already permit it to make grants of equipment. 

Thus the failure of the Defense Department and the AEC to move 
more rapidly to put the provisions of the act into effect is attributable 
in part to the complex legal and jurisdictional problems that these gigantic 
organizations have to cope with, in part to the fact that over a long period 
they have learned how to operate with the contract system and feel no 
sense of urgency about introducing a variant method, and perhaps in part 
to the fact that the granting system would give them less control over the 
projects they support. 

Nevertheless, the new law offers an improved method for the support 
of basic research. We hope the Defense Department and the AEC will give 
it a full trial—G.DuS. 
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wi BAUSCH & LOMB 

@ STEREOMICROSCOPES 

a FEATURING 

7" STEREO 

—
 

S
 

CONTINUOUSLY 

VARIABLE POWER 

Here’s a completely new optical concept to speed 

and simplify work requiring 3D views. Just turn 

the magnification knob and watch the crisp stereo 

image zoom to the exact size you need. Not just 

a few fixed powers, but avy power within the wide 

stereo range. The newest step forward to faster, 

easier 3D work ... exclusive with Bausch & Lomb. 

Featuring Exclusive POWER POD Design Concept 

e Sealed to prevent dust and foreign matter 
from entering optical system! 
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Royal Botanic Gardens 

at Kew 

The beginning of the third century of its existence 

finds the Gardens doing more research than ever. 

In 1721 George, Prince of Wales and 
afterwards George II, purchased from 
the Earl of Arran the house known as 
Ormonde House, situated about half a 
mile north of the town of Richmond, 
Surrey. This house was on the site of an 
older house or lodge belonging to the 
erstwhile royal demesne associated with 
the Palace which Henry VII (1456- 
1509) built alongside the river at Rich- 
mond to replace one that had existed 
since the time of Edward I (1239- 
1307). Ormonde House, whose name 
seems soon to have been changed to 
Richmond House, became a_ favorite 
residence of the Prince and his wife 
Caroline and continued to be so after 
they became King and Queen in 1727— 
Caroline taking particular pleasure (and 
spending vast sums of money) in improv- 
ing the garden and pleasure grounds, 
which extended from the vicinity of the 
Palace almost to the village of Kew, two 
miles away to the north. 

In 1730, George and Caroline’s son 
Frederick, Prince of Wales, obtained a 
long lease of Kew House and its grounds. 
The latter extended southwards from 
Kew towards Richmond alongside the 
grounds of Richmond House, the two 
properties being separated only by Love 
Lane, the ancient bridle way from Rich- 
mond to the horse-ferry across the 
Thames between Kew and Brentford— 

The author is a member of the scientific staff of 
the Royal Botanic Gardens. 
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an old, and at that time important, town 
on the north bank of the Thames from 
which ran the highway to London. 
Frederick and his wife, Princess Au- 
gusta, seem to have been particularly 
interested in the property and lived 
much at Kew with their son, the future 
George III. Frederick died in 1751, but 
Princess Augusta continued to live at 
Kew, and in 1759 she obtained the serv- 
ices of William Aiton (who had worked 
under Philip Miller, the leading gardener 
of the time) to lay out about nine acres 
of the grounds as a “physick” or “ex- 
otick” garden, which we would now call 
a botanic garden. 

This was the origin of Kew Gardens, 
the Royal Botanic Gardens at Kew, 
whose bicentenary is being celebrated 
this year. In addition to establishing 
her botanic garden, Princess Augusta 
employed Sir William Chambers, the 
famous architect, to design and erect a 
large hothouse, 114 feet long and the 
largest in the country, and also a num- 
ber of buildings—Roman temples and 
the like—to embellish the grounds, this 
work being done in the period 1758-62. 
The hothouse, which became known as 
the “Great Stove,” stood for a century, 
to be pulled down in 1861, but a num- 
ber of Chambers’ other buildings remain 
to this day—the Temple of Arethusa 
(built in 1758), the Temple of Bellona 
(1760), the Ruined Arch (1761), the 
Orangery (1761), and the Pagoda 
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(1761-62). The Temple of Aeolus, 
which stands atop the Mound _ near 
Cumberland Gate, was built in 1845 
from Chambers’ plans after his own 
building, on the same site, had fallen 
into decay. 

In the formation and development of 
her “Exotick Garden” Princess Augusta 
had the guidance and advice of John 
Stuart, Earl of Bute, who lived at Kew, 
was a close friend of the royal fam- 
ily, became prime minister soon after 
George III ascended the throne, and 
was, in consequence, the best-hated man 
in England. He was also a keen botanist 
his death in 1792 is said to have been 

caused by a fall when he was endeavor- 
ing to collect a rare plant) and had a 
fine botanical library and herbarium, 
which were housed in a special build- 
ing at Kew, from the garden of which 
he had access to the royal garden. Until 
Princess Augusta’s death in 1772, Bute 
was virtually director of her botanic 
garden; in that capacity he served to 
such good purpose that by 1768, when 
John Hill published a list of the plants, 
the collection numbered 3400 species. 

In 1760, the year after Princess Au- 
gusta inaugurated the botanic garden at 
Kew, her son succeeded to the throne 
and took over Richmond House as his 
country residence. He had the grounds 
completely remodeled by Launcelot 
(“Capability”) Brown, and in particu- 
lar he had much of the area south of the 
house—that is, towards Richmond—laid 
down to grass, so that he could indulge 
his fancy for farming. This area no 
longer forms part of the Royal Gardens, 
but Queen’s Cottage, which was built 
for George III, remains one of the pic- 
turesque features of the gardens. 

Sir Joseph Banks’ Influence 

After his mother’s death in 1772, 
George III purchased the freehold of 
Kew House and its grounds and so be- 
came the owner of the whole of what is 
now Kew Gardens, though the two 
halves of the gardens were still sepa- 
rated by Love Lane. And so they re- 
mained until 1802, when the King at 
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The great Palm House, where many species of palms and tropical trees and plants grow 
under artificially created tropical conditions. 

last obtained powers to close the an- 
cient bridle-way—something he had been 
trying to do since 1765 (as a substitute 
he had had a highway built from Rich- 
mond to the bridge which spanned the 
Thames at Kew). Soon after purchas- 
ing the Kew estate, George III went to 
live at Kew House, and Richmond 
House was razed; it was from this cir- 
cumstance that the gardens of the two 
houses took the name Kew Gardens. 

In the year prior to his purchase of 
Kew House, the King had met Mr. (af- 
terwards Sir) Joseph Banks, a wealthy 
gentleman who was greatly interested in 
botany and who had accompanied Cap- 
tain Cook in one of his voyages of ex- 
ploration round the world. Banks was 
introduced to the King immediately 
after his return from this voyage in 
1771, and a warm friendship developed 
between them, fostered no doubt by 
their mutual interest in horticulture. 
When, in the following year, the King 
took over his mother’s botanic garden, 
Banks became his adviser and was, until 
his death in 1820, virtually (though un- 
officially) director of the Royal Gar- 
dens. In 1778 Banks was elected presi- 
dent of the Royal Society, and in 1781 
he received a baronetcy from George 
III. 

Banks possessed a fine herbarium and 
botanical library and employed a bota- 
nist, Daniel Charles Solander, a native 
of Sweden and a favorite pupil of the 
great Linnaeus, to look after both. Under 
Banks’ direction no efforts were spared 
to acquire new plants for the Royal 
Gardens. Collectors were sent to all 
parts of the world. Francis Masson was 
dispatched to the Cape (South Africa) 
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in 1772, and after this not many expe- 
ditions left Britain without a collector 
or gardener from Kew on board. 

Banks, and no doubt the King also, 
was particularly interested in introduc- 
ing useful plants into one part of the 
world from another, and this went on 
side by side with the collecting of new 
plants for the gardens at Kew. As an 
example, there is the story of the intro- 
duction into the West Indies of the 
breadfruit (Artocarpus), which is na- 
tive to the South Sea Islands. Everyone 
nowadays has heard of the mutiny on 
the Bounty, but few know that the voy- 

age of the Bounty was undertaken “for 
the purpose of conveying the breadfruit 
tree to the West Indies,” and still fewer 
know that on board the ship were two 
gardeners from Kew, David Nelson and 
William Brown. Nelson, who had been 
with Cook on the latter’s third voyage, 
stayed with Bligh after the mutiny but 
was taken ill after reaching Timor (ac- 
cording to Bligh, “in consequence of a 
cold caused by imprudently leaving off 
warm clothing”) and subsequently died. 
Brown sided with the mutineers, and no 
more was heard of him. After returning 
to England, Bligh sailed again to get the 
breadfruit, being accompanied by an- 
other Kew man, Christopher Smith, 
and by another gardener, James Wiles, 
who was to take charge of the planta- 
tions in the West Indies. It is now a 
matter of history that this voyage was 
a complete success and that the bread- 
fruit was established as a food plant in 
the West Indies. What is not generally 
known is that on his return from the 
West Indies Bligh brought a number of 
plants collected there by Smith for the 
Royal Gardens at Kew. And so it went 
on, throughout Banks’ years at Kew. 

In addition to enriching the gardens 
and introducing economically useful 
plants into one country from another, 
Banks initiated policies that stimulated 
study of the plants themselves. When- 
ever a new plant flowered at Kew it 
had to be submitted to Banks’ librarian, 
who wrote a description, and to Banks’ 

Packing of cocoa plants in a glazed, airtight case for shipment overseas. Many cuttings 
and specimens are sealed in polyethylene bags and dispatched by air. 
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or artist, Francis Bauer, who made a draw- 
‘it ing. Much of this work remains unpub- 
er lished, but on it was based Aiton’s Hor- 
vO tus Kewensis (1789), an enumeration 
id of the 5500 species then in cultivation 
n at Kew. This was largely based on the 
e, work of Solander and was highly re- 
ut garded by Banks’ contemporaries as a 
iC treatise in which the naming of the cul- 
a tivated plants was put on a firm basis. 

oft It was edited by Jonas Dryander, who 
cd. had become Banks’ librarian after So- 
no lander’s death in 1782. It was Dryander 
ng who was largely responsible for the 
he second edition of the work, published 
n- in 1813, which contained over 11,000 
th, species; he died, however, in 1810, and 
es, the work was finished by Robert Brown, 
fa who succeeded him as Banks’ librarian. 
a In 1781, George III purchased the 

as freehold of Dutch House, now known as 
d- Kew Palace, a large mansion situated 
in close to Kew House, and both houses x 
lly were used by the royal family until The Australian House, specially constructed of aluminum and glass, a recent addition to 
he 1802, when Kew House was pulled the Royal Gardens. In it are housed plants from the arid areas of Australia. 
of down. About this time the King began 

he building a new palace a short distance 
away—an extraordinary piece of archi- 
tecture somewhat on the lines of a Nor- 

ns man castle, which excited derision 
ful among intelligent people and of which 
er, only the walls had been erected at the 
ed time of the death of King George in 
n- ) January 1820. It was demolished in 

it 1829. 
an, 
ks’ 

Under Public Control 

Banks outlived his royal master by six 
> months. His herbarium, library, and bo- 

tanical drawings all went to the British 
Museum, and the Royal Gardens were 
left without the support of a botanist. 
William Townsend Aiton, who had suc- 
ceeded his father in 1793 as “Gardener 
to His Majesty,” carried on the Kew 
tradition so far as he could; collectors 
were sent out from Kew at intervals, 
and drawings of interesting plants were 
made. It is clear, however, that the gar- 
dens were not maintained so well under 
George IV and William IV as they had 
been during the reign of George III, 
and by 1837, when Victoria became 
Queen, complaints about the conditions 
at Kew had reached such a pitch that 
the Treasury appointed a committee, 
comprising John Lindley (secretary of 
the Horticultural Society and one of the 
leading botanists of the day), Joseph 
Paxton (gardener to the Duke of Dev- 

ings onshire), and Mr. Wilson (gardener to 

wee i | 

The herbarium, in which are housed millions of plant specimens. Botanists and students 
the Earl of Surrey), to examine and re- from all over the world come here to study. 
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port on the Gardens. Nothing was done, 
however, until 1840, when it became 
known that the Earl of Surrey, who in 
his capacity of Lord Steward had charge 
of the royal estates, was proposing to 
use the greenhouses for growing fruit 
and to disperse the botanical collections. 
Pressure was at once brought to bear 
on Parliament, and, as a result, the bo- 
tanic garden, now some 14 acres in ex- 
tent, was placed under public control, 
the remaining part of the Gardens—the 
so-called “pleasure grounds”’—remain- 
ing the property of the crown. 

In 1841 Sir William Jackson Hooker, 
then Regius professor of botany at Glas- 
gow University, was appointed director 
of the Botanic Gardens at Kew. He 
brought with him his splendid herbar- 
ium and library, and, incidentally, his 
own botanical artist, and from that time 
onward the history of Kew has been a 

Banana plants (foreground) and cocoa plants (background) in the quarantine house of 
the Royal Botanic Gardens. Plants and cuttings, free of disease, are shipped from Kew 
to agricultural stations throughout the world. 
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story of steady expansion and develop- 
ment, from both the horticultural and 
the botanical standpoint. 

More and more ground was taken 
from the pleasure grounds into the bo- 
tanic garden until all had been ab- 
sorbed; more and larger greenhouses 
were erected [for example, the Palm 
House, built in 1844-48, and the Tem- 
perate House (1860-99)]; and the col- 
lection of plants increased in size until 
it now includes about 25,000 species. 
Collections in the herbarium and library 
have likewise grown steadily. In the 
years 1853 to 1855 Kew received the 
herbarium and library of a Dr. Broom- 
field and those belonging to George 
Bentham—a wealthy gentleman and one 
of the leading botanists of the time, who 
settled and worked at Kew—and to 
these, in 1866, were added Sir William 
Hooker’s herbarium and 1000 volumes 

from his library. Today, the library 
alone fills to overflowing the space 
which once housed the whole of the 
original herbarium and library, while 
the modern herbarium can no longer be 
contained in the three large wings 
which house it, and construction of a 
new building is under consideration. 

During the period since 1841, the 
botanists working at Kew have con- 
tributed greatly to the progress of bo- 
tanical science, as evidenced by their 
publications. These include the Botan- 
ical Magazine and Hooker’s Icones 
Plantarum, both produced at Kew since 
1841; Bentham and Hooker’s Genera 
Plantarum; the Index Kewensis; the 
Index Londinensis; the colonial floras, 
such as the Flora Capensis, Flora of 
Tropical Africa, Flora of British India, 
and Flora Australiensis; the Kew Bulle- 
tin, and such works as Hooker and 
Baker’s Synopsis Filicum, Baker’s hand- 
books of the Amaryllideae and the 
Irideae, and so on. And all through this 
long period Kew has continued to play 
an important part in introducing eco- 
nomically useful plants into one country 
from another [to give but two examples, 
Cinchona (the source of quinine) to 
India from South America and rubber, 
to Malaya from Brazil]; it has continued 
to encourage collecting and to send col- 
lectors to all parts of the world; and it 
has never ceased to train gardeners for 
posts in Britain and throughout the 
world. In these respects the tradition at 
Kew has continued unbroken from its 
earliest days. 

The Task Today 

Today the Royal Botanic Gardens at 
Kew are, first and foremost, a scientific 
institution, whose main task is the study 
of plants, with special reference to their 
classification and naming. The establish- 
ment comprises four departments. First, 
the herbarium and library, where the 
botanical work is carried out with the 
aid of the largest collection of dried 
specimens (over six million) in the 
world and the matchless botanical li- 
brary of over 55,000 volumes; second, 
the Jodrell Laboratory, which is con- 
cerned with microscopical investigation 
into plant structure, especially in rela- 
tion to plant taxonomy, and also with 
plant physiology; third, the three Mu- 
seums of Economic Botany, where plant 
products are stored, studied, and dis- 
played to the public; and lastly, the 
gardens proper. These are open to the 
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public, for whom they form a greatly 
appreciated pleasure ground, though 
their primary function is the growing of 
as large a collection of plants as possible 
for scientific study. The gardens cover 
some 300 acres along the south bank of 
the Thames between Kew and Rich- 
mond, the western half corresponding 
to part of the garden of Richmond 
House, and the eastern half, to the 
grounds of Kew House. The site is flat, 
and such elevations and depressions as 
now exist are all man-made; the poor 
and shallow soil overlies river gravel, 
and atmospheric pollution is high, dis- 
couraging the growth of many conifers. 
Despite these disadvantages, deciduous 
trees and shrubs grow splendidly. The 
extensive collection of these trees and 
shrubs is arranged for the most part ac- 
cording to plant families. Through skill- 
ful landscaping the grounds present a 
diversified aspect, and the monotony 
which one might expect to find where 

so many trees and shrubs are grown on 
a flat terrain has been avoided through 
the construction of such features as long 
grassy vistas, winding paths, and curved 
borders; the artificial lake and the pond; 
and buildings such as the greenhouses 
(notably the Palm House and the Tem- 
perate House) and the Pagoda. Another 
device which helps to make the gardens 
attractive to visitors is the bold plant- 
ing of a single genus, which provides a 
great display of color at some period 
of the year. Thus, in early spring, drifts 
of daffodils and crocuses and groups of 
blossoming Japanese cherries are special 
features; shortly afterwards a large group 
of Malus floribunda comes into bloom. 
In May, Kew is visited by thousands of 
people who come to see the great sheets 
of bluebells which carpet the woodland. 
Different varieties of lilac are planted 
together to provide a mass of color, as 
are varieties of azalea, while the plant- 
ing of rhododendrons, known as “rhodo- 

The Earth’s Mantle 

Its nature may be directly discovered by drilling 

in ocean basins where the overlying crust is thin. 

Gordon G. Lill and Arthur E. Maxwell 

There are several ways to determine 
the nature of the earth’s mantle, but in 
the last analysis only the direct method 
will be satisfactory. We must drill down 
to the mantle and bring up as much 
sample as possible for examination. We 
then will know what the mantle is like, 
at least at that one particular spot. 

In February of 1957, the American 
Miscellaneous Society (AMSOC), an 
esoteric organization with branches 
throughout the United States and in 
some foreign countries, was approached 
by Walter Munk of the Scripps Institu- 
tion of Oceanography, who represented, 
as well, Harry Hess of Princeton Uni- 

Mr. Lill is head of the Geophysics Branch, Office 
of Naval Research; Dr. Maxwell is an oceanog- 
rapher in the Office of Naval Research. 
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versity. Munk’s proposition was that the 
society should undertake the promotion 
of a deep drilling project designed to 
bore through the earth’s crust and bring 
up a sample of the mantle. The matter 
was argued from the patio of Munk’s 
home, onto the campus of the Scripps 
Institution of Oceanography, and into 
the dinner hour and beyond at the 
home of Roger Revelle. The outcome 
was inevitable. The proposal was reason- 
able, the idea was exciting, and there 
were plenty of excellent scientific rea- 
sons for undertaking the work. 

With funds granted by the National 
Science Foundation, the AMSOC Com- 
mittee of the National Academy of Sci- 
ences—National Research Council was or- 
ganized to place the project on a firm 

dendron dell,” is a special attraction, 
and so too in their season are the iris 
and rose gardens. In addition to the 
trees and shrubs, a vast collection of 
herbaceous plants is grown out-of-doors, 
in the herbaceous ground, the rock gar- 
den, and the aquatic garden. And finally, 
the five acres of greenhouses hold a large 
collection of plants which do not thrive 
out-of-doors at Kew and for which tem- 
peratures ranging from those of cool 
temperate zones to those of the hottest 
tropics are provided. 

The beginning of the third century of 
its existence sees the Royal Gardens big- 
ger and better equipped than at any 
previous time in its history, and it has 
never been more active in both the hor- 
ticultural and the botanical spheres. 
There need be no doubt that the Kew 
tradition will be worthily maintained in 
the future and that Kew will continue 
to be a mecca for botanists and horti- 
culturists alike. 

scientific basis. The committee is com- 
posed of the following members: Gor- 
don G. Lill (chairman), Willard Bas- 
com (executive secretary), George Col- 
chagoff, Maurice Ewing, William B. 
Heroy, Harry Hess, Harry Ladd, A. E. 
Maxwell, John Mecom, Walter Munk, 
Roger R. Revelle, William Rubey, J. I. 
Tracey, and Leonard Wilson. 

The pros and cons of the project were 
argued again at a special meeting of the 
Division of Earth Sciences of the Na- 
tional Academy of Sciences—National 
Research Council in late April of 1958. 
The arguments presented against the 
project were as follows: (i) The cost 
will be so great that funds will be 
drained from other worth-while work in 
the earth sciences. (ii) One hole will 
not suffice. Since the mantle is not 
homogeneous, it will be necessary to 
drill many holes to determine its nature. 
In this case, drilling costs will become 
prohibitive. (iii) It is known from geo- 
chemical experiments that a phase 
change occurs in the physical nature of 
rocks under the conditions of pressure 
and temperature which must exist in 
the region of the Mohorovicic Discon- 
tinuity. (iv) It is known from labora- 
tory experiments that the mantle is com- 
posed of peridotite, eclogite, or dunite. 
(v) The publicity given large projects 
is bad for science. 

So far as we can remember, these 
were the major arguments against the 
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project presented at the meeting. They 
are reasonable arguments, and because 
of them the project will not be under- 
taken in haste, despite the fact that 
some might consider its beginnings to 
have been precipitate. The arguments 
for the project, which has somehow 
survived the onslaught of scientific dis- 
agreements, are presented in this ar- 
ticle. 

International Aspects of Deep Drilling 

There is intensive international com- 
petition in science these days which is a 
kind of substitute for war. It pervades 
all areas of science. 

At the 11th general assembly of the 
International Union of Geodesy and 
Geophysics (UGGI), held in Toronto 
in September 1957, a resolution was in- 
troduced by the United States repre- 
sentatives which we quote here, since 
it has not received much notice. 

“Considering that the composition of 
the Earth’s mantle below the Mohorovicic 
Discontinuity is one of the most important 
unsolved problems of geophysics; and that, 
although seismic, gravity and magnetic 
observations have given significant indica- 
tions of the nature of this material, actual 
samples that could be examined petro- 
graphically, physically and chemically are 
essential; and that modern techniques of 
drilling deep wells are rapidly developing 
to the point where drilling a hole 10 to 15 
km deep on an oceanic island may well 
be feasible; and that the crustal material 
above the Mohorovicic Discontinuity is 
also of prime interest; The IUGG urges 
the nations of the world and especially 
those experienced in deep drilling to study 
the feasibility and cost of an attempt to 
drill to the Mohorovicic Discontinuity at 
a place where it approaches the surface.” 

At the meeting, Russian representa- 
tives heartily endorsed the resolution 
and announced that they had the equip- 
ment and capability to do the job. Sub- 
sequently the Soviet Academy of Sci- 
ences established a new branch in 
Novosibirsk, headed by Mikail A. Lav- 
rentyev. Lavrentyev’s group was set up 
to solve the problems of deep drilling. 
One may surmise that the Soviets also 
intend to drill to the mantle. It would 
give them great pleasure to beat the 
United States in this undertaking, since 
drilling is a field in which we are con- 
sidered to be proficient. 
We hear, also, rumblings from the di- 

rection of Great Britain. The British, 
too, have something to contribute to 
deep drilling and may well undertake 
a project of this sort. 
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The Earth’s Interior 

Students of the earth have always 
speculated on the nature of its interior. 
At present nearly all geophysicists agree 
that structurally the earth consists of a 
crust, mantle, core, and inner core. On 
the continents the crust is differentiated 
into the lighter granitic rocks and the 
heavier basaltic rocks. The basalt is con- 
sidered by some to lie beneath the 
granite. Here and there basalt appears 
on the surface, having emanated from 
fissures or volcanoes. Under the oceans, 
the granitic rocks are missing. Below the 
crust, the mantle extends to the core to 
a depth approximately one-half the 
earth’s radius. Bullen (1) gives the evi- 
dence for an inner core; this theory, 
until a short while ago, was controversial 
but now is accepted. These divisions of 
the earth’s interior are often referred to 
as “layers,” and this is misleading. The 
term should be dropped. 

Bullard (2) and Byerly (3) have both 
made excellent summaries of the seis- 
mological evidence relative to subcon- 
tinental structure; they find it to be 
generally agreed that the Mohorovicic 
Discontinuity, the assumed boundary be- 
tween the crust and mantle, is about 
35 kilometers below the continents. Just 
below this discontinuity the velocity of 
the longitudinal elastic waves increases 
nearly everywhere to about 8 km/sec. 
Since the depth to the mantle under the 
continents is so great, it is not likely that 
we will be able to obtain samples there. 

On the other hand, from the recent 
marine seismic work of Ewing (4), Her- 
sey (5), and their associates, in the At- 
lantic, and from that of Raitt and his 
associates (6, 7), in the Pacific, we find 
that there is a different situation under 
the oceans. Raitt (7) has shown in his 
studies of Eniwetok Atoll that the depth 
to the mantle under that structure is ap- 
proximately 16 to 17 kilometers; also, 
in an earlier paper Raitt (6). reports 
that the mantle under the Pacific Basin 
in the central equatorial Pacific lies at 
depths of as‘ little as 5 to 7 kilometers 
below the ocean bottom. Raitt (8) has 
mentioned that the Mohorovicic Discon- 
tinuity just to the north of Fiji lies par- 
ticularly close to the ocean floor—less 
than 5 kilometers below it. Ewing and 
Worzel (4) have shown that the mantle 
under the Atlantic Basin lies at a gen- 
eral depth of 9 to 10 kilometers below 
the bottom, while Hersey (5) has spec- 
ulated that the mantle may be at the 
same depth under the Bahamas as under 
the Blake Plateau—about 10 kilometers 
below the ocean floor. 

From the fact that the seismic velocity 
of longitudinal elastic waves seems to be 
about the same under the oceans as 
under the continents, it could be de- 
duced that the mantle is more or less 
homogeneous. Mason (9), in summar- 
izing the laboratory studies of various 
workers on the elasticity of rocks, finds 
that the mantle may consist of any or 
all of three types of rocks: dunite (oli- 
vine), peridotite (olivine and pyroxene), 
and eclogite (garnet and pyroxene). 
These rocks give the required seismic 
velocity in the laboratory, and since 
they are ultrabasic, it could be con- 
cluded that the mantle may be homo- 
geneous with respect to the family of 
rocks which compose it. 

Other investigations indicate that the 
mantle may not have the same composi- 
tion everywhere as that indicated above. 
Bullard, Maxwell, and Revelle (10) 
have shown that the heat flow through 
the deep-sea floor is about the same as 
through the continents—that is, about 
1.2 wcal/cm? sec. Since the continental 
crust is known to contain large quanti- 
ties of radioactive material which can 
account for the heat flow there, and the 
thin crust under the ocean floor has no 
such radioactive granitic material, it is 
suggested that a difference in physical 
or chemical characteristics exists be- 
tween the mantle under the oceans and 
the mantle under the continents. 

The question as to whether the Mo- 
horovicic Discontinuity is evidence of 
chemical changes in the rocks of the 
crust and mantle or only of a physical 
phase change is still unanswered. Lover- 
ing (11) cites recent evidence in favor 
of the phase change, suggesting that the 
Mohorovicic Discontinuity results from 
conditions of temperature and pressure 
which cause the transformation of a 
basalt crust into an eclogite mantle. 
Using the average for crustal thicknesses 
beneath the continents and oceans and 
assuming that the heat flow is similar in 
the two locations, he has derived the re- 
lation illustrated by the dashed line in 
Fig. 1. However, recent seismic and geo- 
thermal results (6, 1/0) from the Pacific, 
which are also shown in Fig. 1, tend to 
controvert this idea. They indicate tem- 
peratures at the Mohorovicic Discontinu- 
ity that are far in excess of those as- 
sumed by Lovering. The question of 
whether the discontinuity represents a 
chemical change or a physical change is 
still unsolved. 

There are other varied and enormous 
problems associated with the earth’s in- 
terior. Is the material of the mantle 
strong enough to support, over long 
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periods of time, loads of the size of 
island chains, as discussed by Hess (12) ? 
Is the material in the mantle capable of 
sustaining convection currents over the 
long periods of time required for the 
world-wide geologic processes of conti- 
nental growth and associated orogeny, 
as proposed by many writers on the sub- 
ject? Vening-Meinesz et al. (13) have 
proposed the existence of convection 
currents in the mantle to account for 
the existence of the deep trenches which 
are invariably found in association with 
continents and island arcs. They arrived 
at the conclusion that such currents exist 
because they found negative gravity 
anomalies associated with the trenches. 
Ewing and Worzel (4) believe that the 
negative gravity values may be ac- 
counted for by the light and unconsoli- 
dated sediments found in some of the 
trenches. 

From these citations it may be seen 
that our evidence about the nature of 
the earth’s mantle, even though some of 
it may be conclusive, is indirect. It is 
of obvious importance to the progress of 
the earth sciences that we find means of 
obtaining direct evidence on the nature 
of the earth’s interior. 

Oceanic Sedimentary Section 

Some members of the AMSOC Com- 
mittee believe that the sectioning of sedi- 
ments at the bottom of the ocean is as 
important scientifically as all other 
phases of the drilling program. All agree 
that it is important and significant. 

In the most promising drilling areas 
there are from 1000 to 3000 feet of sedi- 
ments overlying the basement rock. In 
these sediments we will find the com- 
pressed, complete history of the ocean 
basin, whether it be the Atlantic or the 
Pacific. We will learn about climatic 
conditions of the past, and changes in 
atmosphere-ocean balances may be re- 
vealed through studies of the carbonate 
materials. 

If the cores can be properly collected 
we hope to gain knowledge about the 
circulation of the ancient oceans through 
studies of bedding and particles. The 
directions of magnetic fields of the past 
may be revealed through chemical and 
orientation studies of the magnetic par- 
ticles. 

It is probable that the deep ocean 
basins have been a feature of the earth 
since its beginnings, and age determina- 
tions made from a complete oceanic sedi- 
mentary section will settle the question 
once and for all. Age determinations 
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will be made from the fossils and by 
appropriate physical-chemical methods. 
There is proof from deep-sea drilling at 
Eniwetok (/4) that the sea mount on 
which the atoll rests is Eocene in age. 
The Scripps Institution of Oceanogra- 
phy has dredged the tops of sea mounts 
and found fossil corals of Cretaceous 
age. Cretaceous fossils have also been 
obtained by the Lamont Geological Ob- 
servatory through dredging on the Mid- 
Atlantic Ridge. All of these determina- 
tions may be anomalous in that the 
dredging and drilling took place in areas 
where there were islands, sea mounts, 
and mountain ranges rather than in the 
deep ocean basins. 

Drilling Methods under Consideration 

Under the Central Pacific the mantle, 
at a depth of 5 kilometers below the 
ocean floor, is well within the reach of 
present drilling equipment. We have, 
however, to remember that the Pacific 
Ocean lies above the sea bottom. Per- 

haps even this presents no barrier to 
reaching the mantle by drilling, in view 
of a recent report in the Oil and Gas 
Journal of 7 October 1958 entitled 
“Drilling in water up to 1500 feet deep.” 
This report describes CUSS I (Con- 
tinental-Union-Shell-Superior), a 260- 
foot, 1479-ton Navy freight barge con- 
verted for drilling in deep water by these 
four companies. From CUSS I it is pos- 
sible to drill to depths of 10,000 feet 
with 4.5-inch drill pipe through water 
as deep as 1500 feet. A great deal of 
study will be required, however, before 
it can be determined whether it will be 
possible to drill from this or any other 
barge to 16,000 feet below the sea floor, 
through water 15,000 to 18,000 feet 
deep. 

It may be necessary to design a com- 
pletely new drilling barge. Very heavy 
strings of drill pipe, perhaps 30,000 feet 
in length, will be required. No barge or 
platform now in existence is capable of 
handling the lengths of pipe that will be 
needed. The drill stem itself must be 
carefully chosen, since it will undergo 
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uncommon stresses and torques. Power 
supplies must be investigated, because 
smooth delivery of power will be a 
necessity. It has been proposed that the 
power may have to be delivered at the 
bottom of the ocean rather than from a 
barge at the surface in order to elimi- 
nate the 15,000 to 18,000 feet of drill 
stem needed to get through the water. 

In addition, several kinds of fixed 
platforms have been proposed, some an- 
chored and some on legs. Most of these 
appear to be impractical because of the 
depth of the sea where the drilling is 
to be done and because of the great cost. 

A “Drilling Methods” panel is being 
organized by the AMSOC Committee 
to either devise new drilling techniques 
or determine which of the known tech- 
niques can be used, 

Choosing the Drilling Site 

Choosing the drilling site will be one 
of the most difficult problems. A panel 
has been appointed to select the site. 
Without doubt this will be somewhere 
in the ocean. 

One possible spot for drilling in the 
Atlantic lies 200 miles north of Puerto 
Rico on the rise just north of the Puerto 
Rican Trench. This is a region of hur- 
ricanes and of troublesome and little un- 
derstood oceanic currents. This means, 
of course, that the weather might be an 
obstacle in this area. 

In the Pacific the depth to the mantle 
under the Albatross Plateau is not great. 
This plateau is about 2000 miles south- 
west of San Diego. Logistic problems 
alone will probably eliminate this area 
as a drilling site, since it is necessary 

that a good supply port be reasonably 
close at hand. Also, large oceanic swells 
occur throughout the area. The huge 
southwest Pacific swells can be as alarm- 
ing as storm waves. 

All promising areas must be investi- 
gated with respect to the following fac- 
tors: (i) The mantle must be within 
reach; (ii) an adequate sedimentary sec- 
tion must be obtainable; (iii) a good port 
must be reasonably close at hand; (iv) 
ocean currents, swell, and depth of 
water must be suitable; and (v) pre- 
vailing weather conditions must be fa- 
vorable. 

An averaging and weighting of the 
findings on these points will give us our 
location. A tremendous amount of work 
must be done. It is readily apparent 
that it will not be easy to select the site. 

Financing 

Drilling to the Mohorovicic Discon- 
tinuity falls in the category of “big proj- 
ects.” Experience shows that the so- 
called “big projects,” such as moon 
rocketry, atom bombs, and national ob- 
servatories, tend to bring money into an 
entire field of science rather than de- 
crease the amount of funds available for 
small projects in that field. It is not a 
question of big projects versus little 
projects. Each must justify itself. 

The Mohorovicic Discontinuity proj- 
ect probably can be accomplished for 
$5 million. Earlier and larger estimates 
were out of bounds. Five million dollars 
is a lot of money, but compared to the 
many millions of dollars that are being 
spent on moon rocketry and the billions 
being spent on atom bombs, this is not 

Karl Spencer Lashley, 

Experimental Psychologist 

Karl Spencer Lashley was born in 
Davis, West Virginia, on 7 June 1890 
and died suddenly in Poitiers, France, 
on 7 August 1958. He was one of the 
world’s greatest experimental students of 
brain function in relation to mammalian 
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behavior. He established a quantitative 
association between neocortical mass and 
habit formation and made other basic 
contributions to physiological psychology 
and neurology. 

Lashley was a graduate of the Univer- 

an overly ambitious scientific endeavor. 
The American Miscellaneous Society, 

with its flair for seeing the lighter side 
of heavier problems, likes to quote the 
following proverbs when discussing the 
“Moho”: (i) “When going ahead in 
space, it is also important to go back in 
time”; (ii) “The ocean’s bottom is at 
least as important to us as the moon’s 
behind!” These proverbs derive from 
modern scientific folklore. The point is, 
let us first thoroughly examine the earth 
before we abandon study of it in favor 
of extraterrestrial problems. In any case, 
we may consider the earth to be a pro- 
totype planet, and from detailed study 
of the earth we cannot fail to gain in- 
formation which will be useful to us in 
studying other planets and the remain- 
der of the universe. 
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sity of West Virginia and held the de- 
gree of master of science in bacteriology 
from the University of Pittsburgh and 
the degree of doctor of philosophy in 
genetics from the Johns Hopkins Uni- 
versity. His first paper, published in 
1912, was on visual discrimination of 
size and form in the albino rat. He also 
wrote two papers, with H. S. Jennings, 
on biparental inheritance in paramecia. 
In the next few years Lashley published 
a series of papers jointly with the late 
J. B. Watson, the behavioristic psycholo- 
gist, dealing with the adaptive life of a 
numbe: of animal forms. One of these 
was a study of homing in birds. Another 
was an often quoted paper on the nest- 
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ing activities of noddy and sooty terns. 
In the next two years there were papers 
on learning in human beings and in ani- 
mals, and in 1917, two papers published 
jointly with Shepherd Ivory Franz on 
the retention of habits by the rat after 
removal of localized portions of the 
cerebrum. 

From this time on, most of Lashley’s 
major research centered on his truly 
epoch-making study of cerebral func- 
tions in relation to habit formation, per- 
ception, and other psychological proc- 
esses. During the 1920’s and 1930’s he 
published a notable series of papers 
dealing with cerebral functions in rela- 
tion to continued practice and other as- 
pects of learning. These studies included 
investigations on the functions of the 
motor areas, vicarious function after de- 
struction of specific areas, the equipo- 
tentiality of certain brain areas, the re- 
lationship between cerebral mass and 
habit retention, and many related prob- 
lems. A later series of papers dealt with 
the mechanisms of vision in the white 
rat and other mammals. 
Much of Lashley’s early work on the 

learning process is summarized in his 
book, Brain Mechanisms and Intelli- 
gence. In a later paper, “Reflexology vs. 
Cerebral Control,” he pointed out that 
his research led him more and more to 
the view that mammalian behavior is 
controlled by engrams within the central 
nervous system itself, rather than by 
changes in patterns of physically meas- 
ured peripheral stimulation or even by 
the differential activity that inputs from 
receptors set up in the sensory projec- 
tion areas of the brain. 

In 1934 Lashley contributed a notable 
chapter to the Handbook of General Ex- 
perimental Psychology, edited by Carl 
Murchison. In this presentation, which 
is really a long theoretical paper, he dis- 
cussed the origin of mammalian _be- 
havior’ patterns during growth, the de- 
velopment of learning capacity in the 
evolutionary series, and especially the 
old and complex problem of the struc- 
tural neural changes that must be basic 
to habit formation. In this latter con- 
sideration Lashley gave special attention 
to what he liked to call the localization 
of the engram. Here he explained, 
largely on the basis of his own compre- 
hensive experimental work, the difficul- 
ties that are inherent in the older theo- 
ries of the physiological basis of habit 
formation. He pointed out unsolved 
problems in theories in which learning 
is assumed to depend on the growth of 
new processes in connecting neurons; 
the increase in conducting substances 
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Karl Spencer Lashley 

as the result of exercise; mechanical 
changes in the region of contact be- 
tween cells; and the persistence of ex- 
citatory processes. He also criticized 
theories which attempted to explain 
cortical activity by analogy with drain- 
age or irradiation. 

Even at the end of his long and fruit- 
ful experimental career, Lashley liked 
to point out that the great problem of 
the physiological basis of learning, mem- 
ory, and habit formation had not been 
fully solved. He was most conservative 
in the matter of attributing importance, 
other than as an analogy, to the idea 
that the brain functions in learning in a 
way that is similar to the operation of 
modern computing machines. There is 
no question, however, that his own 
studies led him to hold a dynamic theory 
of the activity of the brain in habit for- 
mation. He refuted notions of so-called 
specific memory cells and unchanging 
minute areas as a locus of habits. 

One of Lashley’s last contributions to 
psychology was a scholarly introduction 
to a book, Instinctive Behavior, trans- 
lated and edited by his wife (Claire H. 
Schiller). In his introduction to the book 
he gave special notice of his interest in 
the new science of ethology as devel- 
oped by Konrad Lorenz and Nicholas 
Tinbergen and their associates. In this 
introduction Lashley, commenting on 
Paul Schiller’s investigation of stick- 
joining and other insightful behavior in 
chimpanzees says, “The insight is the 
immediate, one-trial learning to use the 
innate manipulative acts in the manner 
discovered by chance, and the generali- 
zation of the acts to other, similar situ- 
ations . . . an extension of the same con- 

cepts to the manipulation of ideas may 
well lead to the conclusion that man has 
failed to identify his own instincts be- 
cause he calls them intelligence.” 

Lashley began his academic career as 
a student and colleague of the distin- 
guished group of behavioral scientists 
who were at the Johns Hopkins Uni- 
versity just before World War I. From 
1917 to 1926 he was a member of the 
faculty of the University of Minnesota. 
From 1927 to 1929 he was research psy- 
chologist for the Behavior Research 
Fund in Chicago. From 1929 until 1935 
he was professor of psychology at the 
University of Chicago. From 1935 to 
1937 he was professor of psychology at 
Harvard University and from 1937 to 
1955, research professor of neuropsy- 
chology at Harvard. From 1942 until 
1955, while still holding his Harvard 
professorship, he was in residence at 
Orange Park, Florida, as director of the 
Yerkes Laboratories of Primate Biology. 
From 1955 until his death he was re- 
search professor emeritus at Harvard. 
During the period of his directorship of 
the Yerkes Laboratories, he not only 
conducted much important primate re- 
search himself but stimulated colleagues 
and graduate students to undertake a 
significant series of studies. During his 
scientific career he published more than 
one hundred major articles and mono- 
graphs. 

He was active in many scientific and 
professional organizations. In 1935 he be- 
came a member of the American Philo- 
sophical Society, the academy founded 
by Benjamin Franklin in Philadelphia 
in 1743. His interest in this society is 
demonstrated by the fact that just a year 
before he died he gave the society a sub- 
stantial sum of money to establish an 
endowment to provide for an annual 
award for distinguished work in neuro- 
biology. Only as a result of most urgent 
request on the part of officers of the 
society did Lashley permit this fund 
and the award that it established to be 
named for him. He became a member 
of the National Academy of Sciences in 
1930. He was also a member of the 
American Academy of Arts and Sci- 
ences and president of the American 
Psychological Association in 1929. In 
1937 he served as president of the East- 
ern Psychological Association. He was a 
member of the Society of Experimental 
Psychologists, the American Society of 
Zoologists, the American Physiological 
Society, the Society of American Nat- 
uralists (of which he was president in 
1947), and the Society of Human Ge- 
netics. He was honorary member of the 
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Harvey Society, the American Neuro- 
logical Association, and the British As- 
sociation for the Study of Animal Be- 
havior and a foreign member of the 
British Psychological Association and the 
Royal Society of London. On 28 July 
1958, only a few days before his death, 
he formally signed in London the his- 
toric membership book of the Royal 
Society. 

Lashley gave the Hughlings-Jackson 
Memorial Lectures in Montreal in 1937, 
the Vanuxem Lectures in Princeton in 
1952, and special lectures at Columbia 
and other American universities and at 
the universities of London, Berlin, and 
Moscow. He was the recipient of the 

Howard Crosby Warren medal of the 
Society of Experimental Psychologists, 
the Daniel Giraud Elliot medal of the 
National Academy of Sciences, and the 
Baly medal of the Royal College of 
Physicians. 

Lashley’s two great hobbies were sail- 
ing and music, and he was creative in 
both of them. He designed and _ built 
several admirable small sailboats that 
had a number of unique features which 
he had invented. He also loved to play 
the violoncello and participated, as vol- 
unteer member, in the Jacksonville Phil- 
harmonic Orchestra and in a number of 
chamber music groups. 

As a small boy he had participated 

News of Science 

World Meteorological Congress 

Studies Use of Satellites 

On 28 April the World Meteorologi- 
cal Organization’s third congress com- 
pleted a 4-week session in Geneva, after 
calling for a continuing review of the 
use of artificial satellites to obtain 
weather information, new studies on 
atomic energy questions, and action to 
fill gaps in the world network of weather 
observation stations. The congress, which 
meets once every 4 years, also planned 
its technical program and budget for 
the period 1960 through 1963, reelected 
Andre Viaut (France) as president, and 
reappointed David A. Davies (United 
Kingdom) as secretary-general of the 
organization. In the course of the ses- 
sion, WMO membership rose to 102 
states and territories. Action was taken 
at the congress in the following fields. 

Outer Atmosphere and Satellites 

In view of the bearing of satellite ob- 
servations on meteorology, the execu- 
tive committee of WMO had designated 
a rapporteur, Harry Wexler of the 
United States Weather Bureau in Wash- 
ington, to prepare a report on this prob- 
lem, paying particular attention to ac- 
tivities that might be undertaken by 
WMO. This report was issued during the 
session, and the congress examined it in 
detail. 
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The congress considered that it was 
difficult to foresee the developments 
which might take place in the course of 
the next few years in this field. There- 
fore the congress adopted a_resolu- 
tion in which it commented that the 
results of meteorological measurements 
which may be made by means of satel- 
lites are of great potential value, not 
only for meteorological research but also 
for direct use in forecasting. 

The congress instructed the WMO ex- 
ecutive committee to arrange for a con- 
tinuing review to be made of the uses 
of artificial satellites for meteorological 
purposes and to keep members informed 
of developments. 

Meteorology and Atomic Energy 

After a discussion that included a 
statement by a representative of the In- 
ternational Atomic Energy Agency, the 
congress adopted a resolution express- 
ing its view that the organization can 
play a useful role in the use of radioiso- 
topes in meteorological measurements, 
the safety of atomic plants, and measure- 
ment of radioactivity in air and water. 
The resolution also directs the executive 
committee to implement a large pro- 
gram of study and publication in con- 
nection with these three aspects. It calls 
for continued consultations with IAEA 
and other international organizations in 
this field and for continued cooperation 

with his parents in the Klondike Gold 
Rush of 1898. He never forgot these ex- 
citing experiences, and twice after his 
retirement in 1955 he went to Alaska to 
retrace this early trip. 

To many people this distinguished sci- 
entist seemed shy and reserved, but his 
close friends knew him as warm-hearted, 
wise, and gay. In his death the world 
has lost a brilliant student of neurology 
and behavior. His studies advanced in a 
significant way our understanding of the 
physiological basis of the mental life of 
man, 

LEONARD CARMICHAEL 
Smithsonian Institution, 
Washington, D.C. 

with the United Nations Scientific Com- 
mittee on the Effects of Atomic Radia- 
tion. 

World Network of Meteorological Stations 

The congress reaffirmed as one of the 
WMO ’s essential aims the maintenance 
and improvement of the world network 
of weather observation stations. It was 
stressed that many important meteoro- 
logical problems such as the study of the 
general circulation of the atmosphere 
could not be fully understood until the 
existing serious gaps in the network had 
been filled. Therefore, the congress di- 
rected the executive committee to make 
use of all possible means—such as inter- 
national or multilateral agreements for 
joint support and financing, technical 
assistance, and the United Nations Spe- 
cial Fund—to achieve improvement of 
the world network of meteorological sta- 
tions. 

The congress also directed the execu- 
tive committee to give effect within the 
next 4 years to joint-support projects 
which may help improve the interna- 
tional exchange of weather information 
and to meet deficiencies in the network 
of observation stations. (Joint-support 
schemes are based upon international or 
multilateral agreements between coun- 
tries interested in a particular project 
and involve the financing of the project 
by the countries which are contracting 
parties to the agreement.) In addition, 
standardization of the instruments in- 
ternationally used in meteorology was 
considered to be an activity which would 
be in need of collective aid. 

Program and Budget 

The congress adopted for the 4-year 
period 1960-63 a budget of $2,694,484. 
The budget for the last 4 years (1956- 
59) amounted to $1,770,000. 

The technical program of the organi- 
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zation stresses the importance of the ap- 
plication of meteorology to aviation, ag- 
riculture, shipping, water resources and 
other human activities and gives priority 
to such activities as are of a particularly 
urgent character in view of scientific and 
technical progress. 

Fallout Hazards Assessed by 

AEC Group 

A review of the dangers of radioactive 
fallout from nuclear test explosions has 
been issued by the General Advisory 
Committee of the Atomic Energy Com- 
mission. Chairman McCone requested 
the special report last March after many 
expressions of public concern had been 
voiced. Warren C. Johnson, dean of the 
division of physical sciences at the Uni- 
versity of Chicago, is chairman of the 
reporting committee. The text of the 
statement follows. 

1) The General Advisory Committee 
has reviewed carefully the available facts 
and many opinions regarding the mag- 
nitude of fallout to date, and how much 
can be anticipated in the future from 
weapon tests that have already been car- 
ried out by the United States, the United 
Kingdom, and Soviet Russia. 

2) We find that the Atomic Energy 
Commission has released all significant 
fallout data to other agencies and to the 
public. Certain information as to the 
estimated yield of various weapon tests 
and certain other factors bearing on the 
radioactive content of the upper atmos- 
phere have defense implications which 
require classification, but the significant 
information on actual fallout through- 
out the free world that the AEC has de- 
veloped has been released. Furthermore, 
the commission has been largely respon- 
sible for the development of equipment 
and procedures to measure extremely 
minute quantities of radioactive mate- 
rials, 
3) It is now apparent that the circu- 

lation of the upper atmosphere, and par- 
ticularly the stratosphere, is much more 
complicated and the concentration of 
bomb debris less uniform than had been 
anticipated when early estimates were 
made. This has resulted in nonuniform 
distribution of the fallout with higher 
concentrations in the middle latitudes of 
the Northern Hemisphere. Fortunately, 
it was just here that most of the early 
measurements of actual fallout were 
made. The principal result of later in- 
formation has been to reduce somewhat 
the earlier estimates of future fallout of 
debris which has been injected into the 
stratosphere near the equator by the 
United States and United Kingdom 
tests. The debris injected last autumn 
by U.S.S.R. tests into the stratosphere 
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in the more northern latitudes has been 
falling out quite rapidly and is largely 
confined to the Northern Hemisphere. 

A reasonable estimate of the amount 
of fission products that has been injected 
into the stratosphere by all nuclear tests 
is 65 megatons (TNT equivalent) of 
fission energy. 

This corresponds to about 100 pounds 
of strontium-90 in the entire strato- 
sphere. It is estimated that fully 50 per- 
cent (50 pounds) of this strontium-90 
has. already fallen out. This means that 
not more than half of the total stron- 
tium-90 injected into the stratosphere 
still remains there. 

4) The present state of knowledge 
does not permit a full evaluation of the 
biological effects of fallout. However, 
in order to place the hazard of the fall- 
out in proper perspective, it should be 
pointed out that the amount of total 
body external radiation resulting from 
fallout to date, together with future fall- 
out in any part of the world from pre- 
vious weapon tests, is: (i) less than 5 
percent as much as the average exposure 
to cosmic rays and other background 
radiation; (ii) less than 5 percent of the 
estimated average radiation exposure of 
the American public to x-rays for med- 
ical purposes. 

5) It is interesting to note that human 
beings have lived for many generations 
in parts of the world which have five 
times or more the background radiation 
normal to the United States, or more 
than 100 times the average amount of 
radiation from fallout in the United 
States. 

6) In regard to internal effects of 
strontium-90 due to ingestion,’ the 
amount of strontium-90 which has been 
found in food and water is less of a haz- 
ard than the amount of radium normally 
present in public drinking water supply 
in certain places in the United States, 
and in public use for many decades. 

7) Next, the committee addressed 
itself to the question of the responsi- 
bilities of the Atomic Energy Commis- 
sion with regard to radiation safety. 
Clearly, the commission must assure 
itself that it is conducting its own opera- 
tions in a safe manner, as is required by 
the Atomic Energy Acts. To meet these 
needs the Atomic Energy Commission 
has established, in addition to world- 
wide sampling of air, soil, foods, and 
water, an effective and outstanding bio- 
logical and medical research program in 
the general field of radiation hazards 
and protection. The AEC needs this pro- 
gram in order to have scientific facts 
available to insure and improve the 
safety of its own operations. Therefore, 
the committee recommends that the 
AEC continue its scientific studies in 
these areas. 

As the civilian uses of x-rays, radio- 

isotopes, and nuclear reactors increases, 
public health authorities should actively 
sponsor proper public standards of radia- 
tion safety. In so doing they should con- 
tinue to make use of all information 
available. The relation between the pub- 
lic health authorities and the AEC in 
its civilian activities should be analo- 
gous to that between the same authori- 
ties and most industry. 

The Public Health Service and the 
Food and Drug Administration should 
make the best use of information devel- 
oped by the AEC and others and should 
be given whatever funds are necessary 
for programs to be carried out on their 
own initiative, whether these programs 
be in the realm of research, training, or 
dissemination of information to local 
authorities. It will take time for the pub- 
lic health authorities to develop such 
programs and to acquire the necessary 
background of knowledge and experi- 
ence. In the opinion of the committee, 
the public health agencies, both national 
and local, should gradually assume re- 
sponsibilities for matters pertaining to 
the regulation of all radiation hazards 
affecting the public. At present x-rays 
are the most important artificial source 
of such hazards. 

8) It is the opinion of the committee 
that the level of effort the AEC has de- 
voted to its research programs on radia- 
tion standards and protection, in their 
broadest sense, has been quite adequate. 
However, it is realized that in several 
areas of the programs considerable time 
will be required to obtain conclusive re- 
sults which will provide a more compre- 
hensible understanding of radiation and 
its effects. 

9) The committee feels that although 
the AEC is releasing information on fall- 
out to the public promptly and com- 
pletely, the statements and _ scientific 
papers presenting this information have 
not always been in a form readily under- 
stood by the public. As a result, the pub- 
lic has been confused about the status 
of fallout and its implications. There is 
a real need for clear, simple exposition 
of the facts of fallout in media widely 
available to the public. We feel that the 
commission should assume this responsi- 
bility. It should be clearly explained to 
the public that weapons tests have been 
an essential part of our effort to prevent 
the occurrence of nuclear war. 

General Advisory Committee Members 

Jesse W. Beams, chairman of the phys- 
ics department at the University of Vir- 
ginia. 

Manson Benedict, professor of nuclear 
engineering at Massachusetts Institute 
of Technology. 

James W. McRae, vice president of 
the American Telephone and Telegraph 
Company. 
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Eger V. Murphree, president of Esso 
Research and Engineering Company. 

Kenneth S. Pitzer, dean of the Col- 
lege of Chemistry at the University of 
California. 

J. C. Warner, president of Carnegie 
Institute of Technology. 

Robert E. Wilson, former board 
chairman of Standard Oil Company of 
Indiana. 

Eugene P. Wigner, professor of mathe- 
matics at Princeton University, who 
served as consultant to the committee. 

Lodge Offers Plan to 

UN Space Committee 

Speaking at the first meeting of the 
United Nations Committee on the Peace- 
ful Uses of Outer Space, Henry Cabot 
Lodge, U.S. representative, urged that 
the members of the committee recognize 
the scope of the job before them and 
work together on it. In a speech that 
avoided controversial issues, Lodge sum- 
marized the benefits to be gained from 
space exploration and made a number 
of recommendations for the committee’s 
consideration. 

Five members of the 18-man com- 
mittee were absent because of a boycott 
by the Soviet Union, Poland, and 
Czechoslovakia. The remaining members 
elected Koto Matsudaira of Japan chair- 
man of the committee. 

Excerpts from Lodge’s address follow. 
Our task is to help to chart for the 

United Nations a course of cooperation 
among nations in the use of outer space 
for peace. ... 
Much of the necessary cooperation is 

being carried on by the Committee on 
Space Research of the International 
Council of Scientific Unions, which is 
also called COSPAR. This organiza- 
tion of scientists is continuing the co- 
operation begun during the International 
Geophysical Year. Its work is of the 
greatest value. But there must also be 
cooperation among governments. That 
is why we are here. 
Now as to our plan of work, Mr. 

Chairman, the United States believes we 
can take as our point of departure para- 
graph 1 of the resolution by which the 
General Assembly last year created this 
committee and defined our task. That 
resolution asked us to report to the four- 
teenth session this fall on four main top- 
ics. I shall take up each of these in turn. 

Topic A is: “The activities and re- 
sources of the United Nations, of its spe- 
cialized agencies and of other interna- 
tional bodies relating to the peaceful 
uses of outer space.” In our view this 
question can best be handled by the Sec- 
retariat with its extensive knowledge of 
international organizations. We _ there- 
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fore propose that the Secretary General 
be asked to report to this committee on 
Topic A at an early date. 

Topic B is: “The area of international 
cooperation and programs in the peace- 
ful uses of outer space which could ap- 
propriately be undertaken under United 
Nations auspices to the benefit of states 
irrespective of their economic or scien- 
tific development.” 

In the first instance this is a question 
for qualified scientists. We therefore pro- 
pose that this committee establish a sub- 
committee to deal with Topic B and re- 
port on it to the full committee. This 
subcommittee should be open to each 
member of the committee wishing to 
take part. The United States intends to 
designate Dr. Hugh L. Dryden of our 
delegation to serve on this subcommittee. 

I will pass over Topic C and return 
to it in a moment. 

Topic D deals with legal questions. 
There are many possible international 
legal problems in the outer space field. 
Some of these may be remote or abstruse 
but others are of real practical impor- 
tance and may arise soon. 

To study them we propose that the 
committee appoint a second subcommit- 
tee of representatives versed in interna- 
tional law. It too should be open to 
each member of the committee wishing 
to take part. The United States intends 
to designate Mr. Loftus Becker of our 
delegation to represent us on this legal 
subcommittee, It should report to the 
full committee at an early date. 

By following this plan of work the 
committee would have before it at an 
early date the report of the Secretary 
General on Topic A and the reports of 
the two working groups on Topics B 
and D. We believe that will be the best 
stage, Mr. Chairman, for the committee 
to consider the remaining Topic C— 
“future organizational arrangements.” 

It is axiomatic that no sound recom- 
mendations can be made on organiza- 
tion until the activities involved are 
clearly understood. This should be the 
case when the subcommittees and the 
Secretary General have made their re- 
ports. The full committee can then 
frame its report to the General Assem- 
bly covering all four topics. We hope 
that last phase can be finished by 31 
July. 

As a contribution to the work of this 
committee the United States has pre- 
pared a series of documents on the topics 
which were set forth in the General As- 
sembly resolution and which I have just 
discussed. We are making these avail- 
able to the Secretariat for the use of 
committee members if they so desire. 
We have also made available a brief, 
semitechnical publication on the nature 
of outer space and space science... . 

Britain Increases Study of 

Nuclear Energy in Medicine 

Britain is launching a $3-million pro- 
gram to explore the use of nuclear en- 
ergy in medicine. The project will be 
undertaken at Sutton Downs in Surrey, 
where the Royal Marsden Hospital is 
to build a branch, the first in Britain de- 
voted solely to this work. The unit will 
be part of a bigger organization study- 
ing the effects of radiation on man. 

D. W. Smithers, professor of radio- 
therapy in the Institute of Cancer Re- 
search, has announced that more than 
$144 million of the initial cost of the 
scheme has already been allocated by 
the Ministry of Health, and $560,000 
has been offered by the governors of 
the Royal Marsden Hospital from en- 
dowment funds. Another $700,000 is 
still needed for the installation of a 35- 
million-volt linear accelerator. 

The hospital will be built with two 
main aims; first, to provide a radiation 
center that will make high-voltage treat- 
ment facilities available to a group of 
hospitals; and second, to study and de- 
velop the use of radioisotopes in medi- 
cine. This will include the treatment 
of patients with radioisotopes and in- 
struction in the use of isotopes. 

The British Atomic Energy Author- 
ity’s establishment at Harwell is running 
a course on the fundamentals of the use 
of radioactive materials; at Sutton 
Downs it is hoped to have a course com- 
parable with Harwell’s, and in addition, 
a course on the practical application of 
isotopes in medicine. There will also be 
laboratories where visitors from other 
parts of Britain, and possibly overseas, 
can work on problems of radioactive iso- 
topes. 

Ford Teacher Training Grants 

The Ford Foundation has announced 
grants totaling $9,161,210 for the first 
phase of a new effort to support im- 
proved training for teachers. Another 
series of grants may be announced later 
this year, but the size of these grants has 
not been determined and the recipients 
have not yet been selected. The awards 
will empkasize four trends: (i) exten- 
sion of general and liberal education for 
future teachers; (ii) establishment of a 
direct relation between public-school 
systems and teacher-training colleges, 
comparable in many respects to the re- 
lation between medical schools and hos- 
pitals; (iii) development and applica- 
tion of new teaching and teacher-train- 
ing techniques, including internships, 
teaching aides, and teams, and of such 
technological aids as television, film, and 
tape recording; and (iv) improved long- 
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range financing of teacher education, 
including payment of teacher-trainees 
by school systems before certification. 

The institutions that are receiving 
grants are Barnard College, $70,000; 
Brown University, $1,047,000; Univer- 
sity of Chicago, $2,400,000; Claremont 
Graduate School, $425,000; Duke Uni- 
versity, $294,210; George Peabody Col- 
lege for Teachers, $600,000; Harvard 
University, $2,800,000; Stanford Uni- 
versity, $900,000; and the University of 
Wisconsin, $625,000. 

Most of the new programs have been 
aided in their early stages by small 
grants from the foundation or from the 
Fund for the Advancement of Education 
—an independent organization estab- 
lished by the foundation and now being 
gradually consolidated with the founda- 
tion. 

Society for Metals 

The new semicircular headquarters 
office building of the American Society 
for Metals is scheduled for completion 
in late summer. The structure is located 
23 miles east of Cleveland, Ohio, in 
Russell Township, on a 100-acre site 
given to the society by the late William 
H. Eisenman, a founding member of the 
society and its national secretary for 40 
years. The center is to be designated 
“Metals Park,” with Novelty, Ohio, as 
its post office. 

The building is to have three levels. 
It conforms to a 168° semicircle, with a 
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The 10-story high geodesic “space lattice” rises above the semicircular office building 
of the American Society for Metals. 
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240-foot outer face and a 140-foot inner 
face. The structure will be 53 feet deep 
and contain approximately 50,000 square 
feet. 

Reinforced concrete will comprise the 
principal building material, although the 
copper, brass, bronze, chrome, nickel, 
titanium, and zirconium, along with 
other metals, will also be used. For ex- 
ample, the door of the elevator, as well 
as the car itself, will be faced with cop- 
per having a specially ornamented sur- 
face. 

A 240-foot sun shield along the per- 
imeter of the western side of the struc- 
ture (third level) will be made of 
stainless steel, an unusual application of 
the metal. The shield will be 15 feet 
high and so perforated as to allow a 
view of the countryside while insuring 
protection from the sun. 

The geodesic dome, an open honey- 
comb of hexagons, rises 10 stories high. 
Its diameter is 250 feet. Made of alumi- 
num tubing and tension rods, the “space 
lattice” contains more than 65,000 parts. 

It is actually two domes in one, with 
30 inches between the two. The tubing 
which comprises the dome is of two di- 
ameters; the base supports, pylons, and 
connecting trusses are 6 inches in diame- 
ter, while all other components are 4 
inches in diameter. More than 514 miles 
of tubing has gone into the dome. An 
additional 734 miles of 34-inch tension 
rods lace the dome structure to give it 
rigidity. Designer of the dome is R. 
Buckminster Fuller, president of Syner- 
getics, Inc., of Raleigh, N.C. 

Reactor Technology Courses 

The second sessions of two specialized 
courses in reactor technology—one on 
supervision of nuclear reactor operations 
and the other on the evaluation of nu- 
clear reactor hazards—for scientists 
from the United States and abroad will 
begin on 2 November at Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tenn. 
Announcement of the establishment of 
the two courses, designed especially for 
students from friendly foreign nations, 
was made by the U. S. delegation at the 
second U.N. Conference on the Peaceful 
Uses of Atomic Energy in Geneva, Swit- 
zerland, last September. The first courses 
opened last February, and 26 students 
from 14 countries are receiving the spe- 
cialized training. 

Applications for either course must be 
received by 10 July. Ten students can be 
placed in the course on reactor super- 
vision, which runs for 9 months ending 
20 July 1960. The course on evaluation 
of reactor hazards is limited to 16 and 
runs for 12 months to 29 October 1960. 
Foreign applicants must apply through 
their embassies or legations. Citizens of 
the United States must apply to the 
Atomic Energy Commission’s Division 
of International Affairs, Washington 25, 
D.C. 

Goddard Space Flight Center 

The National Aeronautics and Space 
Administration has announced that the 
government’s space projects center at 
Greenbelt, Md., will be named the God- 
dard Space Flight Center in commemo- 
ration of Robert H. Goddard, American 
pioneer in rocket research. The center, 
which is under the over-all guidance of 
the director of space flight development 
at NASA headquarters, will perform 
basic space research and will be respon- 
sible for the development of satellites, 
space probes and vehicles, tracking, com- 
munications, and data-reduction  sys- 
tems. In addition, the facility will even- 
tually be a command control center for 
NASA space-flight operations. 

The organization of NASA’s new 
space center includes a director, not yet 
appointed; three major research and de- 
velopment groups, each headed by an 
assistant director; and business adminis- 
tration and technical services depart- 
ments. 

John W. Townsend, Jr., formerly chief 
of NASA’s space sciences division, has 
been appointed assistant director for 
space science and satellite applications. 
John T. Mengel, former head of the 
space tracking systems branch in the 
Vanguard division, has been named as- 
sistant director for tracking and data 
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systems. Robert R. Gilruth is the cen- 
ter’s assistant director for manned satel- 
lites. At present he heads the Mercury 
manned space flight project. Michael J. 
Vaccaro, formerly assistant head of the 
administrative management office and 
personnel director at the Lewis Research 
Center, Cleveland, Ohio, has been ap- 
pointed business manager. The head of 
technical services has not been an- 
nounced. 

News Briefs 

The United States signed agreements 
this month with Great Britain and 
France providing for cooperation in the 
development of atomic weapons and nu- 
clear-powered submarines. Under the 
provisions of the plan France will be 
able to buy enriched uranium for power 
plants. The separate U.S.-British pact 
will provide for exchange of designs for 
nuclear weapons, fissionable material for 
making weapons, and information on the 
construction of nuclear-powered  sub- 
marines. 

One of the principal objectives of the 
agreement is to help France in the de- 
velopment of an atomic submarine. It 
is expected that the enriched uranium 
will be used primarily for fueling a land- 
based prototype of a reactor for a French 
atomic submarine. 

* * * 

According to a report in the New York 
Times, a special panel set up by the 
President’s science advisory committee 
will report in the near future on im- 
proved methods for detecting earth- 
quakes. The group, the panel on seismic 
improvement, was set up partly to guide 
United States policy in the Geneva talks 
on banning nuclear tests. Some prelimi- 
nary reports of the group were made 
public at the annual meeting of the 
American Geophysical Union. 

* * * 

The Engineers Joint Council has be- 
come the sponsor for the United States 
Committee of the International Associa- 
tion for the Exchange of Students for 
Technical Experience, whose secretariat 
is now located in EJC’s headquarters at 
29 W. 39th St., New York 18, N.Y. The 
IAESTE is an international, nongovern- 
mental, nonprofit organization founded 
at London University’s Imperial College 
in 1948 for the purpose of providing on- 
the-job training in foreign industry for 
student engineers and scientists. 

* * 

The Public Health Service has em- 
barked on a pilot study to record the 
heart sounds of 40,000 children from 
public elementary schools in Chicago. 
Purpose of the 18-month program is to 
test the practicability of mass screening 
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as a method of finding individuals who 
should seek medical attention for possi- 
ble heart defects. The heartbeat records 
will be made with specially constructed 
equipment, and each record will be 
listened to by at least two cardiologists. 

* * * 

The National Science Foundation’s 
Office of Science Information Service 
has made a grant of $7000 to help estab- 
lish a high-energy physics newsletter. An 
equal amount was contributed to the 
project by the U.S.S.R. The newsletter 
is expected to begin publication shortly 
in Geneva, Switzerland, with the assist- 
ance of the International Union of Pure 
and Applied Physics and the European 
Organization for Nuclear Research 
(CERN). It will provide a rapid and 
economical means of exchange of in- 
formation on nuclear structure, elemen- 
tary particles, and accelerators among 
scientists of all nations. 

* * * 

A $50,000 grant to Yale University 
to seek a method of controlling space 
problems in large research libraries has 
been announced by Verner Clapp, presi- 
dent of the Council on Library Re- 
sources, Inc., of Washington, D.C., and 
James T. Babb, Yale librarian. The grant 
is one of a series given by the council 
since its establishment in 1956 through a 
grant from the Ford Foundation. The re- 
port of the Yale study, due in approxi- 
mately 3 years, is expected to be of gen- 
eral use to libraries that are combatting 
the increasing problem of expanding col- 
lections and limited space. 

* % # 

The betatron that Enrico Fermi put 
into operation in 1950 at the University 
of Chicago is up for general sale. The 
asking price is $100,000. “For sale” ad- 
vertisements appeared in a number of 
the country’s newspapers on 26 April, 
after negotiations conducted by the uni- 
versity with the Italian government 
came to a halt. University officials hope 
to find a home for the 200-ton machine 
in Western Europe or an underdevel- 
oped country where it might be used 
as a training device. The betatron orig- 
inally cost $450,000. 

Grants, Fellowships, and Awards 

Essay competition. This year Re- 
search, published by Butterworths Sci- 
entific Publications, London, England, 
is sponsoring the Waverley Gold Medal 
Essay Competition for the seventh year 
in succession. The competition is de- 
signed to encourage and promote im- 
proved and more effective reports of 
scientific and technical work. 

The Waverley medal, together with 
£100, will be awarded for the best essay 
of about 3000 words that describes a 

new scientific project or practical de- 
velopment, giving an outline of the sci- 
entific background, the experimental re- 
sults, and the potential application of 
the project or process in industry. The 
essays will be judged for technical con- 
tent by specialists in the subject, for 
clarity of presentation, and for style. 
A second prize of £50 will be awarded 

and also a special prize of £50 for the 
best entry from a competitor under the 
age of 30 on 31 July 1959. If the first 
prize is awarded to a competitor under 
the age of 30, the special prize will go 
to the next best entry. 

The competition is open only to per- 
sons engaged in scientific work from 1 
January to 31 July 1959. All entries 
should be typewritten, double spaced, 
on one side of the paper only; diagrams 
and photographs may be included. All 
entries by overseas competitors must be 
submitted in English. Entries should be 
marked “under 30” if eligible for both 
sections of the competition. Names 
should not be written on the essays as 
they are not revealed to the judges. The 
name, present occupation, technical 
qualifications and age of the author— 
the last only in the case of entries quali- 
fying for the special prize—together 
with the title of the paper, should be 
written on a separate sheet and attached 
to the entry. 

Entries should be posted to reach the 
Editor of Research, 4/5 Bell Yard, Lon- 
don, W.C.2, not later than 31 July. En- 
tries will only be acknowledged if a 
stamped and addressed envelope for 
the purpose is enclosed. 

History of science. The History of Sci- 
ence Society has announced this year’s 
Ida and Henry Schuman Prize in the 
history of science. The award has been 
established by Henry and Ida Schuman 
of New York for an original prize essay 
in the history of science and its cultural 
influences. This competition is open to 
undergraduate and graduate students in 
any American or Canadian college, uni- 
versity, or institute of technology. Papers 
submitted for the prize competition 
should be approximately 5000 words in 
length, exclusive of footnotes, and thor- 
oughly documented. It is hoped, that the 
prize-winning essay will be suitable for 
publication in Jsis, the journal of the 
History of Science Society. 

It is the wish of the donors that “His- 
tory of Science and Its Cultural Influ- 
ences” should be broadly interpreted. 
The papers—which should in each case 
be original contributions to learning— 
may deal with the ideas and accomplish- 
ments of scientists in the past; they may 
trace the evolution of particular scien- 
tific concepts; or study the historical in- 
fluences of one branch of science upon 
another. The phrase “cultural influ- 
ences” is taken to include studies of the 
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social and historical conditions that have 
influenced the growth of science, or the 
effects of scientific developments upon 
society in the realms of philosophy, re- 
ligion, social thought, art and _ litera- 
ture, economic progress, and so forth. 
Essays dealing with medical subjects are 
not acceptable, although papers dealing 
with the relations between medicine and 
the natural sciences will be welcomed. 

Papers submitted for competition 
should be sent before I July to the chair- 
man of the prize committee, Professor 
A. H. Dupree, Department of History, 
University of California, Berkeley 4, 
Calif. 

Science teaching. The National Sci- 
ence Foundation has announced that 
proposals are now being accepted for the 
support of summer institutes in 1960 for 
the supplementary training of secondary- 
school and college science and mathe- 
matics teachers and for college teachers 
of engineering. Proposals are also being 
accepted for summer institutes for staff 
members of technical curricula in junior 
colleges and technical institutes. Uni- 
versities and colleges which wish to spon- 
sor such institutes are invited to request 
information and the necessary forms 
from the Program Director for Summer 
Institutes, National Science Foundation, 
Washington 25, D.C. The deadline for 
the submission of proposals in final form 
is 1 August 1959. 

Approximately 350 institutes are 
scheduled for the summer of 1959. They 
will be held in the District of Columbia, 
Puerto Rico, and all 50 states. The Na- 
tional Science Foundation expects to 
provide financial support for a similar 
number of summer institutes in 1960. 

The specific objective of the institutes 
is to improve the subject-matter mastery 
of the participating teachers. Nearly all 
of the institutes are planned and con- 
ducted by colleges or universities, and 
they commonly last from 6 to 16 weeks. 
It is hoped that a considerable number 
of the institutes in 1960 will be specifi- 
cally .designed for teachers who have 
the capacity to benefit from additional 
training but who have meager back- 
grounds in subjects they are required to 
teach. 

Foundation funds enable sponsoring 
colleges and universities to pay stipends 
to participating teachers, plus allow- 
ances for dependents and travel. The 
participants are exempt from payment 
of tuition and fees, since the foundation 
pays the principal operating costs of 
the institutes. 

The number of participants varies 
from institute to institute, but averages 
about 50. Participants are chosen by the 
host institution in each case. Teachers 
submit their applications directly to the 
sponsoring institution, rather than to the 
foundation. 
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Scientists in the News 

The $2500 Albert Lasker Medical 
Journalism Awards for distinguished re- 
porting of major developments in medi- 
cal research and public health programs 
during 1958 have been presented to the 
following. 
JOSEPH KAHN of the New York 

Post, for a series of articles on the con- 
troversy over contraceptive counseling in 
New York municipal hospitals, pub- 
lished from May to October 1958. 
FRANCIS BELLO of Fortune maga- 

zine, for his article, “The murderous 
riddle of coronary disease,” published in 
September 1958. 

The radio-television program “To- 
day,” for its day-to-day coverage over 
the National Broadcasting Company tel- 
evision network of the significant events 
in public health and medical research 
during 1958, including its notable men- 
tal health program on the Central Islip 
State Hospital, New York, 8 October 
1958. 
AL WASSERMAN was given a spe- 

cial citation for his two programs on nar- 
cotics addiction, presented in the series, 
“The Twentieth Century,” over the Co- 
lumbia Broadcasting System television 
network, 30 November and 7 December 
1958. 

FRANCIS CRICK of the Medical 
Research Council Unit for Molecular 
Biology, Cavendish Laboratory, Cam- 
bridge, England, and visiting professor 
of chemistry at Harvard University, and 
JAMES WATSON, associate professor 
of biology at Harvard University, de- 
livered the Massachusetts General Hos- 
pital’s Warren Triennial Prize Lectures 
in Boston on 18 May. 

EMA HOLECKOVA and MILENA 
RYCHLIKOVA of the Biological In- 
stitute at the Czechoslovak Academy of 
Sciences will be in this country for 6 
months under an exchange agreement 
with the Czechoslovak Academy of Sci- 
ences and the Waldemar Medical Re- 
search Foundation of Port Washington, 
N.Y. They will study problems of tumor 
immunity and the pathophysiology of 
the host-tumor relationship in collabo- 
ration with the Waldemar staff. 

WILLIAM J. ROBBINS, former di- 
rector of the New York Botanical Gar- 
den, has been appointed executive officer 
of the American Philosophical Society. 
He succeeds LUTHER P. EISEN- 
HART, who retired on 1 May. 

NORBERT WIENER, mathemati- 
cian at Massachusetts Institute of Tech- 
nology, has been appointed an institute 
professor. A member of the department 
of mathematics for 40 years, Wiener now 

becomes one of four institute professors 
whose advanced teaching and research 
are carried on without regard to depart- 
mental boundaries. Although his work 
in mathematics covers a wide range, 
Wiener is perhaps best known as the 
founder of cybernetics. 

The annual science awards of the U.S. 
Naval Research Laboratory’s branch of 
the Scientific Research Society of 
America were presented to the follow- 
ing NRL scientists. 
JEROME KARLE, head of the elec- 

tron diffraction section, and HERBERT 
HAUPTMAN, physicist, received the 
Pure Science Award for their work on 
a method for the direct determination 
of crystal structure from x-ray diffrac- 
tion data. 

JAMES A. MILLER, Jr., professor 
of anatomy, and FAITH S. MILLER, 
instructor in anatomy, both at Emory 
University, Ga., have received the re- 
search prize of the Association of South- 
eastern Biologists. 

LEONARD W. FROMM, Jr., head 
of the water reactors section of Argonne 
National Laboratory’s Reactor Engineer- 
ing Division, left 12 May for Norway to 
help a group of scientists put into opera- 
tion the boiling heavy water reactor 
(HBWR) at Halden, Norway. He will 
spend 6 to 12 months on the project, in- 
vestigating the performance of HBWR 
components and materials under a va- 
riety of operating conditions. He also 
will assist in specifying materials for 
the second reactor core. JAMES A. 
DeSHONG, Jr., another Argonne engi- 
neer in Norway, has been working on 
the’ Halden reactor for the past 6 
months. He has been preparing to run 
stability (safety) tests during start-up 
and initial operation of the Halden 
plant. 

Five United States scientists left 
Washington on 10 May to spend a month 
in the Soviet Union surveying develop- 
ments in endocrinology. The trip is 
sponsored by the Public Health Service’s 
National Institute of Arthritis and Met- 
abolic Diseases. A Russian team of 
three. endocrinologists spent a month 
this spring visiting American research 
institutions for the same purpose. 

The scientists are DeWITT STET- 
TEN, Jr., and J. E. RALL, both of the 
National Institute of Arthritis and 
Metabolic Diseases, Bethesda, Md.; 
DWIGHT J. INGLE of the Ben May 
Laboratory, University of Chicago; 
RACHMIEL LEVINE of Michael 
Reese Hospital and the University of 
Chicago; and EDWIN B. ASTWOOD 
of the New England Medical Center and 
Tufts Medical School, Boston. 
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MAXWELL S. JONES, director of 
the social rehabilitation unit at Belmont 
Hospital, Surrey, England, aad noted for 
his contribution to a new “unlocked- 
door” type of psychiatric care, will serve 
as visiting professor of psychiatry at 
Stanford University Medical School for 
the year beginning 1 July. He will assist 
in setting up a psychiatric treatment 
unit at the university’s new medical cen- 
ter, which is being built on the Palo 
Alto campus. 

J. GARROTT ALLEN, professor of 
surgery at the University of Chicago, has 
been named head of the department of 
surgery at Stanford University Medical 
School, effective 1 July. 

ALBERT BARKER, professor of mi- 
crobial biochemistry at the University of 
California, Berkeley, received the Neu- 
berg Medal of the American Society of 
European Chemists at a recent meeting 
held at the Rockefeller Institute. 

HENRY S. KAPLAN, professor of 
radiology at Stanford University Medi- 
cal School, has received the Bertha 
Goldblatt Teplitz Award of the Ann 
Langer Cancer Research Foundation of 
Chicago. 

W. WARD PIGMAN, professor of 
biochemistry at the University of Ala- 
bama Medical Center, will receive the 
1959 Hudson Award of the American 
Chemical Society’s Carbohydrate Divi- 
sion at the 136th annual ACS meeting 
in Atlantic City in September. 

GERTRUDE RAND (Mrs. Clarence 
E. Ferree), research associate emeritus 
of ophthalmology at the College of Phy- 
sicians and Surgeons, Columbia Univer- 
sity, has received the 1959 Edgar D. Till- 
yer Medal of the Optical Society of 
America. 

DONALD E. CAMERON, chairman 
of the department of psychiatry at Mc- 
Gill University, Montreal, has received 
the $2500 Samuel Rubin Award for out- 
standing achievements in mental health. 
The presentation took place at the Post- 
graduate Center for Psychotherapy in 
New York. Cameron also serves as psy- 
chiatrist-in-chief and chairman of the 
medical board of the Royal Victoria 
Hospital, director of the Allan Memorial 
Institute, president of the Canadian Psy- 
chiatric Association, and past president 
of the American Psychiatric Association, 

KARL W. MAIER of the Winchester- 
Western Division of the Olin Mathieson 
Chemical Corporation, has been ap- 
pointed scientific adviser to the corpora- 
tion’s vice president for research and de- 
velopment. 
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ATLE SELBERG and DEANE 
MONTGOMERY, both mathematicians 
at the Institute for Advanced Study, 
Princeton, N.J., will be visiting lecturers 
in mathematics at Yeshiva University’s 
Graduate School of Mathematical Sci- 
ences for the academic year 1959-60. 

ARNOLD ARCH, air pollution con- 
trol director at Niagara Falls, has been 
named executive secretary of the Air 
Pollution Control Association, Pitts- 
burgh, Pa., effective 1 July. He will also 
serve as a senior fellow at the Mellon 
Institute, where he will head the Air 
Pollution Association’s multiple air puri- 
fication fellowship. 

Recent recipients of honorary degrees 
include the following: 
DETLEV W. BRONK, president of 

the Rockefeller Institute and the Na- 
tional. Academy of Sciences, from the 
University of California, La Jolla. 
LAWRENCE K. FRANK, research 

scholar in human relations in the depart- 
ment of planning at the Massachusetts 
Institute of Technology, from Wayne 
State University. 
THEODORE von KARMAN, chair- 

man of the Graduate School of Aero- 
nautics at the University of California 
Institute of Technology, from Wayne 
State University. 
ANDRE M. LWOFF, head of the de- 

partment of microbial physiology, Pas- 
teur Institute, Paris, from the University 
of Chicago. 
CLESSON E. MASON, consultant to 

the petroleum industry, from Marietta 
College, Marietta, Ohio. 
GEORGE E. MYLONAS, professor 

and chairman of the art and archeology 
department at Washington University, 
from Ohio State University. 
LYDIA J. ROBERTS, chairman of 

the home economics department at the 
University of Puerto Rico, Rio Piedras, 
from Ohio State University. 
PAUL B. SEARS, chairman of the 

conservation program at Yale University, 
from Wayne State University. 
EDWARD C. TOLMAN, professor of 

psychology emeritus of the University 
of California, from the University of 
California. 

Recent Deaths 

BENJAMIN M. BLOCH, New York; 
58; chemist and administrator of the 
Weizmann Institute of Science in Israel 
since 1925; 26 Apr. 
RICHARD M. BRICKNER, New 

York; 62; neuropsychiatrist and assistant 
professor of neurology at the College of 
Physicians and Surgeons at Columbia 
University; staff member of the Neuro- 
logical Institute of the Columbia-Pres- 

byterian Medical Center and Mount 
Sinai Hospital for 25 years; founder of 
the Multiple Sclerosis Society; author of 
Is Germany Incurable and The Intel- 
lectual Functions of the Frontal Lobes; 
25 Apr. 
DAVID C. BULL, New York; 66; 

practicing physician and leader in the 
development of blood-transfusion tech- 
niques and blood banks; assistant clinical 
professor at the College of Physicians 
and Surgeons of Columbia University, 
1938-56; acting chief of clinic at the Co- 
lumbia Presbyterian Medical Center 
Vanderbilt Clinic, 1931-45; attending 
surgeon at Presbyterian Hospital, 1930- 
57; a founder of the Blood Transfusion 
Association, 18 Apr. 
FRED H. H. CALHOUN, Lexing- 

ton, N.C.; 85; dean emeritus of Clemson 
College school of chemistry and geology; 
joined the college in 1904 as professor of 
geology and mineralogy and retired in 
1947; 2 May. 
IRMA K. CRONHEIM, New York; 

85; resident physician at the Oceanside 
Gardens Sanatorium from 1943 until re- 
tirement in 1957; came to the U.S. in 
1940, after many years of practice in 
Berlin, the first woman to obtain a medi- 
cal degree in Germany; 26 Apr. 
STUART A. FALCONER, Darien, 

Conn.; 60; chief metallurgist for the 
American Cyanamid Company; had 
been with the company since 1927; 26 
Apr. 
FREDERICK K. LOOMIS, Nor- 

walk, Conn.; 41; physicist at the Spring- 
dale Laboratories of Time, Inc.; former 
chairman of the Western Fairfield 
County Chapter of the Optical Society 
of America; 1 May. 
WILLIAM F. OGBURN, Tallahas- 

see, Fla.; 72; sociologist, social statisti- 
cian, and social philosopher; retired in 
1951 as Sewell L. Avery distinguished 
service professor of sociology of the Uni- 
versity of Chicago; visiting professor of 
sociology at Florida State University 
since 1953; taught at Columbia Univer- 
sity, the universities of Calcutta and 
Delhi in India, and Oxford; former vice 
president of the AAAS and of 'the Social 
Science Research Council; author of 
many books; 28 Apr. 
REUBEN OTTENBERG, New York; 

77; hematologist and internist, who was 
one of the first in New York to perform 
a matched blood transfusion; former as- 
sistant professor of clinical medicine at 
the College of Physicians and Surgeons, 
Columbia University; 25 Apr. 
MARTIN G. VORHAUS, New York; 

62; specialist in internal medicine, par- 
ticularly in gastroenterology, and a pio- 
neer in the clinical use of vitamin B, in 
the treatment of neuritis; former chief 
of the medical service at the Hospital for 
Joint Diseases; author of A Guide to 
General Medical Practice. 
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Book Reviews 

Some Problems in Chemical Kinetics 
and Reactivity. vol. 1 (revised and 
expanded edition). N. N. Semenov. 
Translated by Michel Boudart. Prince- 
ton University Press, Princeton, N.J., 
1958. 239 pp. Paper, $4.50. 

The aroma of the laboratory is very 
strong in this book. The author is steeped 
in a wide range of experimental results, 
and there is a complete lack of interest 
in theories which solve problems “in 
principle.” The field covered is very 
broad: a wide range of atoms and radi- 
cals is considered, and the reactions of 
these with a wide range of molecules are 
given. In addition to the usual subjects 
of decomposition, recombination, and 
atom-transfer reactions, difficult topics 
such as oxidation, polymerization, free 
radical reactions in solution, and surface 
reactions are included. Extensive tables 
of data are given; documentation is 
thorough, especially for Soviet articles; 
and there is a substantial amount of 
correlation and interpretation. 

The unifying theme of the book is 
the almost universal importance of free 
radical chain reactions. A free radical is 
defined (not abstractly, as a molecule 
with an odd electron) in accordance 
with the logically tenuous but practical 
and chemical criteria of great reactivity, 
tendency to dimerize, and so forth; a di- 
radical is taken to have two highly re- 
active unsatisfied valences. In the au- 
thor’s pioneering book Chain Reactions 
-(wiitten 20 years earlier) there were 
many instances of the use of elaborate 
algebra to express the build-up and de- 
cay of abstract chain entities; here there 
is introduced a simple and powerful 
arithmetic of free radical reactions. The 
numbers represent the radicals—O for a 
molecule, 1 for a radical, 2 for a di- 
radical, and so forth. Chain initiation 
becomes 0 ———> 1 +1; chain propaga- 
tion steps are of the form 1———> 1; 
chain branching is typically 1———> 
1+2. It is highly instructive to apply 
this simple, chemical arithmetic to each 
step of any chain reaction. 

To give the broad picture of the en- 
tire field, Semenov has not hesitated to 
use principles which are known to be 
incorrect or imperfect upon close in- 
spection—for example, the constancy of 
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Arrhenius A-factors or the Polanyi rela- 
tion between activation energy and heat 
of reaction. In the last chapter, on the 
mechanism of the production of free 
radicals on surfaces, we find stimulating 
suggestions rather than established ideas. 

In all, the book gives a mature, criti- 
cal, personal survey of the field. A large 
amount of material is intelligently and 
originally presented in a small volume. 

Harotp S. JoHNSTON 
Department of Chemistry, 
University of California, Berkeley 

Some Problems of Chemical Kinetics 
and Reactivity. vol. 1 (revised and 
enlarged edition). N. N. Semenov. 
Translated by J. E. S. Bradley. Per- 
gamon, New York and London, 1958. 
x +305 pp. $12.50. 

The author tells us that an all-union 
conference on chemical kinetics and re- 
activity was arranged by the chemistry 
department of the Academy of Sciences 
of the U.S.S.R. and held in 1955. This 
book is an expansion of the opening 
paper for this conference, published in 
1954. The conference, at which 69 pa- 
pers in addition to that of Semenov were 
presented, was held in June 1955. 

The first edition of this work was soon 
sold out; this is a revised and expanded 
edition which has been translated into 
English and German. This book is a 
sequel to Chain Reactions, written 20 
years earlier. It is a thoughtful, system- 
atic account of the various types of chain 
reactions, written from the experimen- 
talist’s point of view. Semenov has neg- 
lected quantum mechanical and statis- 
tical mechanical considerations, except 
for a ten-page appendix on the acti- 
vated complex, contributed by M. I. 
Temkin, and a second ten-page appendix 
written by N. O. Sokolov, on the quan- 
tum-mechanical calculation of activation 
energies. 

It is particularly useful to have this 
well-written account of chemical reac- 
tion rates since it calls attention to many 
interesting Russian papers which, be- 
cause of language difficulties, are not 
sufficiently well known to English-speak- 
ing chemists. Reaction-rate theory poses 

many as yet unanswered questions. This 
complexity arises from the fact that re- 
actions proceed by every imaginable 
mechanism and the important one is 
that one which, under the particular set 
of circumstances, contributes most to the 
rate. Thus qualitative reasoning is insuf- 
ficient. To be successful one requires a 
quantitative theory. Further, even though 
from experiment we know the concen- 
tration dependence of a chain reaction, 
this may involve many alternative ele- 
mentary reactions, each with its particu- 
lar activated complex. 

In this book Semenov steers us sur- 
prisingly well through the chemical 
maze. He offers mechanisms, supported 
by evidence, for very many chain re- 
actions and emphasizes that these chains 
often compete on nearly equal terms 
with radical-free reactions. 

Henry Eyrinc 
Department of Chemistry, 
University of Utah 

Digging into History. Popular series, 
Anthropology, No. 38. Paul S. Mar- 
tin. Chicago Natural History Museum 
Press, Chicago, IIl., 1959. 157 pp. 
Illus. $1.50. 

All too frequently, at the conclusion 
of a protracted and concentrated study 
of the archeology of a region, archeolo- 
gists are content to let their labors come 
to rest with the publication of the tech- 
nical reports, designed for the specialist. 
Digging into History is an exception to 
this trend because Martin, after having 
concluded 15 years of excavation in the 
ruins of west-central New Mexico, sets 
out to share his experiences by distilling 
the development of a 5000-year record 
of human progress in language designed 
for the lay reader. 

Martin first sketches the background 
of Southwestern culture history, wres- 
tling with such problems as shifts in the 
continuity of economic dependency, 
from the big-game hunters of late glacial 
times to the emergence of sedentary vil- 
lage life based on agriculture. The four 
tribal, or cultural, units, as now recog- 
nized by Southwesternists, are reviewed 
in understandable terms; this leads to 
discussion of the Mogollon people, whose 
history Martin and his colleagues have 
done so much to elucidate. 

How the archeologist works and what 
he seeks to accomplish by digging is 
clearly stated. Explanations of such prin- 
ciples as stratigraphy, culture change, 
and the meaning of periods and phases 
add further to the clarity of the booklet. 

The 5000-year story of man’s tenure 
of this part of New Mexico is described 
under “way of life” rubrics such as “The 
time of limited wandering,” “Emergence 
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of small sedentary communities,” and 
“The beginnings of town life.” In con- 
sidering the later part of the record at- 
tributable to the Mogollon people, Mar- 
tin looks beyond the usual cultural 
residue of archeology to seek inferences 
of a more sociological nature. 

The booklet is handsomely illustrated. 
Martin has used well-selected pictures 
taken in the field, photographs of speci- 
mens, and drawings that show the func- 
tion of what otherwise would be only 
curiosities. 

Emit W. Haury 
Department of Anthropology, 
University of Arizona 

Tools for Machine Literature Searching. 
Semantic code dictionary, equipment, 
procedures, J. W. Perry and Allen 
Kent, Eds. Interscience, New York, 
1958. xviii+972 pp. Illus. $27.50. 

In the words of its authors, “This book 
presents the . . . status of a research pro- 
gram initiated over ten years ago with 
the purpose of formulating methods to 
apply existing—or anticipated—develop- 
ments in electronics to providing ready 
access to information stored in exten- 
sive collections of documents.” Although 
bound in a single volume, Tools for Ma- 
chine Literature Searching is not one but 
two books. The first 600 pages are tex- 
tual in nature. They are in effect a com- 
pilation of reports on the activities of 
personnel at the Western Reserve Uni- 
versity Center for Documentation and 
Communication Research in the field of 
information storage and retrieval. 

Among these discussions is an ex- 
tremely lucid and interesting chapter by 
John L. Melton, entitled “The semantic 
code.” The purpose of this chapter is to 
explain the purpose and workings of se- 
mantic codes as a form of standardized 
language which can be used for the defi- 
nite and consistent identification of con- 
cepts that is necessary in information 
storage and retrieval systems which uti- 
lize machines with limited logical capa- 
bilities. The chapter is followed by three 
tables of “‘semantic factors,” which are 
the building blocks upon which semantic 
coding is based. In Melton’s chapter and 
the tables that follow it, the reader is 
given a very fine (perhaps the best ex- 
tant) explanation of the rationale that 
led to the development of the semantic 
code. The reader can also grasp quite 
easily from Melton’s contribution the de- 
tailed workings of semantic codes and 
semantic factors. The chapter does not 
settle the very basic question of whether 
a universal machine language is really 
possible, or desirable if possible; but it 
does at least show the reader what one 
example of such a language looks like 
and how it works. 
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This being the case, one is led to won- 
der about the purpose of the second half 
(or section) of the book, which is a se- 
mantic code dictionary occupying 364 
pages. Can it be that the authors assume 
that everyone who buys the book will 
want to make use of the semantic code 
dictionary? This would seem very un- 
likely at the present stage of mechanical 
storage and retrieval of information. Pre- 
sumably most readers of the book will 
use it as a source of background informa- 
tion on machine codes and coding. The 
Melton chapter would seem to serve this 
background function nobly. 

In view of this, the inclusion of the 
entire semantic code dictionary seems a 
rather unfair “tie-in” sale. It makes the 
book needlessly bulky and expensive. 
The authors themselves seem to argue 
against the inclusion of the semantic 
code dictionary in the present volume: 
“For those readers who plan to make 
extensive use of the code dictionary .. . 
it is suggested that arrangements be 
made with the Center for Documenta- 
tion and Communication Research .. . 
to use the latest edition of the . . . dic- 
tionary. It should be kept in mind that 
the code dictionary is being continually 
expanded by inclusion of new terms” 
(italics mine). In view of this, it seems 
unfortunate that the authors did not see 
fit to issue the code dictionary as a sepa- 
rate publication in a readily expansible 
(perhaps loose-leaf) form. 

Another source of bulk and annoyance 
is the fact that, although “this book was 
not written for the novice in the docu- 
mentation field,” chapter after chapter 
is given to relatively elementary con- 
siderations, and much of the material in 
these chapters is reprinted from common 
documentation periodicals which any ad- 
vanced worker in the field is bound to 
read regularly. Is this publishing and re- 
publishing of essentially the same thing 
not glutting the literature with sources 
of the information that the authors seek 
to codify? The authors have contributed 
many profound and important writings 
to the literature of documentation, but 
the repetition of these writings before the 
same audience will not increase their 
usefulness. It will merely frustrate this 
audience by forcing it to wade through 
more and. more literature in the vain 
hope that something new has been 
added. 

There are, happily, parts of the pres- 
ent book that have not been published 
before, to my knowledge. These come 
mainly from the pens of John L. Melton 
and Jessica Melton, who, in my opinion, 
“carry” the book. In addition to the very 
fine chapter by John Melton on semantic 
codes, there is a well-written, informa- 
tive chapter by Jessica Melton, entitled, 
“Procedures for preparation of abstracts 
for encoding.” This chapter takes the 
reader quickly and clearly through the 

basic problems and procedures involved 
in the process of converting the conven- 
tional prose of the scientific and tech- 
nical abstract into the specialized lan- 
guage of the machine. The author wisely 
limits herself to abstracts in a single 
field, metallurgy. By doing so, she is able 
to present her exposition in the form of 
a case study—an excellent means of con- 
veying relatively complex ideas. It would 
perhaps have been better from the view- 
point of the reader if the chapter by 
John Melton which lays the groundwork 
of codes and coding had preceded rather 
than followed the chapter by Jessica 
Melton, which constitutes a specific ex- 
ample. But, in any event, both chapters 
are well worth reading. 

Similarly, there are a number of new 
and worth-while chapters dealing with 
other phases of machine processing of 
information. Notable among these is one 
entitled, ““Automatic encoding for ma- 
chine searching,” in which procedures by 
which machines are made to recognize 
conventional words and convert them 
into machine language are outlined. This 
discussion is extended (again by the Mel- 
tons) in a chapter dealing with, first, the 
conversion by machine of foreign words 
into machine words and, second, the re- 
constitution of these machine words into 
English words. In view of the expanding 
interest in the use of foreign-language 
information, this chapter is very timely 
and useful. 

From the foregoing sampling, it should 
be clear that there is a good deal of 
worth-while material in Tools for Ma- 
chine Literature Searching. Much of this 
material is perhaps the most definitive 
in its field to date. It is unfortunate that 
the impact of this material is dulled 
somewhat by its surroundings. 

SauL HERNER 
Herner and Company, 
Washington, D.C. 

Voice across the Sea. Arthur C. Clarke. 
Harper, New York, 1958. xiii+ 208, 
pp. Illus. $3.75. 

The problem of communicating by 
electricity has been relatively well solved 
in the past hundred years. How this was 
done is a fascinating story to those who 
are acquainted with the technical de- 
tails, but it is a difficult one to narrate 
because of the rather specialized prob- 
lems involved. Arthur C. Clarke, how- 
ever, has not only told the story accu- 
ratelv, as those familiar with it can tes- 
tify, but has made it intelligible and in- 
teresting, as those unacquainted with it 
will discover. 

This is not to say that Voice Across 
the Sea is a scholarly monograph in the 
history of technology. The author him- 
self points out that his purpose is to en- 
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tertain. There are occasional points one 
might quibble about, but these tend to 
lie on the fringe of the story and do not 
interfere with the main tale: how man 
learned to convey written and spoken 
intelligence underneath the ocean by 
electrical means. 
Two main incidents are described: 

how the first telegraph cables were de- 
posited on the bed of the Atlantic Ocean 
and how the first telephone cables were 
designed and laid there almost a century 
later. The first incident is one of deter- 
mination and physical adventure and 
how problems were solved in the infancy 
of electrical technology, while the sec- 
ond is more about intellectual adventure 
and skill and how the problems were 
solved once the engineer had mastered 
the theoretical means. Although one 
would expect the author to fall between 
the two extremes of theory and adven- 
ture, his light, racy description, filled 
with the human-interest details of mod- 
ern journalism, tends to keep the read- 
er’s interest throughout. Clarke’s ability 
to seize the main features of the techni- 
cal problem and to present them in fa- 
miliar but not too superficial terms con- 
tributes much to his breezy style. The 
numerous illustrations add to the inter- 
est of the book. 

W. James Kinc 
Division of Electricity, 
Smithsonian Institution 

Survey of Raw Material Resources. vol. 
2 of Proceedings of the Second United 
Nations International Conference on 
the Peaceful Uses of Atomic Energy. 
United Nations, Geneva, Switzerland, 
1958 (order from Columbia Univer- 
sity Press, New York). x +843 pp. 
Illus. $18.50. 

This is volume 2 of an extraordinary 
series of papers (published in 33 vol- 
umes) that represent the scientific pres- 
entations at the Second United Nations 
International Conference on the Peace- 
ful Uses of Atomic Energy. At the first 
conference, held in 1955, there were 
only three technical sessions. At the 
second conference, in 1958, the number 
of papers presented had almost doubled. 
The. editorial committee is to be con- 
gratulated not only upon the speed with 
which it published the results but also 
upon the excellent organization of the 
material. 
Volume 2, entitled simply Survey of 

Raw Material Resources, actually goes 
far beyond this subject and thus differs 
considerably from the comparable vol- 
ume published after the first conference 
(No. 6, Geology of Uranium and Tho- 
rium). This earlier volume was indeed 
concerned primarily with the descrip- 
tive geology of radioactive mineral de- 
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posits. In contrast, the new volume is 
concerned not only with the mineralogy 
and geology of such deposits but also 
with prospecting techniques, geochemis- 
try, age determination methods, isotope 
composition, and genesis. The work con- 
tains 102 papers, grouped in the follow- 
ing categories: raw material supplies 
(17 papers) (session E-5); geochemistry 
(session E-7b), including geochemical 
prospecting (15 papers) and_ isotopic 
composition and age determination (9 
papers); and mineralogy, geology, and 
prospecting (session E-9), including 
mineralogy and genesis of deposits (21 
papers), geology of deposits (30 pa- 
pers), and prospecting (10 papers). 

Another contrast lies in the better or- 
ganization of the material in the new 
volume, and yet another, in the greater 
number of papers from countries other 
than the United States that have been 
included. Volume 6 of the first series 
included 117 papers, of which 88 were 
by scientists from the United States. In 
this new work, only 30 of the papers 
are presentations by geologists from the 
United States. This reflects the gratify- 
ing increase in scientific investigation 
outside the United States of radioac- 
tive mineral deposits and also the in- 
creasing willingness of the various gov- 
ernments to allow their nationals to 
present the results of their research. 

One further contrast lies in the great 
increase in the number of papers from 
the U.S.S.R. Unfortunately the policy 
of the Soviet Union with respect to re- 
vealing locations of deposits remains 
unaltered. In one of the longer Soviet 
articles (““Paragenetic associations of hy- 
drothermal uranium minerals in ura- 
nium deposits of the Soviet Union,” by 
A. I. Tishkin, G. A. Tananayeva, G. D. 
Gladishev, I. V. Melnikov, V. A. Poli- 
karpova, and M. S. Tsibulskaya) a great 
variety of uraniferous mineral associa- 
tions are described in detail, yet not for 
a single one is a specific locality cited 
as an example. This indicates continu- 
ation of the unfortunate policy that first 
became evident in two previously pub- 
lished monographs on Soviet uranium 
mineralogy [see Am. Mineralogist 43, 
378 (1958) ]. 

Although this volume is concerned 
primarily with uranium and thorium, it 
also contains papers on other metals of 
importance to the atomic energy indus- 
try—namely, zirconium, rare-earth ele- 
ments, and beryllium. Another group of 
papers deals with geochemical problems 
that are related only incidentally to the 
geochemistry of radioactive elements. 
For example, there is a paper entitled 
“Some geochemical determinations us- 
ing radioactive and stable isotopes,” by 
A. A. Smales, D. Mapper, J. W. Mor- 
gan, R. K. Webster, and A. J. Wood; 
another, by A. P. Vinogradov, entitled 
“Meteorites and the earth’s crust’; and 

a third, by J. R. Merrill, M. Honda, and 
J. R. Arnold, called “Beryllium geo- 
chemistry and beryllium-10 age deter- 
mination.” This all too brief sampling 
is intended merely to show that the 
scope of this volume far exceeds that of 
its earlier counterpart and that scientists 
are increasingly directing some of their 
attention to more fundamental problems 
of “radioactive” geology. 

The work is monumental in scope, 
and all serious students of radioactive 
mineral deposits will benefit greatly 
from a careful study of the numerous 
papers. Even those geologists who are 
not directly concerned with uranium 
and thorium geology will find this book 
a valuable addition to the modern lit- 
erature on mineralogy, geochemistry, 
and prospecting. 

E. Wa. Herricw 
Department of Mineralogy, 
University of Michigan 

The Enzymes. vol. 1. Kinetics, thermo- 
dynamics, mechanism, basic proper- 
ties. Paul D. Boyer, Henry Lardy, 
and Karl Myrback. Academic Press, 
New York, ed. 2, 1959. $24. 

This first volume of a new edition of 
The Enzymes is concerned primarily 
with the kinetics, thermodynamics, and 
mechanism of enzyme reactions. Molec- 
ular aspects of enzymology are stressed 
to a greater extent than metabolic func- 
tions and relationships. It is most ap- 
propriate that a book which closely re- 
lates protein chemistry to the mechanism 
of enzyme action should begin with a 
moving tribute to the late James B. 
Sumner, an editor of the previous edi- 
tion of this monumental treatise, whose 
experimental ingenuity and_ scientific 
courage did so much to establish the 
protein nature of enzymes. 

Although there is considerable over- 
lap in subject matter between many of 
the chapters, each is written from a 
unique standpoint, and they comple- 
ment each other admirably. All of the 
20 authors have made outstanding con- 
tributions to their respective fields. The 
first three chapters deal with enzyme 
kinetics. Rufus Lumry then contributes 
a very stimulating discussion which re- 
lates the thermodynamics of enzyme 
reactions to the peculiar catalytic prop- 
erties of proteins. Five chapters on vari- 
ous physicochemical aspects of enzyme 
mechanisms follow; one of these chap- 
ters (that by F. H. Westheimer) is a 
superb account of enzyme models. The 
next three chapters consider the struc- 
tural features of the protein moieties of 
enzymes which determine the binding of 
substrates and inhibitors. The volume 
concludes with a comprehensive review 
of enzyme induction (by M. R. Pollock) 
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and a lucid survey of factors which con- 
trol enzyme activity (by A. B. Pardee). 

It is a remarkable achievement to 
have produced an encyclopedic work 
which bridges many disciplines in such 
a critical yet well-balanced manner. This 
excellent book is surely destined to be- 
come one of the classics of biochemistry. 

H. G. WituiAMs-ASHMAN 
Ben May Laboratory 
for Cancer Research, and 
Department of Biochemistry, 
University of Chicago 

Dairy Handbook and Dictionary. J. H. 
Frandsen, Ed. The editor, Amherst, 
Mass., 1958. x + 843 pp. Illus. $10.50. 

The first section (about one-third of 
the Handbook) is a compilation by some 
50 authors of standards, techniques, and 
procedures commonly employed in the 
production, processing, and marketing of 
milk and dairy products. The second sec- 
tion contains physical and chemical con- 
stants, production and marketing statis- 
tics, a listing of dairy organizations and 
publications, and a variety of other fun- 
damental facts associated with the in- 
dustry. 

The last half of the book contains a 
rather complete alphabetical listing of 
words and terms associated with all 
phases of the dairy industry. Definitions 
and expository material are provided. 
This book is the most complete American 
work of its kind on dairying. 

R. F. Davis 
Dairy Department, 
University of Maryland 

New Books 

Aspects of the Organic Chemistry of 
Sulphur. Frederick Challenger. Academic 
Press, New York; Butterworths, London, 
1959. 260 pp. 7.50. 

The Biochemistry of Clinical Medicine. 
William S. Hoffman. Year Book, Chi- 
cago, Ill., ed. 2, 1959. 775 pp. $12. 

Breakdown and Recovery. Eli Ginz- 
berg, John B. Miner, James K. Ander- 
son, Sol W. Ginsburg, John L. Herma. 
Columbia Univ. Press, New York, 1959. 
301 pp. $6. 

The Cell. Biochemistry, physiology, 
morphology. vol. 1. Jean Brachet and 
Alfred E. Mirsky, Eds. Academic Press, 
New York, 1959. 837 pp. $22. 

Comparative Anatomy. William Mon- 
tagna. Wiley, New York; Chapman & 
Hall, London, 1959. 409 pp. $6. 

A Concise Encyclopedia of World Tim- 
bers. F. H. Titmuss. Philosophical Li- 
brary, New York, ed. 2, 1959. 300 pp. 
$15. The Encyclopedia describes the struc- 
ture, characteristics, and uses of nearly 
200 different kinds of timbers originating 
in every part of the world. 
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Organic Syntheses. An_annual publica- 
tion of satisfactory methods for the prepa- 
ration of organic chemicals. vol. 38. John 
C. Sheehan, Ed. Wiley, New York; Chap- 
man & Hall, London, 1958. 127 pp. $4. 

Our Earth. The properties of our 
planet, how they were discovered, and 
how they came into being. Arthur Beiser. 
Dutton, New York, 1959. 123 pp. $2.95. 

Perspectives in Virology. A symposium. 
Morris Pollard, Ed.’ Wiley, New York; 
Chapman & Hall, London, 1959. 331 
pp. $7. 

The Physics of Intermediate Spectrum 
Reactors. J. R. Stehn. Div. of Reactor De- 
velopment, U.S. Atomic Energy Commis- 
sion, Washington, D.C., 1958. 38 sections. 

The Physiopathology of Cancer. Freddy 
Homburger, Ed. Hoeber-Harper, New 
York, ed. 2, 1959. 1199 pp. $33. 

Praparative Organische Photochemie. 
Alexander Schénberg. Springer, Berlin, 
1958. 286 pp. 

Proceedings of the International Sym- 
posium on Enzyme Chemistry. Organized 
by the Science Council of Japan under 
the auspices of the International Union 
of Biochemistry. Compiled by the Organ- 
izing Committee, International Sympo- 
sium on Enzyme Chemistry. Maruzen Co., 
P.O. Box 605, Tokyo Central, Tokyo, 
Japan, 1958. 541 pp. 

Progress Chemistry. vol. 2. F. R. Bruce, 
J. M. Fletcher, H. H. Hyman. Pergamon, 
New York, 1958. 588 pp. $17.50. 

Sixth Scintillation Counter Symposium, 
Proceedings. IRE Trans. on Nuclear Sci- 
ence, vol. NS-5, No. 3. Inst. of Radio 
Engineers, New York 21, 1959. 221 pp. 
$7.50; members, $3.50. 

Soviet Space Science. Ari Shternfeld. 
Translated from the Russian by the Tech- 
nical Documents Liaison Office, Wright 
Patterson Air Force Base, Ohio. Basic 
Books, New York, rev. ed. 2, 1959. 383 
pp. $6. 

Stars Upstream, Life along an Ozark 
river. Leonard Hall. Univ. of Chicago 
Press, Chicago, IIl., 1959. 263 pp. $3.95. 

Storia della vita sulla Terra. L’evolu- 
zione degli animali e delle piante. Eman- 
uele Padoa. Feltrinelli, Milan, Italy, 1959. 
338 pp. 

Syria. A short history. Philip K. Hitti. 
Macmillan, New York, 1959. 280 pp. 
$4.50. 

Théorie des graphes et ses applications. 
Claude Berge. Dunod, Paris, 1958. 285 
pp. F. 3400. 

Traité de biochimie générale. vol. I, pts. 
1 and 2, Composition chimique des or- 
ganismes. P. Boulanger and J. Polonovski. 
Masson, Paris, 1959. 2 vols., 1476 pp. 
Paper, F. 22,000; cloth, F. 24,500. 

The Unconscious in History. A. Bron- 
son Feldman. Philosophical Library, New 
York, 1959. 269 pp. $4.75. 

Wandlungen in den Grundlagen der 
Naturwissenschaft. Werner Heisenberg. S. 
Hirzel, Stuttgart, Germany, 1959. 183 pp. 

Water Witching U.S.A. Evon Z. Vogt 
and Ray Hyman, Univ. of Chicago Press, 
Chicago, Ill., 1959. 259 pp. $4.95. 

Welding of Plastics. J. Alex Neumann 
and Frank J. Bockhoff. Reinhold, New 
York; Chapman & Hall, London, 1959, 
287 pp. $7.25. 

Miscellaneous Publications 
(Inquiries concerning these publications should be 
addressed not to Science, but to the publisher or 
agency sponsoring the publication.) 

Physical and Chemical Properties of 
Sea Water, Conference on. Easton, Mary- 
land, 4-5 September 1958. Publ. 600. 
Natl. Acad. of Sciences—National Research 
Council, Washington, D.C., 1959. 211 
pp. $2. 

Proceedings of the Fifth Annual Com- 
puter Applications Symposium. 29-30 Oc- 
tober 1958. Armour Research Foundation 
of Ilhnois Inst. of Technology, Chicago, 
1959. 163 pp. $3. 

Proceedings of the Royal Institution of 
Great Britain. vol. 37 pt. II, No. 166. 
Containing accounts of the Friday eve- 
ning discourses and other meetings. Royal 
Institution of Great Britain, London, W. 
1, 1958. 100 pp. 8s. 6d. 

Report on Social Psychiatry. A thera- 
peutic community at the U.S. Naval Hos- 
pital, Oakland, California. Harry A. Wil- 
mer. Research Rept. NM 73 03 00.01.01. 
Naval Medical Research Inst., Bethesda, 
Md., 1958. 74 pp. 

Research on Novocain Therapy in Old 
Age. A collection of seven papers from 
Die Therapiewoche, 1956-1957. Anna 
Aslan, C. M. Burger, F. H. Shulz, U. 
Kohler, E. Mampel. Consultants Bureau, 
New York, 1959. 78 pp. $12.50. 

The Rotor Flow in the Lee of Moun- 
tains. GRD Research Notes No. 6. ASTIA 
Document No. AD 208862. Joachim 
Kuettner. 1959. 21 pp. The Effect of 
Sampler Spacing on Basic Analyses of 
Concentration Data. GRD Research Notes 
No. 7. ASTIA Document No. AD 208864. 
Duane A. Haugen. 1959. 13 pp. A Nu- 
merical Investigation of the Barotropic 
Development of Eddies. Geophysical Re- 
search Papers, No. 61. ASTIA Documents 
No. AD 209171. Manfred M. Holl. 1958. 
102 pp. Geophysics Research Directorate, 
Air Force Cambridge Research Center, 
Bedford, Mass. (order from U.S. Dept. 
of Commerce Armed Services Technical 
Information Agency, Arlington Hall Sta- 
tion, Arlington 12, Va.). 

Serological and Biochemical Compari- 
sons of Proteins. William H. Cole, Ed. 
Rutgers Univ. Press, New Brunswick, N.J., 
1958. 130 pp. $2. 

Smithsonian Institution, Report of the 
Secretary and Financial Report of the 
Executive Committee of the Board of 
Regents. Publ. 4345. 242 pp. The United 
States National Museum, Annual Report 
for the Year ended June 30, 1958. 150 
pp. Smithsonian Institution, Washington, 
D.C., 1959 (order from Supt. of Docu- 
ments, GPO, Washington 25). 

Three New Serranid Fishes, Genus 
Pikea, from the Western Atlantic. Leon- 
ard P. Schultz. Proceedings of the U.S. 
National Museum, vol. 108. Leonard P. 
Schultz. Smithsonian Institution, Wash- 
ington 25, 1959. 9 pp. 

Working Abroad. A discussion of psy- 
chological attitudes and adaptation in new 
situations. Rept. No. 41. Committee on 
International Relations. Group for the 
Advancement of Psychiatry, 104 E. 25 
St., New York 10, 1959. 38 pp. $0.50. 
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Association of Conditionability 

with Degree of Reactivity in 

Psychiatric Patients 

Abstract. A positive relationship exists 
between the number of times a subject 
responds with a psychogalvanic response 
to an orienting or alerting stimulus (tone) 
and the rate of learning in classical con- 
ditioning. This is seen by a correlation 
(p=.65 and .643 when corrected for ties) 
between the number of orienting responses 
and the resistance to extinction of the 
conditioned psychogalvanic response. 

Pavlov believed that an association ex- 
isted between temperament and condi- 
tionability. The belief is illustrated by 
his idea that the excitable or choleric 
type of dog readily developed positive 
conditioned responses (J). Pavlov’s 
method of gauging excitability relied 
heavily on observations outside the ex- 
periment and apparently was not reli- 
able. Spence and Taylor, however, have 
shown that “anxiety” as measured by a 
personality inventory is positively related 
to conditionability (2), and Franks has 
offered proof of the direct relationship 
between conditionability and a subject’s 
position on an intraversion-extraversion 
scale (3). 

As part of a study to determine 
whether groups of schizophrenics, de- 
pressives, and neurotics could be differ- 
entiated on the basis of conditionability, 
an attempt was made to see whether 
ability to condition could be predicted 
by objective measures other than diag- 
noses, The measure in which we were 
particularly interested was the uncon- 
ditioned response to the conditioned 
stimulus—that is, the orienting (alert- 
ing) response. Such an orienting response 

Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words, The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. 
Type manuscripts double-spaced and submit one 

ribbon copy and one carbon copy. 
Limit the report proper to the equivalent of 

1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to two 
l-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see ‘Suggestions to Contrib- 
utors” [Science 125, 16 (1957) |. 
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usually drops out after the subject has 
been exposed to the orienting or condi- 
tioned stimulus a number of times, with- 
out temporal association with an uncon- 
ditioned stimulus (4). 

The subjects for this experiment were 
67 in number; 25 manic depressives, 17 
schizophrenics, 7 patients with chronic 
brain syndromes, and 18 psychoneurotics. 
At the time of the experiment, none of 
the subjects had received any specific 
treatment for his disease. 

The stimuli used in the experiment 
were a tone of 500 cy/sec of conversa- 
tional level (conditioned stimulus) and 
a mildly painful shock applied to the 
left ankle (unconditioned stimulus). The 
conditioned stimulus was generated by a 
Heathkit audio generator and was pre- 
sented to the subject through a set of 
earphones; the unconditioned stimulus 
was generated by a Harvard coil con- 
nected to a 1.5-volt dry cell. The dura- 
tion of the conditioned stimulus was 4 
seconds, that of the unconditioned stim- 
ulus | second. In conditioning trials, the 
conditioned stimulus was followed im- 
mediately by the unconditioned stimulus. 
Psychogalvanic skin responses to these 
stimuli were measured with a Lafayette 
galvanometer and recorded, together 
with signals marking the stimuli, on a 
polygraph. An electronic timing device 
was used. 

The subject sat in an air-conditioned, 
soundproof room and was observed, 
through a one-way-vision window, by the 
experimenters from an adjoining room. 
The procedure consisted of three phases. 
In the first phase (adaptation period), 
the conditioned stimulus was presented 
alone until the subject failed to give a 
measurable psychogalvanic response on 
three successive occasions or for a maxi- 
mum of 30 trials; these trials are re- 
ferred to as “orienting trials.” The inter- 
val between each trial was varied in a 
random way between 30 and 60 seconds, 
and similar intervals were used in the 
other phases of the experiment. The sec- 
ond phase (conditioning period) com- 
prised 11 paired presentations of the 
conditioned and unconditioned stimuli. 
The third phase (extinction period) 
comprised 15 presentations of the con- 
ditioned stimulus by itself. The three 
phases followed each other without 

pause, and the whole experiment lasted 
about 45 minutes. In the evaluation of 
the responses recorded, we used the 
latency of response from the time of on- 
set of the stimulus to decide whether a 
given response fell into the categories 
“orienting response,” “response antici- 
pating shock,” or “response to shock.” 
We defined conditioned responses in the 
extinction phase as those responses which 
had the same latency with respect to the 
conditioned stimulus as the “response an- 
ticipating shock” and “response to 
shock” during conditioning. In this way 
the possible maximum number of con- 
ditioned responses during the 15 extinc- 
tion trials was 30. 

In order to determine the association 
of orienting responses in the adaptation 
period with conditioned responses in the 
extinction period, two measures of rela- 
tionship were computed, a x? test in 
which the data were dichotomized with 
the median number of responses consti- 
tuting the cutting line for both the num- 
ber of orienting responses and the 
number of conditioned responses during 
extinction, and a rank-order coefficient 
of correlation. The median number of 
orienting responses in the adaptation 
period was between four and five; the 
median number of conditioned responses 
in the extinction period was between 
three and four. Table 1 depicts the 
breakdown of the data subjected to the 
y ot 

A x? value of 10.96 was obtained from 
the data shown in Table 1, which is sig- 
nificant beyond the .01 level of confi- 
dence. 

The rank order coefficient (p) of cor- 
relation between number of orienting re- 
sponses and number of correlated re- 
sponses in the extinction period was .65, 
and .643 when corrected for ties accord- 
ing to the method described in Siegel 
(5). This correlation is significant be- 
yond the .001 level. 

These results indicate a _ positive 
relationship between reactivity as meas- 
ured by number of responses to a stand- 
ard stimulus (tone) and number of con- 

Table 1. Comparison of number of orient- 
ing responses in adaptation period with 
number of conditioned responses (CR) in 
extinction period. The median number of 
responses was used as the cutting line. 

Four or more CR Three or less CR 
in extinction in extinction 

period period 
(subjects ) (subjects ) 

Five or more orienting responses in 
adaptation period 

24 9 
Four or less orienting responses in 

adaptation period 
23 
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ditioned responses observed during the 
extinction period. Hilgard and Marquis 
(6) have noted that several studies point 
to negative correlation between condi- 
tioning and extinction—that is, that 
rapid conditioning is associated with 
slow extinction. In our study it was not 
possible to measure the conditioned re- 
sponses in the conditioning period, for 
the giving of shock for reinforcement 
always gave a positive psychogalvanic re- 
sponse and the anticipatory response did 
not occur frequently enough by itself in 
the 11 conditioning trials to differen- 
tiate. 

It is of importance to note that only 
certain orienting or conditioned stimuli 
offer the opportunity for this type of 
correlation. Reese, Doss, and Gantt 
abandoned the auditory conditioned 
stimulus because they found that the re- 
sponse to it took too many trials to de- 
crease and disappear (4). In subsequent 
experiments they used a light as the con- 
ditioned stimulus, to which subjects 
made fewer orienting responses. 

One other aspect of our data is of 
some importance: the relatively low 
medians for both types of response. The 
absence of a normal distribution of these 
responses suggests that there may be fur- 
ther ways of differentiating subjects. 

GrorGE WINOKUR, SAMUEL GUZE, 
Mark Stewart, Eric PFEIFFER, 
Joun STERN, Franz Hornunc 

Department of Psychiatry and 
Neurology, Washington University 
School of Medicine, St. Louis, Missouri 
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Biochemical Responses of Rats 

to Auditory Stress 

Abstract. Prolonged, intense auditory 
stimulation caused a marked reduction in 
glutathione levels in the blood of female 
rats. The frequency of the response was 
significant statistically and was related in- 
versely to the recovery rate after auditory 
stimulation. An increase in adrenal weights 
and ascorbic acid, as well as a decrease in 
total adrenal cholesterol, were noted. 

The present study explores alterations 
in certain biochemical parameters which 
were induced in rats subjected to re- 
peated, prolonged, high-intensity audi- 
tory stimulation. Specifically, levels of 
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blood glutathione, adrenal ascorbic acid, 
and total adrenal cholesterol are re- 
ported. The work extends the analysis 
of physiologic changes reported by other 
workers in the field of audiogenic stress 
(1). Hurder and Sanders (2) indicated 
that animals with larger adrenals were 
more susceptible to audiogenic seizures 
than animals with smaller adrenals. 
However, administration of adrenocor- 
ticotropic hormone (ACTH) did not 
affect seizure susceptibility. Blood glu- 
tathione index was employed as a pos- 
sible indicator of “generalized” stress 
(3), since both cortisone and ACTH 
cause a transitory drop in the gluta- 
thione content in blood of rats and hu- 
man beings (4). Present studies tend 
to indicate that the glutathione index 
may be a significant metabolic param- 
eter in the investigation of psychoses 
(5). Both adrenal ascorbic acid and total 
adrenal cholesterol assays were employed 
as conventional stress indicators (6, 7). 

Test and control groups consisted of 
Wistar female albino rats, weighing 145 
to 195 g, paired by weight. The first test 
group was subjected to daily 1-minute 
intense auditory stimulation (frequency, 
120 cy/sec; level, 100+5 db) on 11 oc- 
casions, whereas, the second test group 
was exposed to daily 5-minute auditory 
stimulation 15 times. Although the ani- 
mals were visibly disturbed when sub- 
jected to auditory stimulation, a seizure 
pattern was not induced. Control ani- 
mals were subjected to the same han- 
dling procedures, excluding auditory 
stimulation. At the conclusion of the ex- 
periment all animals were killed with 
ether and autopsied, and the adrenals 
were removed immediately for ascorbic 
acid (8) and total cholesterol (9) deter- 
minations. Blood was obtained directly 
from the heart and assayed immediately 
for glutathione content (10). Hematocrit 
levels were determined to calculate the 
glutathione index. 

Blood glutathione levels were reduced 
markedly in both test groups (Table 1) 
and ¢ test analyses (1/7) indicated that 
the blood glutathione reduction in the 
l-minute test group approached signifi- 
cance at the 5 percent level of confi- 
dence. Although the data for the 1- and 
5-minute test groups are treated sepa- 
rately, to determine whether differences 
in duration of stimulation yielded dif- 
ferent consequences, the combined test 
group data indicate a blood glutathione 
reduction (Table 1) which approached 
conventional levels of significance (P= 
.07). From the point of view of general 
consequences on biochemical indicators, 

’ the test data readily could be combined 
since the two test groups differed from 
each other only in the duration of the 
stimulus. Thus the experiment suggests 
that a drop in glutathione index appears 
as a result of auditory stimulation. To 
explore this possibility further, the gluta- 

Table 1. Blood glutathione and adrenal 
ascorbic acid levels in female rats after 
prolonged auditory stimulation. The fig- 
ures in parentheses indicate the number of 
values used in determining the mean. The 
Snedecor ¢ test procedure (11) was used 
to determine the P values. 

shee Adrenal ascorbic glutathione 2 
a acid contentt 

(Mean + S.E.) (Mean +S.E.) 

Control 
80+5 (12) 0.532 + 0.020 (25) 

Testt 
64+5 (6) 0.550 + 0.038 (15) 
P=,07 P= 65 

Test§ 
FLEO CS) 0.579 + 0.024 (12) 
P= .24 P=.18 

Combined test 
68 + 4 (14) 0.563 + 0.023 (27) 
P=.07 P= 37 

* Milligrams of glutathione per 100 ml of red 
blood cells. 
+ Milligrams of ascorbic acid per 100 mg of tissue. 
t Stimulated daily for 1-minute interval, 11 days. 
§ Stimulated daily for 5-minute interval, 15 days. 

thione data were evaluated on the basis 
of chi-square distribution (//). Even on 
the basis of the most critical frequency 
analysis, employing the combined test 
and control mean (glutathione index 
73.5, 26 animals), 79 percent of the 
auditorily stimulated rats had values 
smaller than this mean, whereas 75 per- 
cent of the control animals had values 
greater. Despite the failure of t test pro- 
cedures to yield a 5 percent significance 
level, chi-square distribution indicated a 
statistically significant effect (P=.04) 
with regard to the reduction in blood 
glutathione levels after recurrent audi- 
tory stimulation. 

In addition, the blood glutathione data 
were evaluated and rated on the basis of 
the amount of locomotor activity exhib- 
ited immediately after discontinuance of 
the auditory stimulus. Preliminary find- 
ings suggest that the animals exhibiting 
the greatest locomotor response upon 
cessation of auditory stimulation had the 
lowest glutathione levels. This response 
relationship was not observed in the ad- 
renal ascorbic acid or total adrenal 
cholesterol determinations. 

Auditorily stressed animals of both 
groups had higher adrenal weights (7) 
and ascorbic acid values than controls 
(Table 1). Rats stimulated for 5 minutes 
had higher adrenal ascorbic acid values 
(8.8 percent rise) than rats stimulated 
for 1 minute (3.3 percent rise). This 
finding is in accord with reactions asso- 
ciated with chronically stressed animals 
or adaptation to a “continuously applied 
noxious stimulus,” described by Sayers 
and Sayers (6). Adrenal ascorbic acid 
content would be greater in animals re- 
covering or adapting to a repeated or a 
prolonged stress. 
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Total adrenal cholesterol was deter- 
mined only in the 1-minute test group 
with suitable controls. The test group 
exhibited a markedly lower total adrenal 
cholesterol content (14.9 percent de- 
crease), which is significant statistically 
at the 5-percent level. This suggests that 
the adaptation response of adrenal cho- 
lesterol lags behind that of ascorbic acid 
in auditory stress. A recovery differential 
between ascorbic acid and cholesterol 
was also noted in the type 4 adrenal re- 
sponse of Sayers and Sayers (6). 

PETER JURTSHUK, JR. 
A. STANLEY WELTMAN 
ARTHUR M. SACKLER 

Laboratories for Therapeutic Research, 
Research Institute of the Brooklyn 
College of Pharmacy, Long Island 
University, Brooklyn, New York 
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Role of Light in the Photoperiodic 

Responses of Migratory Birds 

Abstract. Light-dark cycles with 12-hour 
and 16-hour photoperiods are known to be 
effective in 24-hour cycles in inducing 
gonadal activity and fat deposition in 
migratory birds. Twenty-four-hour cycles 
with 16-hour dark periods are not effec- 
tive. To test the role of the light periods 
and the dark periods in a given cycle, 
slate-colored juncos were subjected to 
light in cycles which combined stimulatory 
photoperiods (L) and inhibitory dark 
periods (D) as follows: 12L—16D; 12L- 
20D ; 16L-16D; 16L—22D; 16L-—32D. The 
results indicate that the photoperiod, not 
the dark period, determined the response. 

Two conspicuous changes in physio- 
logical state occur in migratory birds 
each spring—gonadal growth and fat 
deposition. In the slate-colored junco 
(Junco hyemalis), day length regulates 
the physiological events which result in 
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the timing of these changes and in two 
separate phases of the annual cycle—the 
preparatory phase (previously called the 
refractory period) and the progressive 
phase. The preparatory phase occurs in 
the fall and requires a period of short 
days, with a daily dark period of 12 
hours or more, for its completion. Once 
the preparatory phase has been com- 
pleted, the progressive phase begins, in 
late fall and winter, and results in gon- 
adal growth and fat deposition which 
reach a maximum in the spring. The 
rate at which testicular growth occurs 
and the time when fat deposits first ap- 
pear are a function of the daily photo- 
period. Long days, with 16-hour or 20- 
hour photoperiods, or continuous light, 
induce a rapid response. Short days, with 
9-hour photoperiods, induce a response 
but a much slower one; a 12-hour photo- 
period induces a moderately rapid re- 
sponse similar to that induced by pho- 
toperiods of natural days. The postulate 
that there are different degrees of re- 
sponse to the photoperiod each day 
which summate was advanced to ex- 
plain these results (1, 2). 

The discovery that interruption of the 
long night of a short day with a brief 
period of light results in a rate of re- 
sponse comparable to that of a long day 
(3) has raised the question of the role 
of the light and dark periods. The ex- 
periments reported here are the most re- 
cent of an extensive series which was de- 
signed to determine the role of light and 
darkness in both the preparatory and the 
progressive phases. A brief summary of 
the results of all of the previous experi- 
ments has been presented elsewhere 
(iy2)s 

From previous studies it was known 
that a 12-hour photoperiod, or a daily 
cycle of 12L-12D, was effective in in- 
ducing the progressive phase of the gon- 
adal cycle, but that an 8-hour or 9-hour 
photoperiod, or daily cycle of 8L-16D, 
was not (4). In the first experiment, 
therefore, a 12-hour light period, known 
to be effective, was alternated with a 16- 
hour dark period, known to be “inhibi- 
tory,” to give a 28-hour cycle. 

The experiment, in which 19 juncos 
were used, began on 11 Dec. 1956 and 
ended 27 May 1957. These birds had al- 
ready completed the preparatory phase 
under natural day lengths of fall. The 
gonadal response is given in Tables 1 
and 2. As the tables show, 16 out of the 
19 individuals responded, and the tes- 
ticular activity continued for several 
months. Data are given for each indi- 
vidual, because of the variation in re- 
sponse. This variation is typical of birds 
exposed to 12-hour photoperiods in a 24- 
hour cycle. The gonadal response simu- 
lated that observed previously in connec- 
tion with a 12L-12D schedule, not only 
in variation in rate of response but also 
in duration. With 16-hour photoperiods, 

Table 1. Gonadal response in male juncos 
to 12L—16D cycles of light and darkness, 
11 December to 27 May. 

Vol. Wt. 
7 Autops re) 
i ius 4 man Pith —s 

(mm*) (mg) 

252 20 Feb. 22.4 14.8 3 
253 20 Feb. 1.4 1.3 1 
364 20 Feb. 31.9 17.6 3 
375 20 Feb. 27.1 9.6 3 
264 22Mar. 47.4 34.2 4 
365 22 Mar. 9.7 7.0 3R 
367 22Mar. 142.1 110.8 5 
249 15 Apr. 0.7 0.5 1 
251 15 Apr. $2.1 Ue. 3 
267. SMay = 146.5 156.6 5 
366 27 May 7 2B 11.0 3R 
376 27 May 226.5 128.6 2 
377 27 May) 218.5 157.8 5 

* For both testes. + Stages of testis indicate state of 
spermatogenesis. Stage 1 is the minimum and stage 
5 is the maximum. Response is positive when stage 
3 or higher is reached. The letter R following the 
stage indicates that regression had begun. 

testicular activity ends by March 1. Sev- 
enteen of the 19 birds also showed a fat 
response (5). This occurred primarily 
during the period 10 January—12 Febru- 
ary, and here again the timing was simi- 
lar to that observed previously with a 
12L-12D schedule (1). Thus, the 12L- 
16D schedule was found to have the 
same effect as a 12L-12D schedule and 
pointed to the duration of the light 
period as the effective timer of the pho- 
toperiodic response. 

A weakness in the experiment was the 
fact that the ratio of the period of light 
to that of darkness was close to 1, espe- 
cially if there was a carry-over effect of 
the photoperiod (6). To test further, 
therefore, the following schedules, with 
longer dark periods, were selected: 12L- 
20D; 16L-16D; 16L-22D; and 16L-32D. 
This experiment was performed in the 
spring, when fat deposition and gonadal 

Table 2. Gonadal response in female 
juncos to 12L—16D cycles of light and 
darkness, 11 December to 27 May. 

Wt. 

Autopsy ‘a Fol- of 
No. ‘ ; licles* _—_ovi- ate ovary 

(mg) (mm) duct 
(mg) 

268 19 Feb. 3.6 3.0 
266 22 Mar. 0.6 5.0 
250 15Apr. 27.6 1.0 6.0 
254 27 May 36.2 2.0 11.2 
263 27 May 20.4 1.0 10.0 
265 27 May 21.0 0.9 5.4 

* Differentiated large follicles in the ovary indi- 
cate activity; hence, the diameter of the largest 
follicle is given when differentiated follicles are 
present. 
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growth were already under way in the 
natural population, but it has been 
shown that continuation and mainte- 
nance of these responses can be regu- 
lated by the photoperiod (1, 2, 7). 
With a schedule of 9L-15D, begin- 
ning in late April, gonadal regression to 
the minimum occurs within 3 weeks, and 
fat deposits disappear. With schedules of 
12L-12D and 20L-4D, the responses 
continue, with a slower rate and pro- 
tracted response under 12-hour photo- 
periods. The rate of response in 16-hour 
photoperiods is similar to that in 20- 
hour photoperiods. The experiment be- 
gan on 24 April 1958 and ended on 29 

May 1958. Sixty-eight juncos were used. 
The results are presented in Table 3. 

The gonadal response continued in all 
groups, and complete spermatogenesis 
occurred. Comparison of the data for 
the testes of these birds with previous 
data in our laboratory on the growth 
of testes in birds exposed to photope- 
riods of natural day length shows that 
the growth rate in the two cases was 
similar. Of the 68 birds in this experi- 
ment, 64 lost weight and reached be- 
low-normal weights, ranging from 12 to 
15 g. The loss of body weight and fat 
deposits was probably the result of the 
long periods of darkness, The continued 

Table 3. Gonadal response in juncos to various cycles of light and darkness, 24 April to 
29 May. For male birds ( 4 @ )the first number in each pair of numbers represents mean 
volume (in mm*) for both testes; the range for both testes is given in parentheses. The 
second number represents mean weight (in mg) of both testes (range in parentheses). 
Numbers in brackets indicate the number of birds involved. For female birds (2 2 ), the 
first number in each pair represents the mean ovarian weight (in mg) ; the second repre- 
sents the mean weight of the oviduct (in mg). Ranges are given in parentheses. Four 
females, autopsied between 1 and 3 May, showed the following means and ranges for the 

Cycle 

ovary and oviduct, respectively: 6.9 (6.4—7.4) ; 4.0 (3.46.4). 

8-15 May 22 May 29 May 

11 Birds (8 3) 
12L—20D 168.8 [1] 217.0 [4] 223.6 [6] 

(——) (194.3-276.5) (142.0-304.1) 
150.6 186.9 208.3 
(——) (162.8-231.4) (130.4—288.6) 

10 Birds (29) 
12L-—20D 15.8, [3] 16.7 [2] i8.2 [5] 

(14.0-16.2) (15.6-17.8) (13.4—22.0) 
6.4 7.8 6.8 

(2.6-10.2) (1.6-14.0) (3.2-11.8) 

3 Birds (& 8) 
16L—16D 199.0 [1] 233.0 [2] 

(——) (197.7-268.2) 
161.6 247.0 
(——) (211.8-282.2) 

8 Birds (22) 
16L-16D 11.7 [3] 21.1 [2] 16.3 [3] 

(9.2-14.6) (14.8-27.4) (10.0-20.8) 
3.7 9.6 9.4 

(2.4-5.0) (3.8-15.4) (5.4-11.6) 

6 Birds (4 2) 
16L—22D 171.2 [2] 268.4 [4] 

(95.6-246.9) (214.1-352.6) 
121.0 249.6 

(71.2-170.8) (193.2-312.6) 

11 Birds (2-2) 
16L-22D 15.4 [5] 15.9 [3] 17.6 [3] 

(12.6-19.6) (14.4-17.8) (17.0-18.4) 
4.8 11.3 8.9 

(1.4-8.2) (5.4-14.6) (4.8-12.4) 

2 Birds (8 2) 
16L-32D 203.4 [2] 

(167.5-239.3) 
i61.1 

(138.4-183.8) 

12 Birds (QQ) 
16L-32D 11.0 [2] 18.3 [3] 19.0 [7] 

(10.0-12.0) (13.2-26.8) (12.2-24.6) 
11.4 5.1 9.3 

(10.0-12.8) (3.0-9.2) (1.4-19.8) 
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gonadal response and the attainment of 
maximal gonadal size in many of the 
birds despite the continual loss of body 
weight is significant. 

The results of this experiment with 
respect to gonads are similar to the re- 
sults of experiments in which there were 
long daily photoperiods (12 to 20 hr/ 
day) rather than those in which there 
were long daily dark periods (15 and 16 
hr/day). Moreover, when the ratio of 
dark to light was 2:1 (16L-32D group), 
the response was still that induced by a 
long day, rather than the regression in- 
duced by a short day, such as 8L-16D, 
which has a similar ratio of darkness to 
light. 

From the results of these two experi- 
ments, it appears that the photoperiod 
is the effective part of the daily light- 
dark cycle in the progressive phase of 
the cycle. More precisely, the reaction 
produced by an effective light period 
cannot be negated by inhibitory periods 
of darkness. If the reaction to light is 
one that involves, for example, the re- 
lease of gonadotropins by the pituitary, 
under the control of the hypothalamus, 
then these gonadotropins have their 
stimulatory effect on the testes each day, 
or in each cycle, and the intervening 
long dark periods of each cycle do not 
inhibit this reaction (see 2). A variety 
of effective “light treatments” has been 
demonstrated for the progressive phase 
(P52). 

In the preparatory phase in the fall, 
on the contrary, the effective part of a 
24-hour light-dark cycle is the daily dark 
period (J, 2). But in the fall, a long 
light period can inhibit the effectiveness 
of a long dark period in a 32-hour 
cycle (8). 

ALBERT WOLFSON 
Department of Biological Sciences, 
Northwestern University, 
Evanston, Illinois 
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Antagonism of Veratrine by 

Calcium Ion in Monolayers 

of Stearic Acid 

Abstract. Force-area diagrams for mono- 
layers of stearic acid on Ringer’s solution 
demonstrate a competition between vera- 
trine and calcium for carboxyl groups of 
the films. The competition occurs at cus- 
tomary concentrations. Local anesthetics 
act quite differently. The interactions sug- 
gest those observed less directly in living 
cells and therefore indicate that such sur- 
face films may serve as models for the 
study of drug and ion effects. 

The alkaloids of veratrine—veratri- 
dine and cevadine, and their familiar 
mixture, “veratrine”—are of interest for 
the study of cellular properties, particu- 
larly because of the marked changes 
they produce in ion permeability and in 
bioelectrical phenomena (1). Thus, the 
application of 2.0 mg of veratrine in 100 
ml of frog Ringer’s solution to frog 
sciatic nerve causes an increase in ex- 
change of Nat and K* of approximately 
1.5 wmole/g hr. The effect is reduced or 
eliminated if cocaine is added to the 
solution; calcium probably also reduces 
the ionic exchange, for, like cocaine (2), 
it prevents, at higher concentrations, de- 
polarization by such alkaloids. From bio- 
electric observations of repetitive activ- 
ity, in which an antagonism between 
Cat+ and veratrine was noted, it has 
heen suggested that calcium and vera- 
trine compete for sites on the cell sur- 
face (3). While no direct evidence is 
available to support this idea, we can 
show, through a simple model system, 
that such antagonism is entirely feasible. 
We chose a monomolecular film of 

stearic acid as our model of the cell 
membrane because (i) it may have 
charge and lipoidal characteristics simi- 
lar to those of biological membranes 
and (ii) it has been well characterized 
under a variety of conditions (4). This 
film was also of special interest because 
of the relationship that has been estab- 
lished for local anesthetics between their 
blocking potency of local anesthetics and 
in frog nerve and their effect on the 
spreading pressure (5; see p. 139, refer- 
ence 1); the significance of stearic acid 
films as membrane models would be 
greatly enhanced if, unlike rigid mem- 
branes (6), these films react differently 
to different veratrine alkaloids. Indeed, 
they do react differently. 

Stearic acid films were spread from 
benzene on substrates of Ringer’s solu- 
tion with and without calcium buffered 
to pH 7.2; veratrine (Penick and Co.) 
at a concentration of 1:75,000 was dis- 
solved in the Ca*+-free and normal Ring- 
er’s solution (107 mmole of NaCl, 1.6 
mmole of KCl, and 1.0 mmole of CaCl, 
per liter, and an all-sodium Sorenson buf- 
fer which added 1.7 mmole of sodium 
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per liter). This concentration of vera- 
trine was sufficient to increase the Nat 
and K+ exchange in toad sciatic nerve 
to about 1.0 umole/g hr (7). 
A commercial Langmuir-type film bal- 

ance was used to record the spreading 
pressure (force) at each molecular area 
(4) at room temperature. The molecular 
areas were calculated from the amount 
of stearic acid that was initially spread 
on the surface and from the surface area 
at each compression. 

Figure 1, in which the force in dynes 
per centimeter is plotted against the 
average area occupied by a stearic acid 
molecule in the air-solution interface, 
shows the results of our experiments. 
Curve A shows the force-area relation 
for stearic acid on Cat+-free Ringer’s. 
The two linear regions, when extrapo- 
lated to zero force, give the limiting 
areas 20.5 A? and 24.2 A? for the solid 
and liquid-solid phases, respectively (8). 
The smaller limiting area corresponds to 
the cross-sectional area of the stearic 
acid molecule oriented with the prin- 
cipal axis almost vertical to the surface 
and with the —COOH group embedded 
in the substrate. When Ca** is added to 
the substrate, the liquid-solid phase is 
condensed to the solid phase (curve A’). 
This phase change is apparently due to 
the formation of calcium stearate, which 
causes a more rigid alignment of the 
molecules in the stearate film (8). 

If 1:75,000 (1.3 mg/100 ml) vera- 
trine is added to the calcium-free Ring- 
er’s substrate, curve B results. Two strik- 
ing features are immediately evident: 

(i) in the attenuated film (that is, at 
large areas) a spreading pressure of 8 
to 10 dyne/cm, which is maintained 
over a wide range of areas, is observed; 
(ii) compression of the film yields a 
limiting area of approximately 17 A?, 
considerably smaller than that for stearic 
acid. These films are quite unstable, par- 
ticularly in the steep region of the curve, 
and the force decreases markedly with 
time. To obtain reproducible results, 2 
minutes were allowed to elapse between 
compressions of the film. Re-expansion 
of the compressed films indicated that 
the compression was not reversible. 

Curve B’ (Fig. 1) is the force-area 
curve of stearic acid spread on normal 
Ringer’s solution with 1.3 mg of vera- 
trine per 100 ml added. At large areas 
a force of 6 to 7 dyne/cm is observed, 
but when the film is compressed, the 
curve approaches that for stearic acid, 
and the limiting area of about 20 A?. No 
film instability was observed. This be- 
havior is quite distinct from that of the 
local anesthetic procaine with regard to 
film instability. The limiting area for 
stearic acid films on Ca*+-free Ringer’s 
solution containing 3.7 mmole of pro- 
caine per liter is 20.5 A?, and no film 
instability is observed (5, 7). 

It appears that veratrine interacts 
with the stearic acid membrane in at 
least two ways. At a concentration of 
1.3 mg/100 ml, veratrine lowers the sur- 
face tension of Ringer’s solution about 1 
dyne/cm (7); because of this surface ac- 
tivity, the alkaloid can concentrate in the 
interface. Since veratrine is a moder- 
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ately strong base with a pK, of 5.2 (9), 
an acid-base reaction between stearic 
acid and the basic nitrogen group of the 
drug may occur. The accessibility of the 
carboxyl group should strongly deter- 
mine the extent of this interaction. Har- 
kins (8) has reported that for mixed 
films of stearyl amine and stearic acid 
an acid-base interaction does indeed 
take place. 

In addition to ion-ion interactions, in- 
teractions resulting from short-range van 
der Waals forces between the film and 
drug molecules, are also present; by their 
very nature, these interactions depend on 
the proximity to each other of the mole- 
cules in the surface film. Consequently, 
when the film is attenuated, the acid- 
base reaction should predominate, but 
as the film is compressed and the mole- 
cules are aligned, the van der Waals 
forces become increasingly prominent. 

The problem of film instability can 
best be explained by postulating a proc- 
ess of “interfacial-dissolution” which 
sometimes occurs in films whose regu- 
lar arrangement is disrupted when an 
irregularly shaped molecule penetrates 
the film (/0). The lateral cohesion aris- 
ing from the van der Waals forces, which 
enhance film stabilization in the case of 
the stearate films, is disrupted when 
veratrine (a bulky and irregularly shaped 
entity) is the penetrating molecule. The 
facts that no signs of film collapse (that 
is, film striations and an abrupt de- 
crease in film pressure) were observed 
and that a film pressure of about 35 
dynes was obtained on rapid compression 
of the film are other indications that 
this is a true “dissolution” process. Con- 
sequently, both veratrine and stearate 
leave the interface, perhaps as the salt, 
and are dissolved in the substrate. This 
process also accounts for the small limit- 
ing area as well as the instability of the 
film. When Ca*+ is added to the sub- 
strate, the carboxyl groups are tied up 
as calcium stearate and the acid-base re- 
action cannot occur (JJ). This is also 
reflected in the lowering of the spread- 
ing pressure in the attenuated film. The 
fact that the limiting area for stearate 
is obtained on the Ca* substrate indi- 
cates that here only the van der Waals 
forces predominate, and they are too 
weak to prevent the veratrine from be- 
ing squeezed from the film. 

The Ca** antagonism for veratrine, 
then, is the competition for the acid 
groups of the film and is influenced by 
the relative interaction energies of these 
competing agents. One should also find 
that the antagonism is influenced by the 
Ca*+ concentration, pH, and tempera- 
ture. Evidence is already available for 
nerve that at low temperature (12) and 
pH (13) veratridine depolarization is 
weaker (14). 

These findings provide further evi- 
dence that monolayers of stearic acid 

1428 

are affected by drugs and ions at physio- 
logical and pharmacological concentra- 
tions and exhibit responses and antago- 
nisms that are sufficiently distinctive to 
suggest interactions related to biological 
effects. These and related model systems 
certainly merit further exploration (15). 

Norman L. GERSHFELD 
ABRAHAM M., SHANES* 

National Institute of Arthritis and 
Metabolic Diseases, National Institutes 
of Health, Bethesda, Maryland 
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Metabolically Induced 

Precipitation of Trace 

Elements from Sea Water 

Abstract. The presence of organic ma- 
terial in some manganese-rich nodules 
suggests that the nodules are of biological 
origin. This suggestion leads to the pro- 
posal that in sea water, heavy metals get 
protection from hydrolysis by organic 
complexing; parts of these complexes be- 
come metabolized, the remaining parts 
then precipitate. These processes would 
explain a number of interesting observa- 
tions. 

Two recent detailed papers (1, 2) dis- 
cuss from the physicochemical stand- 
point the genesis of the commonly found 
(3) manganese-rich deposits on the sea 
floor. Adequate consideration has never 
been given, however, to the possibility 
that these deposits stem from biological 
processes. 

I have recently been examining some 

typical manganese-rich nodules from the 
Blake Plateau (collected in August 1957 
at latitude 30° 51’N, longitude 78° 
27’W in about 400 fathoms) and have 
succeeded in finding in them a fraction 
of a percent of organic material. A 
crushed and ground nodule, when rinsed 
with distilled water (pH 7), yields a 
bright yellow solution with pH about 4. 
If this solution is acidified, the color is 
eliminated. Ethyl acetate extracts from 
this colorless solution a fraction which 
can be recovered, by. extraction into a 
weakly ammoniacal solution, and which 
then becomes yellow. Paper chromatog- 
raphy of this solution reveals at least 
three components. Extraction of the nod- 
ule with 7N NH,OH yields further 
organic material which can be charred 
by heating it in an open dish. Some ma- 
terial having free amino groups.has been 
detected with Ninhydrin. A further or- 
ganic fraction can be extracted with 95 
percent ethyl alcohol. 

This organic material might have been 
adsorbed from sea water during the in- 
organic process of deposition of the trace 
elements, or alternatively, it could be ac- 
counted for directly if bottom-dwelling 
organisms are the agents by which the 
nodules are made. A nonphotosynthetic 
organism would be required for the lat- 
ter interpretation, since manganese-rich 
deposits have been found throughout the 
depths of the oceans. A nonchemosyn- 
thetic organism also seems to be required 
by the fact that the deposits are found 
at all depths where adequate oxygen is 
available. Food would have to be derived 
from the several milligrams per liter of 
organic material that are present in sea 
water at most depths. The composition 
of this material is poorly known, but 
tyrosine analysis of hydrolyzed sea water 
assays this amino acid at a fraction of a 
milligram to a few milligrams per liter 
(4); rsany others should be present in 
comparable amounts. These amino acids 
and protein-derived compounds could 
serve as a valuable part of the nutrients 
of a great variety of organisms; if they 
were an important part, slow growth 
would be required for life on this starva- 
tion diet. 

It is well known that by various types 
of chemical bonding, amino acids, pep- 
tides, and proteins form complex mole- 
cules with numerous metallic ions (5). 
Some of these complexes are sufficiently 
stable that the usual properties of the 
metallic ions in solution become effec- 
tively masked, and it is then impossible 
to treat their chemistry by the usual 
rules of solubility, pH sensitivity, and so 
forth, that apply to the simple inorganic 
ions in dilute solution. Many of these 
complexes are so stable that it seems 
quite certain that they must exist in sea 
water if the proper ingredients are avail- 
able. 

Unfortunately, not enough is yet 
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known to predict, with assurance, the 
metabolic fate of such complex com- 
pounds in biological systems. We may 
suppose, however, if bottom-dwelling or- 
ganisms feeding on these complexes in 
the sea water are responsible for deposi- 
tion of manganese and iron hydroxide 
along with appreciable quantities of nu- 
merous other trace elements, that these 
organisms are able to metabolize the or- 
ganic part of the complex molecule and 
reject the inorganic part. It can be imag- 
ined that by this process a concentration 
of inorganic ions is built up within or in 
the neighborhood of the living organisms. 
The ions, freed of their organic complex- 
ing agent which protected them from 
hydrolysis, then precipitate as hydroxides 
in the sea water. The metabolic processes 
of the organisms might not be able to 
compete successfully with all reactions 
involved in forming especially stable 
complexes, but it would seem from the 
variety of trace elements present in these 
deposits that complexes of appropriate 
stability are common. 

From this hypothesis, a number of in- 
ferences can be drawn. 

1) If manganese-rich deposits are 
being formed today by living biological 
agents, it should be possible to detect 
metabolic activity in fresh samples. A 
generation time of about 2 weeks is sug- 
gested by calculations based on the fol- 
lowing assumptions: rate of deposition, 
1 mm/1000 years; organism 1 w thick 
having the same composition as Escher- 
ichia coli; 2 moles of amino acid used 
per mole of manganese deposited. Faster 
deposition, as advocated by Goldberg 
and Arrhenius (2), would reduce the 
generation time proportionally. 

2) If temperature has no limiting ef- 
fect on quality or quantity of nutrients, 
then, as in any other biological system, 
there should be an optimum growth tem- 
perature. 

3) If the rate of growth is solely a 
function of the rate at which nutrients 
are supplied by the moving bottom cur- 
rents, then it should be possible to recog- 
nize differences in abundances in areas 
swept by currents and in areas where the 
currents are known to be minimal. On a 
small scale, this effect might be detected 
by detailed examination of the geometry 
of individual samples. 

4) If the various organic complexes 
that provide material for trace-element 
deposition have a sharp inverse depen- 
dence of their stability on temperature, 
then, in general, the detailed composi- 
tion of the deposits should become sim- 
pler with increased temperature of for- 
mation. 

5) Elements that do not form organic 
complexes or that already are strongly 
complexed inorganically will be missing 
from the deposits. 

6) If it is correct that complex mole- 
cules are required for trace-element de- 
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position on the sea floor, then their im- 
portance in other chemical and biological 
processes in the sea is to be expected. 

This hypothesis affords plausible ex- 
planations for a number of well-estab- 
lished facts about the manganese-rich 
deposits of the sea floor. (i) A mecha- 
nism is provided for effecting vast con- 
centration of a wide variety of trace ele- 
ments from sea water. Fluctuations in 
composition reflect changes in the nu- 
trients. (ii) The concentrated product 
is poorly organized crystallographically, 
partly because of the variety of elements 
in it, but more particularly because of 
the manner of disperse formation on a 
minute size-scale basis. (iii) From an 
analysis of the Challenger Expedition re- 
port (6) it is seen that the probability of 
finding manganese-rich deposits is high 
(.45) in water between 34° and 38°F 
and low (.076) in water that is now 
warmer than 38°F; no manganese nod- 
ules can be identified in the hundreds of 
photographs (7) of the Mediterranean 
and Red Sea floors where the tempera- 
tures are about 56° and 72°F, respec- 
tively. Such findings are consistent with 
the needs of an organism living on a 
starvation diet. Deposits of this type are 
thus naturally associated with an ice age. 
(The deposits on the Blake Plateau 
where the bottom temperature is now 
45°F may no longer be increasing.) (iv) 
The presence of extensive adherent coat- 
ings of manganese-rich deposits on basic 
igneous rocks and their scarcity on lime, 
and, in nodules, the common nuclei of 
sharks’ teeth, earbones of whales, frag- 
ments of previous nodules, and so forth, 
merely reflect the needs of the organ- 
isms for certain types of materials on 
which to attach (8, 9). 

Note added in proof: In Nature (in 
press), J. W. Graham and S. C. Cooper 
give additional evidence bearing on the 
hypothesis of this report. 

Joun W. GraHAM 
Woods Hole Oceanographic Institution, 
Woods Hole, Massachusetts 

References and Notes 

1. E. D. Goldberg, J. Geol. 63, 249 (1955). 
2. E. D. Goldberg and G. O. S. Arrhenius, Geo- 

chim, et Cosmochim. Acta 13, 153 (1958). 
3. H. W. Menard and C. J. Shipek, Nature 182, 

1156 (1958). 
4. W. W. Anderson and J. E. Gehringer, U.S. 

Fish Wildlife Service Spec. Sci. Rept. Fisheries 
No. 265 (1958). 

5. F. R. N. Gurd and P. E. Wilcox, Advances in 
Protein Chem. 11, 311 (1956). 

6. J. Murray and H. F. Renard, “Deep-Sea De- 
posits,” Challenger Expedition Rept. (London, 
1891). 

7. H. E. Edgerton, J. Cousteau, D. M. Owen, 
J. W. Graham, unpublished results. 

8. This work was supported, in part, by contract 
Nonr-2196 with the Office of Naval Research. 
It is a pleasure to acknowledge that my former 
colleagues at the Department of Terrestrial 
Magnetism of the Carnegie Institution of Wash- 
ington had a strong and direct influence on 
this synthesis. 

9. This report is contribution No. 1011 from 
Woods Hole Oceanographic Institution. 

15 December 1958 

Spiral Capillary Plastic 

Scintillation Flow Counter 

for Beta Assay 

Abstract. Tracer counting of beta emit- 
ters in aqueous solution was performed 
with a detector fabricated from a plastic 
scintillator capillary. The detector exhibits 
low gamma background and reproducible 
detection efficiency, and it requires mini- 
mum sample preparation. Counting effi- 
ciencies were determined for aqueous so- 
lutions of P*, Na”, and C™ and for C“O: 
gas. 

Efforts to achieve rapid and reproduc- 
ible methods of sample preparation for 
measurement of low-energy alpha and 
beta emitters in gaseous form or in solu- 
tion are often fraught with difficulties. 
For scintillation counting it is usually 
necessary to have the sample in a form 
soluble in, or miscible with, a liquid scin- 
tillator solution. Obtaining such samples 
presents problems of solubility and 
quenching action which are frequently 
difficult to circumvent. The suitability 
of various solvent systems has been in- 
vestigated by Hayes (1), while Kallmann 
has suggested the use of naphthalene to 
reduce quenching (2). Furthermore, 
liquid scintillators which will accommo- 
date small percentages of aqueous solu- 
tion have been developed (3). Davidson 
(4) has recently reviewed the practical 
aspects of internal liquid scintillation 
counting. For very low C** activities the 
synthesis of organic samples to give suit- 
able solvents or diluents has been re- 
ported (5). The counting of suspensions 
of insoluble active samples in liquid scin- 
tillators (6) and scintillating gels (7) 
avoids many of the problems inherent in 
internal liquid scintillation counting but 
is not generally applicable to aqueous 
solutions. Schram (8) has_ recently 
counted aqueous solutions on plastic scin- 
tillator sheets. 

Nevertheless, most of these methods 
require additional sample preparation 
and standardization of the scintillator 
solution with respect to efficiency (J). 
Significant and often variable amounts 
of quenching are encountered in the use 
of different samples or special solvent 
mixtures (4, 9). 

In the work discussed in this report we 
investigated the use of a plastic scintil- 
lator capillary for direct counting of 
aqueous solutions containing weak beta 
emitters such as C14, By a suitable choice 
of geometry, a wall thickness sufficient 
to interact with most of the beta energy 
can be employed, with a bore di- 
ameter which will not give serious self- 
absorption at low beta energies. Increas- 
ing the wall thickness limits the length, 
and hence the volume, of the capillary 
but increases the height of the pulse 
from high-energy emitters. Decreasing 
the bore of the capillary decreases self- 
absorption but reduces the volume and 
hence the total counting rate. 
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Fig. 1. Linear dependence of counting rate on activity of three beta emitters in a spiral 
scintillation flow counter. 

Several spiral scintillation flow counter 
assemblies were furnished to us by Nu- 
clear Enterprises. The final unit, repre- 
senting a good compromise with respect 
to the factors noted above, consisted of 
a length (approximately 1 m) of plastic 
scintillator capillary wound into a tight 
spiral 134 in. in outside diameter. The 
capillary was 1.5 mm in outside diameter 
and 0.6 mm in inside diameter and had 
a volume of 0.269 cm’. The capillary 
was encapsulated in Silicone fluid (Dow 
Corning 200, 60,000 centistokes) and 
was fitted with a white plastic reflector. 

A scintillation counting assembly em- 
ploying a Dumont 6292 photomultiplier 
and conventional electronic circuits, with- 
out phototube refrigeration or anticoin- 
cidence circuitry, was used in our tests. 
A linear amplifier and an integral dis- 
criminator, set at the lowest level com- 
mensurate with tolerable photomultiplier 
noise, were employed. 

Measurements were made on solutions 
of C*O,--, P82O,---, and Na*?; the 
corresponding maximum particle ener- 
gies were 0.155, 1.702, and 0.54 Mev, 
respectively. The results of experiments 
with these systems are shown in Fig. 1. 
The desired linearity between counting 
rate and activity was obtained for each 
of these isotopes, Counting efficiencies of 
76.4 percent for P8?, 51.4 percent for 
Na??, and 5.7 percent for C14 were ob- 
tained. The stated specific activities (cor- 
rected for decay) were checked by in- 
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ternal liquid scintillation counting. The 
background counting rates, without lead 
shielding, were 68, 78, and 222 count/ 
min for Na??, P82, and C14, respectively. 
In order to determine the limits of 
detection, some measurements were 
taken with the detector surrounded 
by a 2-in. lead shield. A background 
count for Na?? of 12 count/min was ob- 
tained. On the assumption that a detec- 
tion limit determined by true sample 
count is equal to background, this indi- 
cates a limit of 10 wuc. Some measure- 
ments were also made with C14O, gas, 
for which a detection efficiency of 58.3 
percent was obtained. 

The spiral capillary was rinsed with 
water after each measurement and 
checked for residual activity. Only the 
phosphate solutions showed some resid- 
ual counts, due to absorption on the 
walls. It was found that the residual 
activity could be removed by rinsing 
with a Versene chelate solution. 

The measurements were made to in- 
vestigate the applicability of this detec- 
tor to rapid, routine assays with stand- 
ard equipment, and to compare its per- 
formance with that of other methods of 
scintillation counting. Certain features of 
this technique are noteworthy: (i) inor- 
ganic solutions or biological fluids can be 
counted without further sample prepara- 
tion; (ii) the detector’s efficiency is con- 
stant, is not influenced by quenching ef- 
fects due to impurities or differences in 

SPW 

counter filling compositions, and is not 
time-dependent; (iii) the gamma back- 
ground is low, due to the small detec- 
tion volume, and discrimination against 
background is possible; (iv) 4-2 detec- 
tion geometry is employed; (v) colored 
solutions can be used, since light is col- 
lected from the outside walls of the 
capillary; (vi) in flow experiments the 
counting rate is independent of the rate 
of flow. 

Although internal liquid scintillation 
counting appears to be indicated where 
larger volumes of sample are required 
in order to obtain a sufficiently high 
counting rate, in over-all performance 
the detector is comparable to most scin- 
tillation and gas counters. Some further 
improvement in detection efficiency is 
no doubt feasible through elaboration of 
electronic techniques, and indeed this 
will be essential if counting of tritium in 
solution is to be attempted. It is never- 
theless clear that this simple assembly 
has good potentialities for tracer assays 
with solutions or gases of the majority 
of beta-emitting isotopes. The speed 
with which measurements may be ob- 
tained with this spiral counter and the 
reproducibility of measurements so ob- 
tained suggest that this detector may 
prove useful in a variety of studies, par- 
ticularly in the biological and chemical 
fields, where it may seem undesirable to 
use more elegant and elaborate detec- 
tion methods for the assay of large num- 
bers of samples (J0). 

B. L. Funt 
A. HETHERINGTON 

Chemistry Department, 
University of Manitoba, Winnipeg 
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Association Affairs 

Preliminary Announcement of the 

Chicago Meeting and Call for 

Papers by AAAS Sections 

Those who have attended recent 
AAAS meetings—notably New York in 
1956 and last December in Washington 
—need not be reminded that no other 
scientific meeting can present such a va- 
riety of important and attractive sym- 
posia in all major fields of science, or 
can afford such opportunities for inter- 
disciplinary programs that explore rela- 
tively neglected areas. Those who have 
not been to an AAAS meeting for some 
time cannot really know what they have 
missed! 
Many of these symposia or their con- 

stituent invited papers get published— 
as AAAS symposium volumes, as lead ar- 
ticles in Science, or in specialized jour- 
nals—but there is a time lapse. Further- 
more, only those who are present can 
meet the authors face to face and dis- 
cuss points with them afterwards. 

This year’s 126th meeting of the As- 
sociation, 26-31 December in Chicago, 
from all indications, should not be 
missed. Twelve years have elapsed since 
the sixth Chicago meeting of 1947. The 
registration of 4940 that year almost 
certainly will be exceeded, and registra- 
tion may be above 6000. All 18 sections 
and a gratifying number of participating 
societies have arranged sessions both for 
the specialist and for those concerned 
with other developments in science. 
There will be programs, events, and fea- 
tures of interest to all. 

As the major portion of this announce- 
ment makes clear, officers of the sections 
and the other program chairmen have 
worked early and hard to emulate their 
past achievements. Instances where 
AAAS sections have found a successful 
formula are numerous. 

Section A has combined a scholarly 
vice-presidential address, a symposium 
on new aspects of teaching, and appli- 
cations of mathematics. Section B em- 
phasizes reports of recent advances in 
physics, in five sessions. Section C has 
four symposia and additional sessions for 
contributed papers. The Chicago section 
of the American Chemical Society is an 
active cosponsor of the entire chemistry 
program. The 2-day regional meeting of 

22 MAY 1959 

the Association of Clinical Chemists has 
grown in popularity. 

Section D has scheduled its sessions 
early so that astronomers may attend 
both the AAAS and AAS meetings. The 
symposium subjects of Section E are 
carefully selected for timeliness, local in- 
terest, and research content. 

Sections F and G will jointly sponsor 
a day on “Unsolved Problems in Biology 
IV” and both sections will have sessions 
for contributed papers (exclusive of sys- 
tematics, since these are covered by the 
national meetings of the American So- 
ciety of Plant Taxonomists and the So- 
ciety of Systematic Zoology). The four- 
session symposium of the American 
Society of Naturalists, “Interactions in 
Nature,” is impressive in scope, speak- 
ers, and discussants; Paul B. Sears will 
give the ASN presidential address. 

The Ecological Society of America’s 
symposium on dune ecology and sessions 
for papers in both plant and animal ecol- 
ogy should be well attended. Geneticists 
and breeders of plants and animals will 
be pleased with Section O’s five-session 
symposium on the preservation and de- 
velopment of germ plasm. 

Section K has secured the active co- 
operation of major societies in a wide 
spectrum of social and economic sci- 
ences: there will be programs in eco- 
nomics, statistics, political science, soci- 
ology, and criminology. This year, 
Section L has concentrated on philoso- 
phy and has scheduled no less than six 
sessions with an authority for each sub- 
topic. Section M’s program will explore 
further the serious international problem 
of unified unit systems. 

In the medical field, Section N each 
year has one distinguished four-session 
symposium that ranges from the funda- 
mental to the clinical. This year’s subject 
is “Aging—Facts and Theories.” Section 
Nd will have a complementary session 
on aging. The American Physiological 
Society will have a symposium on 
“Space Medicine III”; the American 
Psychiatric Association’s four sessions on 
animal behavior will attract both mem- 
bers and others. Section P’s symposium 
on food is broadly significant. In educa- 
tion, Section Q’s program is larger than 
ever; the programs of the four science 
teaching societies are well coordinated. 

AAAS Events 

The programs sponsored by the Asso- 
ciation as a whole include the two-ses- 
sion general symposium, “Moving Fron- 
tiers of Science IV,” organized by the 
Committee on AAAS meetings, on 26 
and 27 Dec.; the AAAS retiring presi- 
dential address of Wallace R. Brode, 
followed by a reception, 28 Dec.; and 
the AAAS Smoker for all registrants on 
30 Dec. 

The AAAS Cooperative Committee 
on the Teaching of Science and Mathe- 
matics (Brother G. Nicholas, La Salle 
College, Philadelphia) will have a panel 
discussion on the report of the special 
committee on teacher certification. 
Speakers will include a school superin- 
tendent, a scientist, and John R. Mayor, 
AAAS director of education. 

The AAAS Council will hold its cus- 
tomary two sessions, on 27 and 30 Dec. 
Because the elections of the AAAS presi- 
dent-elect and new members of the 
board of directors are now settled by 
mailed ballots, more time is available 
for the consideration of matters that 
affect all science and society. The Coun- 
cil is aided by its Committee on Agenda 
and Resolutions, and its new Committee 
on Council Activities and Organization, 
authorized last year, will afford further 
assistance. The AAAS Board of Direc- 
tors, several committees, and many of 
the sections will have business meetings. 

The schedule of the special sessions— 
outstanding general lectures by distin- 
guished authorities sponsored by organi- 
zations that meet regularly with the 
Association—is as follows: 27 Dec., the 
first evening address of the recently affili- 
ated Tau Beta Pi Association; 28 Dec., 
AAAS presidential address and recep- 
tion; 29 Dec., the joint evening address 
of the Society of the Sigma Xi and the 
United Chapters of Phi Beta Kappa; 30 
Dec., the evening lecture and film of the 
National Geographic Society. 

Science Exhibits 

The significance of the seventh Chi- 
cago meeting has already been recog- 
nized by those who produce the books, 
instruments, and materials which scien- 
tists and teachers use. Applications for 
exhibit booths have been received at a 
most gratifying rate—indeed, at this 
time, 7 months in advance of the meet- 
ing, only a few booths remain. 

The 1959 version of the Association’s 
Annual Exposition of Science and In- 
dustry will be one of the most balanced 
and attractive ever staged. Leading pub- 
lishers, optical companies, instrument 
makers, and suppliers of laboratory ma- 
terials and equipment will show their 
latest publications and products. In ad- 
dition, there will be selected displays of 
some of the research activities of large 
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industrial firms. The exposition alone 
would justify a trip to Chicago. 

Incidentally, the exposition is not in- 
tended for young people below the col- 
lege, or exceptional high-school senior, 
level, for most of the exhibits would be 
too technical. (To meet the interests of 
younger students of science, the Associa- 
tion’s Academy Conference annually ar- 
ranges a Junior Scientists Assembly, at 
which eminent scientists address a large 
audience of high-school students on as- 
pects of science and scientific careers. ) 
In the best interests of both exhibitors 
and those interested in their displays, 
only registrants are admitted to the ex- 
position. 

The AAAS Science Theatre again will 
show a choice selection of foreign and 
domestic science films in a small area 
reached through the exposition. Some 
have suggested that the theatre be en- 
larged into a major attraction, but it 
does not seem desirable to do this and, 
in a sense, compete with program ses- 
sions. This year, intentionally, the thea- 
tre will have fewer titles and run them 
more often than twice. Those who are 
especially interested in a_ particular 
film thus will have more opportunities 
to see it. 

Chicago is the home of the permanent 
Museum of Science and Industry, lo- 
cated in Jackson Park on South Lake 
Shore Drive and 57th Street, a few 
blocks east of the campus of the Uni- 
versity of Chicago. Many large-scale 
technological exhibits of industry are 
housed in the large, restored Fine Arts 
Building of the Columbian Exposition 
of 1893. Recently, with NSF funds, the 
science exhibits that comprised the U.S. 
components of the Brussels World Fair 
of 1958 have been brought to this mu- 
seum and will be on display at the time 
of the AAAS meeting. 

These highly technical, up-to-the- 
minute exhibits, organized by a com- 
mittee headed by Paul Weiss, Rocke- 
feller Institute, reflect the contribu- 
tions of many leading scientists and 
scientific laboratories, governmental and 
private. The displays are grouped in four 
categories: the atom, the molecule, crys- 
tals, and the living cell. It is believed 
that many out-of-city registrants at this 
years AAAS meeting, who did not get 
to Brussels, will plan an extra half day 
to see these exhibits. 

Other scientific institutions: the well- 
known Chicago Natural History Mu- 
seum, (formerly the “Field Museum’), 
the adjacent Shedd Aquarium, the Adler 
Planetarium, and the Chicago Academy 
of Sciences, are relatively short bus or 
taxi rides from the five hotels to be used 
for the meeting. 

Physical Facilities 

Center of the meeting and AAAS 
Headquarters will be the 46-story Mor- 
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rison Hotel (1800 rooms), which will ac- 
commodate the larger sessions, the An- 
nual Exposition of Science and Industry, 
the AAAS Main Registration-Informa- 
tion Center, the AAAS Pressroom, the 
AAAS Office, and the AAAS Science 
Theatre. 

Other hotels will be the headquar- 
ters of related sections and societies 
the Sherman, for example, will house the 
science teaching societies. Hotel head- 
quarters assignments in the Bismark, 
Hamilton, and La Salle will be an- 
nounced in July, when the advertising 
pages of Science will begin to carry cou- 
pons for housing reservations and ad- 
vance registration. As usual, advance 
registrants will receive the General Pro- 
gram early in December by first-class 
mail. 

All five “Loop” hotels are within two 
blocks of the Morrison, and less from 
each other, so that a particularly con- 
venient meeting is possible. 

In summary, the 126th meeting will 
be consistent with the fundamental, 
original purpose of the Association as 
set forth when it was founded in Sep- 
tember 1848: “. . . by periodical and 
migratory meetings to promote inter- 
course between those who are cultivat- 
ing science in different parts of the 
United States.” At the same time, cur- 
rent matters of great concern will not be 
neglected. The annual meeting is a 
major activity of the Association, now 
with 285 affiliates and a membership ap- 
proaching 60,000. In recent years the 
Association has increasingly recognized 
its responsibility also to inform the gen- 
eral public on developments in science 
and its obligation to help strengthen the 
nation’s educational system. 

Local committees. No AAAS meeting 
could succeed without the interest and 
substantial assistance of local members 
and friends of the Association. General 
chairman of the seventh Chicago meet- 
ing is Edward L. Ryerson, former chair- 
man of the board, Inland Steel Com- 
pany, and honorary trustee, University of 
Chicago. His first appointments have 
been William V. Kahler, president, IIli- 
nois Bell Telephone Company, as chair- 
man of the Exhibits Committee; and 
James H. Smith, associate superinten- 
dent in charge of instruction, Chicago 
Board of Education, as chairman of the 
Physical Arrangements Committee. The 
remaining appointments will be an- 
nounced in a subsequent issue. 

Programs. A synopsis of the programs, 
arranged by disciplines, follows. The 
names given within parentheses are sec- 
tion and society officers or program 
chairmen. 

Mathematics (A) 

The program of Section A (C. CG. 
MacDuffee, University of Wisconsin) 
will begin on 26 Dec. with the vice-presi- 

dential address, “Topology of Euclidean 
three-space,” by R. H. Bing (University 
of Wisconsin). A symposium, “The New 
Look in Mathematical Education,’ is 
scheduled for 27 Dec. A group of in- 
vited papers, cosponsored by the Society 
for Industrial and Applied Mathematics, 
will be devoted to “Some New Devel- 
opments in the Application of Mathe- 
matics in Industry.” This session will be 
held on 28 Dec. 

As at recent meetings, the Association 
for Computing Machinery (J. H. Weg- 
stein, National Bureau of Standards) 
will sponsor a session of invited papers 
on computing machines. 

Physics (B) 

Section B (J. Howard McMillen, Na- 
tional Science Foundation) will have a 
series of five sessions for reports given 
under the general title of “Recent Ad- 
vances in Physics.” These will be scat- 
tered throughout four days of the meet- 
ing, but most will be given on 29 Dec. 
Subjects to be covered are: new ideas 
on Bev accelerators, progress and puzzles 
in nuclear structure, filament optics, op- 
tical pumping, high-energy cosmic ray 
jets, plasma—a state of matter, and 
others. The Physics Club of Chicago 
(L. I. Bockstahler, Northwestern Uni- 
versity) will join Section B in sponsoring 
the address by the retiring vice presi- 
dent, Robert B. Lindsay (Brown Univer- 
sity) at a noon luncheon on 29 Dec. 

The American Astronautical Society 
(A. R. Teasdale, Jr., Temco Aircraft 
Co.) which is developing a Chicago 
regional section, will cosponsor pro- 
grams in its field, such as “Space Medi- 
cine III,” symposium of the American 
Physiological Society. The American 
Meteorological Society (Kenneth Speng- 
ler AMS) will cosponsor appropriate 
sessions and, as at the Washington meet- 
ing, will probably have several sessions 
of its own. 

Chemistry (C) 

The program of Section C (John A. 
King, Armour and Company) includes, 
over the entire meeting period, a series 
of symposia, each of one or more ses- 
sions, on recent advances in food irradi- 
ation and irradiation techniques, on 
recent advances in organic chemistry, on 
newer techniques of analytical and phys- 
ical measurements, and on the physical 
chemistry or biophysics of protein struc- 
ture. In addition, there will be sessions 
for contributed papers (Sydney Archer, 
Sterling-Winthrop Research Institute). 
The entire program of Section C will be 
cosponsored by the Chicago section of 
the American Chemical Society. 

The American Association of Clinical 
Chemists will have a symposium on a 
topic of current interest, sessions for con- 
tributed papers, and a dinner with a 
speaker. 
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Astronomy (D) 

Section D (Frank Bradshaw Wood, 
University of Pennsylvania) will have 
two symposia, which, together with the 
retiring vice presidential address by 
Dirk Brouwer (Yale University) will be 
held on 26 Dec. so that astronomers may 
also attend the American Astronomical 
Society meeting in Cleveland. 
One symposium, organized by Gerald 

Kuiper, will deal with the moon and the 
solar system; the other, on photoelectric 
techniques for amateurs, will be jointly 
sponsored by the Astronomical League 
(Edward Halbach, Milwaukee). 

Geology and Geography (E) 

The program of Section E (Frank C. 
Whitmore, Jr., U.S. Geological Survey) 
includes a three-session symposium on 
quantitative terrain studies, organized by 
a committee headed by Charles R. Kolb 
(Waterways Experiment Station, Vicks- 
burg, Miss.) on 27-28 Dec. and a 
three-session symposium on “The Great 
Lakes Basin,” arranged by George B. 
Maxey (Illinois Geological Survey) 30- 
31 Dec., jointly with the American 
Geophysical Union and cosponsored in 
part by Section M. In addition, con- 
sideration is being given to holding a 
third symposium of two sessions on the 
application of stratigraphic nomencla- 
ture to Pleistocene geologic studies. Sev- 
eral sessions of papers in geography are 
planned under the joint sponsorship of 
the Association of American Geogra- 
phers and Section E (29 Dec.). Alden 
Cutshall (University of Illinois, Chicago 
branch) will coordinate the papers on 
geography. 

At the annual Section E smoker, the 
vice presidential address will be deliv- 
ered by Byron N. Cooper (Virginia 
Polytechnic Institute). All geological 
sessions will be cosponsored by the Geo- 
logical Society of America. 

The National Speleological Society 
(Thomas C. Barr, Jr., Tennessee Poly- 
technic Institute) will have two sym- 
posia, one on speciation and raciation 
in cavernicoles, the other on the origin 
and development of limestone caverns, 
on 28 Dec. The National Geographic 
Society will present its usual outstanding 
lecture and accompanying film on 30 
Dec. 

Zoological Sciences (F) 

The program of Section F (Karl M. 
Wilbur, Duke University), 28-30 De- 
cember, inclusive, will be coordinated 
with the national meeting of the Society 
of Systematic Zoology. It will consist of 
one or more symposia, including “Un- 
solved Problems in Biology IV, joint 
with Section G and cosponsored by ap- 
propriate societies, including the Amer- 
ican Society of Zoologists. There will be 
six sessions for contributed papers in the 
principal fields of zoology, exclusive of 
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systematics. At the zoologists’ dinner, the 
vice presidential address of the section 
will be given by Herbert Friedmann 
(Smithsonian Institution). 

The Society of Systematic Zoology 
(R. E. Blackwelder, Southern Illinois 
University), will hold its 11th annual 
meeting with sessions for contributed 
papers, a business meeting, and other 
events. Another feature will be the an- 
nual SSZ library and lounge for all zool- 
ogists. 

Biological Sciences (FG) 

As a major part of its annual national 
meeting, the American Society of Nat- 
uralists will sponsor a four-session sym- 
posium, “Interactions in Nature,” ar- 
ranged by Arthur D. Hasler (University 
of Wisconsin). Subtopics are: popula- 
tion ecology, conversion of energy, na- 
ture of adaptation in plants, and ecology 
of behavior. Several of the eight speakers 
will be from abroad, and there will be 
four discussants. This symposium will be 
cosponsored by the Ecological Society of 
America and the American Society of 
Limnology and Oceanography. There 
will be a business meeting, and the presi- 
dential address of the society will be 
given by Paul B. Sears (Yale Univer- 
sity). 

The biennial meeting of Beta Beta 
Beta Honorary Biological Society (Mrs. 
Frank G. Brooks, Box 336, Madison 
Square Station, New York 10) will be 
held 28 Dec. The business meeting will 
be followed by a luncheon at which H. 
Bentley Glass will be the guest speaker. 

The program of the Ecological Society 
of America (William C. Ashby, Univer- 
sity of Chicago) will consist of two ses- 
sions for contributed papers on 28 Dec.; 
a two-session symposium on dune ecol- 
ogy, arranged by Jerry S. Olson (Oak 
Ridge National Laboratory), and the 
cosponsorship of appropriate programs. 

The annual national meeting of the 
National Association of Biology Teach- 
ers (Howard Weaver, University of IIli- 
nois) will begin with business meetings 
on 26 Dec. During the meeting period 
there will be a joint meeting with the 
American Nature Study Society, the 
National Association for Research in 
Science Teaching, and the National Sci- 
ence Teachers Association (27 Dec.); a 
luncheon (28 Dec.); a joint field trip 
with ANSS (29 Dec.); and a series of 
separate sessions. 

Sections F and G are considering a 
Biologists’ smoker for the evening of 29 
Dec. 

Botanical Sciences (G) 

In addition to the two-session sym- 
posium, “Unsolved Problems in Biology 
IV,” held jointly with Section F, Section 
G (Barry Commoner, Washington Uni- 
versity) will have sessions for contrib- 
uted papers in the principal fields of 

botany except plant taxonomy; these 
sessions will probably be cosponsored by 
appropriate societies. Other symposia 
are planned, and, following the annual 
botanists’ dinner, the vice presidential 
address of Section G will be given by F. 
W. Went (Missouri Botanical Garden). 

The annual national meeting of the 
American Society of Plant Taxonomists 
(L. R. Heckard, University of Illinois) 
28-30 Dec. will include three sessions 
for contributed papers jointly with the 
Systematic section of the Botanical So- 
ciety of America, one or more symposia, 
a business meeting, the annual ASPT 
dinner, and one or more informal ses- 
sions for discussion by botanists inter- 
ested in general problems of taxonomy 
and related problems of the herbarium. 

Anthropology (H) 

The program of Section H (James L. 
Giddings, Haffenreffer Museum), in- 
cludes one symposium on linguistics. and 
another on ancient glass as well as ses- 
sions for contributed papers. 

The Linguistic Society of America 
(Murray Fowler, University of Wiscon- 
sin) will hold its annual national meet- 
ing with the AAAS. 

Psychology (I) 

Section I (Clifford T. Morgan, Town 
Point, Cambridge, Md.) will have five 
sessions of invited papers covering the 
principal areas of research activity in 
psychology. The vice-presidential ad- 
dress will be given by Frank A. Geldard 
(University of Virginia). 

Social and Economic Sciences (K) 

Section K (Donald P. Ray, George 
Washington University), the American 
Economic Association, and the National 
Institute of Social and Behavorial Sci- 
ence, on the evening of 27 Dec., will 
jointly sponsor a symposium on world 
population and international relations. 
It is anticipated that Pi Gamma Mu, 
the national honorary society in the so- 
cial sciences, will have a dinner for the 
speakers. In addition, Section K will co- 
sponsor appropriate programs of the K 
series and Section N’s symposium on 
aging. Section K will sponsor sessions 
for contributed papers in the social and 
economic sciences. 

The American Political Science Asso- 
ciation (Evron M. Kirkpatrick, APSA) 
will have a special program on 28 Dec., 
cosponsored by Section K. 

The American Society of Criminology 
(Donal E. J. MacNamara, New York 
Institute of Criminology) will sponsor a 
luncheon with speakers and four groups 
of invited papers on probation and pa- 
role, problems in the administration of 
criminal justice, science of traffic con- 
trol, and scientific criminology. The pro- 
gram will have a number of cosponsors. 

The American Sociological Society 
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has scheduled a special meeting with 
the AAAS. One symposium, on the use 
of computers in the simulation of so- 
cial behavior, to be held 28 Dec., has 
been arranged, by James S. Coleman 
(University of Chicago). A second sym- 
posium, on the systematic study of fam- 
ily structure, scheduled for the morning 
of 29 Dec., has been planned by Irene 
B. Taeuber (Princeton University). 

It is anticipated that the American 
Statistical Association will have a re- 
gional meeting 29-30 Dec. of particular 
interest to local statisticians, similar to 
their successful sessions in Washington. 

The Metric Association (J. T. John- 
son, Claremont, Calif.) plans a group 
of four invited papers on the advantages 
of extending the metric system. 

Details of the annual symposium of 
the National Academy of Economics 
and Political Science (Amos E. Taylor, 
Pan American Union) are not yet avail- 
able. 

History and Philosophy of Science (L) 

The program of Section L, as planned 
by its chairman (Herbert Feigl, Univer- 
sity of Minnesota) will include the fol- 
lowing symposia and subtopics: 

Theory Construction in Logical and 
Historical Perspectives (two sessions, 
27-28 Dec.): “Is there a logic of dis- 
covery?” N. R. Hanson (University of 
Minnesota); “The Growth of scientific 
concepts,” S. E. Toulmin (New York 
University); “On the origins of the 
relativity theory,’ Gerald Holton (Har- 
vard University); “The language of 
theories,’ Wilfrid Sellars (Yale Univer- 
sity); “Logical problems of theory con- 
struction,” Henry Mehlberg (University 
of Chicago). 

Empirical and Conventional Elements 
in Physical Theory: “Law and conven- 
tion in physical theory,” Adolf Griin- 
baum (Bethlehem, Pa.); “Meaning pos- 
tulates in scientific theories,’ Grover 
Maxwell (University of Minnesota) ; 
“The empirical foundations of Geom- 
etry,” E. W. Adams (University of Cali- 
fornia, Berkeley); “The problems of 
fundamental constants in physics,” 
Wolfgang Yourgrau (University of 
Minnesota ) 

Scientific Laws, Probability, and Sim- 
plicity: “Probability of hypotheses,” 
Arthur Pap (Yale University); “On the 
probability of nonrecurring events,” 
Nicholas Rescher (Lehigh University) ; 
“The role of simplicity in explanation,” 
Stephen Barker (Harvard University) ; 
“The key property of physical laws: 
inaccuracy,” Michael Scriven (Swarth- 
more College). 

Philosophical Issues of Quantum The- 
ory: “Escape from duality,” Alfred 
Landé (Ohio State University); “Some 
reflections on the interpretation of ele- 
mentary quantum theory,” P. K. Feyera- 
bend (University of California, Berke- 
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ley); “Are wave mechanics and matrix 
mechanics equivalent theories?” N. R. 
Hanson (University of Minnesota) ; 
“Quantum physics and relativity the- 
ory,” E. L. Hill (University of Minne- 
sota). 

Methodological Problems of Psychol- 
ogy and the Social Sciences: “Methodo- 
logical issues of the social sciences,” Paul 
F. Lazarsfeld (Columbia University) ; 
“The role of intervening variables in 
psychological theory,’ Herbert Hoch- 
berg (Northwestern University); “Ver- 
bal utterances as data,” Alex Buchwald 
(Indiana University); “Formal Analysis 
and the language of behavior theory,” 
William Rozeboom (St. Olaf College). 

Each session will have discussants. 
The vice-presidential address of Herbert 
Feigl, “Philosophical tangents of sci- 
ence,” will be given 28 Dec. It is antici- 
pated that Section L’s program will be 
cosponsored by the American Philo- 
sophical Association and the Philosophy 
of Science Association. 

The Society for General Systems Re- 
search (Richard L. Meier, Mental 
Health Research Institute) again will 
hold its annual meeting with the AAAS. 
One session will be a symposium on 
organization theory. Another session will 
be for contributed papers. It will be re- 
called that it was a paper on the pro- 
gram of this society that won the New- 
comb Cleveland Prize at the 1958 AAAS 
meeting. 

Engineering (M) 

As a sequel to its successful four-ses- 
sion program at last year’s Washington 
meeting, Section M is planning a second 
series of four sessions, 28-29 Dec., under 
the general title “Further Problems and 
Progress in Simplification and Unifica- 
tion of Unit Systems.” The discussion, 
covering the realms of commerce, indus- 
try, and technology, and dealing with 
force, weight, mass, and dimensional 
units, will be grouped under two broad 
headings: “Public aspects, including 
public schools” and “Science and en- 
gineering aspects.” The program is being 
arranged by a committee (Carl F. 
Kayan, Columbia University, chairman) 
and will be cosponsored by the Western 
Society of Engineers. Section M will co- 
sponsor other appropriate programs. 

The Engineering Manpower Commis- 
sion will cosponsor the sessions of the 
Conference on Scientific Manpower. 

The recently affiliated Tau Beta Pi 
Association (Robert H. Nagel, TBPA, 
University of Tennessee) will sponsor an 
address of general interest by a promi- 
nent engineer or scientist on the even- 
ing of 27 Dec. 

Medical Sciences (N) 

As in previous years, Section N will 
have a four-session symposium, 29-30 
Dec., with participants coming from all 

parts of the country. This year’s subject 
is “Aging: Facts and Theories.” The 
symposium, arranged by a committee 
(Nathan W. Shock, Baltimore City Hos- 
pitals, chairman), will include papers 
on the implications of aging for society, 
tissues and cells; the integrated organ- 
ism; and theories. It is anticipated that 
cosponsors will include the Gerontologi- 
cal Society as well as Sections K and Q. 
Included will be the vice-presidential 
address of Nathan W. Shock and the an- 
nouncement of the winner of the 15th 
Theobald Smith award given by Eli 
Lilly and Company. Section N will also 
cosponsor a variety of appropriate pro- 
grams, including Section Nd’s sympo- 
sium on aging. 

Alpha Epsilon Delta (Maurice L. 
Moore, national secretary) will devote 
its usual morning symposium to the sub- 
ject of premedical and predental edu- 
cation. This session will be held 29 Dec., 
at University of Illinois School of Medi- 
cine. The annual luncheon, with a 
speaker of prominence, and informal 
conferences will conclude the day’s ac- 
tivities. 

The American Physiological Society 
(Fred A. Hitchcock, Ohio State Univer- 
sity) is planning a symposium on space 
medicine, cosponsored by the American 
Astronautical Society. The most recent 
developments in this fast-moving field 
will be presented. 

The American Psychiatric Association 
(Eugene L. Bliss, General Hospital, Salt 
Lake City) will have its customary spe- 
cial meeting with the AAAS (28-29 
Dec.), devoted, this year, to the general 
topic of animal behavior. The four-part 
symposium, “Roots of Behavior,” will 
include discussion of the genetics of be- 
havior, the influence of prenatal disturb- 
ances on later behavior, the early crit- 
ical period (imprinting), the effect of 
modifications of early experience on 
later behavior, studies of instinctual be- 
havior, and primate behavior in the 
wild. Prominent investigators in the field 
have already agreed to participate. 

The National Society for Medical Re- 
search and Section Q will have a joint 
symposium, 26 Dec., on “How Attitudes 
Affect Disease Prevention,” arranged by 
Ralph A. Rohweder (National Society 
for Medical Research). 

Dentistry (Nd) 

To commemorate the centennial of 
organized dentistry in the United States, 
Section Nd (Frank J. Orland, Univer- 
sity of Chicago) will have two symposia — 
—one on aging, complementing Section 
N’s program and cosponsored by that 
section, 28 Dec., and one on the history 
of dentistry, 29 Dec. Meal functions and 
a tour will be announced later. 
The program of the section will be 

cosponsored by the American College 
of Dentists, the American Dental Asso- 
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ciation, and the International Associa- 
tion for Dental Research, North Ameri- 
can Division. 

Pharmacy (Np) 

The three-day program of Section Np 
(John E. Christian, Purdue University ) 
includes morning and afternoon sessions 
for contributed papers (28 Dec.); two 
other sessions for papers; a two-session 
symposium on hospital pharmacy (29 
Dec.); and a symposium on the poten- 
tial applications of radioactive isotopes 
to the food, pharmaceutical, and cos- 
metic industries (30 Dec.). 
The vice-presidential address of Glenn 

L. Jenkins (Purdue University), will be 
given on the afternoon of 29 Dec. In 
addition to the customary social func- 
tions, Section Np will sponsor a tour of 
Argonne National Laboratory. 

Section Np’s entire program will be 
cosponsored by the American Associa- 
tion of Colleges of Pharmacy, American 
College of Apothecaries, American So- 
ciety of Hospital Pharmacists, American 
Pharmaceutical Association, Scientific 
Section, and the National Association of 
Boards of Pharmacy. 

Agriculture (O) 

Section O (R. E. Hodgson, Animal 
Husbandry Research Division, Beltsville, 
Md.) will have a five-session symposium 
on “Germ Plasm Resources in Agricul- 
ture: Development and _ Protection,” 
28-31 Dec. Among the subjects and 
speakers are the following: 

Origin of Germ Plasm: “Evaluation 
of plant germ plasm useful to agricul- 
ture,” G. L. Stebbins, Jr. (University of 
California, Berkeley and Davis); “Geo- 
graphic origin of plants useful to agri- 
culture,” Edgar Anderson (Missouri Bo- 
tanical Garden) ; “Origin of animal germ 
plasm presently used in North America,” 
H. H. Stonaker (Colorado State Uni- 
versity); “Untapped sources of animal 
germ plasm,” R. W. Phillips (U.S. De- 
partment of Agriculture). The discussion 
leader will be Henry A. Wallace, former 
Vicé President of the United States. 

Need for, and Utilization of, Addi- 
tional Sources of Germ Plasm: “Horti- 
cultural Crops,” F. P. Cullinan (U.S. 
Department of Agriculture); ‘Field 
Crops,” W. M. Myers (University of 
Minnesota); “Small farm animals,” I. 
M. Lerner (University of California, 
Berkeley); “Large farm animals, J. L. 
Lush (Iowa State College). The discuss- 
ant will be H. A. Rodenhiser (U.S. De- 
partment of Agriculture). 

Developmental Programs in Crops and 
Livestock: “Use of diverse germ plasm 
in crop improvement,” Herman J. Gorz 
(University of Nebraska) and W. K. 
Smith (University of Wisconsin); “Ef- 
fectiveness of selection for animal im- 
provement,” Gordon Dickerson (Kimber 
Farms, Inc., Niles, Calif.) ; “Use of hy- 
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brid vigor in plant improvement,” G. W. 
Burton (Coastal Plain Experiment Sta- 
tion, Tifton, Ga.) and G. F. Sprague 
(U.S. Department of Agriculture) ; “Ex- 
tent and usefulness of hybrid vigor in 
animal improvement,’ L. N. Hazel 
(Iowa State College); “Performance 
testing in livestock,” C. E. Terrill, E. J. 
Warwick, N. D. Bayley, W. A. Craft, 
and P. B. Zumbro (U.S. Department of 
Agriculture). The discussant will be R. 
E. Comstock (University of Minnesota). 
New Approaches to Plant and Animal 

Improvement: “Contributions of labo- 
ratory animals to research in livestock 
improvement,” A. B. Chapman ( Univer- 
sity of Wisconsin); “Immunogenetics 
and its application to livestock improve- 
ment,” R. D. Owen (California Institute 
of Technology); “Using germ plasm for 
new products,” Quentin Jones (U.S. De- 
partment of Agriculture, Peoria, III.) 
and Ivan Wolf (U.S. Department of 
Agriculture, Beltsville, Md.); “Irradi- 
ation and plant improvement,” W. 
C. Gregory (North Carolina State Col- 
lege). The discussant will be Sewall 
Wright, professor emeritus, University 
of Chicago). 

Perpetuation and Protection of Breed- 
ing Stocks: “Perpetuation and protec- 
tion of germ plasm as seeds,” Edwin 
James (U.S. Department of Agricul- 
ture, Fort Collins, Colo.); “Perpetua- 
tion and protection of germ plasm as 
vegetative stock,” Russell E. Larson 
(Pennsylvania State University); “Pres- 
ervation of breeding stocks through 
semen storage,” N. L. Van Demark 
(University of Illinois); “Identifica- 
tion and elimination of defects in ani- 
mals, F. B. Hutt (Cornell University). 
The discussant will be T. C. Byerly 
(U.S. Department of Agriculture). 

This symposium will be cosponsored 
by Sections F and G and a number of 
societies. 

Industrial Science (P) 

The program of Section P (Allen T. 
Bonnell, Drexel Institute of Technol- 
ogy) will include a symposium of par- 
ticular interest to leaders in industry, 
“Science Looks at the Food Industry.” 
In scope it will be an appraisal of the 
rationale of the food industry from the 
viewpoints of the physical sciences, so- 
cial sciences, behavioral sciences, and 
biological sciences. This will be fol- 
lowed by a luncheon at which the retir- 
ing vice-presidential address of Frank 
C. Croxton (Battelle Memorial Insti- 
tute) will be given. Another session will 
be the fourth Industrial Citation Dinner. 

The Society for Industrial Microbiol- 
ogy is considering a program to com- 
memorate its tenth anniversary. 

Education (Q) 

The program of Section Q (Herbert 
A. Smith, U.S. Office of Education) in- 

cludes two joint sessions with the Coun- 
cil for Exceptional Children (26 Dec.) ; 
two sessions, joint, with the American 
Educational Research Association (30 
Dec.) ; a symposium, joint, with the Na- 
tional Society for Medical Research 
(26 Dec.) ; at least four sessions for con- 
tributed papers, a business meeting, and 
the vice-presidential address of Warren 
G. Findley, Atlanta Board of Education, 
29 Dec. Section Q is a cosponsor of Sec- 
tion N’s symposium on aging and the 
program of NARST. 

The annual national meeting of the 
National Association of Biology Teach- 
ers has been included in the FG series. 

The four science teaching societies 
(ANSS, NABT, NARST, NSTA) meet- 
ing with the AAAS (coordinator, Muriel 
Beuschlein, Chicago Teachers College) 
will have a joint general session the 
morning of 27 Dec. on the subject of 
man and space travel. There will be a 
joint social event that afternoon fol- 
lowed by a buffet supper. As usual, there 
will be several joint sessions devoted to 
science teaching films. It is probable that 
the Central Association of Science and 
Mathematics Teachers (George G. Mal- 
linson, Western Michigan University) 
will cosponsor these general events. 

The National Association for Research 
in Science Teaching (John Mayfield, 
University of Chicago, and Vaden W. 
Miles, Wayne State University) will 
sponsor a research symposium, cospon- 
sored by Section Q, on 28 Dec. NARST 
president Vaden W. Miles will preside; 
the speakers and papers are: “Review of 
recent research in elementary science 
education, Betty Lockwood Wheeler 
(Central Michigan University) ; “Impli- 
cations of the findings of recent research 
in elementary science education”; “Re- 
view of recent research in secondary sci- 
ence education,” Margaret J. McKibben 
(National Science Teachers Associa- 
tion); “Implications of the findings of 
recent research in secondary science edu- 
cation”; “Review of recent research in 
college level science education,” John 
H. Woodburn (Johns Hopkins Univer- 
sity); “Implications of the findings of 
recent research in college level science 
education”; “Summary,” Edward K. 
Weaver (Atlanta University). 

The separate portions of the program 
of the regional meeting of the National 
Science Teachers Association (Herman 
Rider, Des Plaines, Ill.) consists of 
meetings of the executive committee 
(26 Dec.) and five sessions (27-29 
Dec.), including one on elementary sci- 
ence joint with the American Nature 
Study Society. Tours are scheduled for 
the morning of 29 Dec. 

The program of the annual national 
meeting of the American Nature Study 
Society (Emery L. Will, State University 
Teachers College, Oneonta, N.Y.) be- 
gins with a board meeting (26 Dec.) 
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and includes, besides joint sessions with 
the science teaching societies, a session 
on “Reaching the Public—Problems 
Ahead” (27 Dec.); the annual showing 
of Kodachrome slides (27 Dec.); “Con- 
tributions of research to a better inter- 
pretation of nature,” and a joint session 
with NSTA on elementary science (28 
Dec.); the joint field trip (29 Dec.); 
and a concurrent session on the natural 
history of the Chicago area. The annual 
business meeting and ANSS banquet 
will conclude the program. 

Science In General (X) 

The annual Academy Conference (A. 
M. Winchester, Stetson University) 
composed of delegates and other mem- 
bers of the 45 academies affiliated with 
the Association, will hold a day of ses- 
sions on 28 Dec., including a morning 
business session, a panel discussion ar- 
ranged by John Yarbrough (Meredith 
College) and the annual dinner and 
presidential address by Winchester, on 
the “Responsibilities of scientists, or un- 
scientific scientists.” The session on jun- 
ior academies (Elmore Stoldt, Jack- 
sonville, Ill.) will be held the morning 
of 27 Dec. The Academy Conference 
will sponsor the 13th annual Junior 
Scientists Assembly for selected high- 
school students, to be held at a conveni- 
ent site, apart from the rest of the meet- 
ings. This program is being arranged by 
M. B. Salisbury, Evanston Township 
High School, Evanston, Ill. The Chicago 
Academy of Sciences (Richard A. 
Edgren) will arrange a symposium and 
act as host for the Academy Conference. 

The American Geophysical Union 
(William C. Krumbein, Northwestern 
University) will cosponsor Section E’s 
symposium on the Great Lakes Basin 
and is considering a symposium on the 
upper atmosphere. 

The Conference on Scientific Com- 
munication (George L. Seielstad, Ap- 
plied Physics Laboratory, Johns Hop- 
kins University), now in its eighth year, 
will have a multisession program on the 
theme, “Research in Communication,” 
largely concerned with the latest con- 
cepts of communication and documen- 
tation in science. 

This year the general title of the two- 
session program of the annual Confer- 
ence on Scientific Manpower (Thomas 
J. Mills, National Science Foundation) 
is “Higher Education and Training in 
Emerging Fields of Technology.” The 
conference hopes to highlight the train- 
ing requirements, particularly the re- 
quirements facing higher education, 
which can be expected to result from 
new technology, especially technology 
associated with space exploration, new 
oceanographic developments, nuclear sci- 
ence developments, and, perhaps, some 
of the growing areas of chemistry, such 
as metallurgy and chemical fuels. 

As in previous years, this program will 
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READY SOON 

New text teaches anatomy with half the number 
of words and twice the number of illustrations! 

Anatomy of the Human Body 

by R. D. LOCKHART, M.D., Ch.M., F.R.S.E., F.S.A. 
(Scot.), Regius Professor of Anatomy, Aberdeen Univer- 
sity; G. F. HAMILTON, M.B., Ch.B., F.S.A. (Scot.), 
Senior Lecturer in Anatomy, Aberdeen University; and 
F. W. FYFE, M.B., Ch.B., Associate Professor of Anatomy, 
Dalhousie University, Halifax, Nova Scotia. 

This handsome new text was written with 
the express purpose of lightening the bur- 
den of the anatomy student and quicken- 
ing his interest in the importance of the 
subject. It was written on the premise 
that a picture—even a small one—is worth 
many words. 

DISTINCT ADVANTAGES 
OF THIS TEXT 
e Concise yet complete coverage without 

recourse to small print. 

e Text avoids repetition, omits the obvious. 

697 Pages. 965 Figure Numbers, 600 in Color. 

e Much of text carried in labelling of 
illustrations. 

e Clinical aspects of functions are stressed 
in the text, not segregated to the end of 
each section. 

e Nomenclature follows recommendations 
of International Congress of Anatomists 
at Paris, 1955. 

e Where pronounced dissimilarities exist 
between new and older terms, both the 
new and the more familiar terms are 
given. 

NEW, 1959 $13.50 

EXAMINE THIS BOOK FREE FOR 10 DAYS WITHOUT OBLIGATION TO BUY 

Write to Dept. WRB 

ee 
East Washington Square 

LIPPINCOTT COMPANY, Publishers 
Philadelphia 5, Pa. 

to produce a new individual. 

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 biological 
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 

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

AAAS, 1515 Massachusetts Avenue, NW, Washington 5, D.C. 

be cosponsored by Section M, the Engi- 
neering Manpower Commission, Scien- 
tific Manpower Commission,. National 
Research Council, and the National Sci- 
ence Foundation. 

The regular annual meeting of the 
National Association of Science Writers 
(Pierre Fraley, Philadelphia Evening 
Bulletin) with the AAAS will include 
a business session and dinner. A feature 
of the latter will be the first awards of 
the new series of the AAAS-George 
Westinghouse Science Writing Awards 
for excellence in science writing in news- 
papers and magazines. 

The national convention of the Sci- 
entific Research Society of America 
(Donald P. Prentice, Yale University) 
is scheduled for the morning of 29 Dec. 
It is expected that the award of the 
William Procter prize and RESA ad- 
dress will follow the joint luncheon with 
the Society of the Sigma Xi. 

The national meeting of Sigma Delta 
Epsilon, graduate women’s science fra- 
ternity (Esther S. Anderson, Stratford 
Hotel, Washington, D.C.) begins with 
a business meeting (27 Dec.) and in- 
cludes the annual dinner and grand 
chapter meeting (29 Dec.) and a lunch- 
eon for all women in science (30 Dec.). 
A headquarters room will be maintained 
throughout the meeting period. 

The 60th annual convention of the 
Society of the Sigma Xi (Thomas T. 
Holme, Yale University) will be held 
on 29 Dec., following the joint luncheon 
with RESA. In the evening the Society 
of Sigma Xi will join with the United 
Chapters of Phi Beta Kappa (Carl Bill- 
man, Phi Beta Kappa) in sponsoring an 
evening address by a prominent scien- 
tist. Since their inauguration in 1922, 
these distinguished lectures, of interest 
to the entire attendance, have been spc- 
cial sessions of the Association. 

Call for Papers by AAAS Sections 

Seven sections of the Association will 
arrange sessions for contributed papers 
at the Chicago meeting. The secretaries 
or program chairmen to whom titles and 
abstracts should be sent, not later than 
30 Sept., follow: 
C-CuHemistry. Sydney Archer, Sterling- 

Winthrop Research Institute, Rennse- 
laer, N. Y. 

F-ZootocicaL Sciences (if outside the 
scope of the Society of Systematic 
Zoology, which is meeting with the 
AAAS). Karl M. Wilbur, Department 
of Zoology, Duke University, Dur- 
ham, N, C., 

G-BoranicaL Sciences (if outside the 
scope of the American Society of 
Plant Taxonomists, which is meeting 
with the AAAS). Barry Commoner, 
Henry Shaw School of Botany, Wash- 
ington University, St. Louis 5, Mo. 

H-AntHropotocy. J. L. Giddings, 
Brown University, Providence 12, R.I. 
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K-SociaL AND Economic ScIENCES. 
Donald P. Ray, Hall of Government, 
George Washington University, Wash- 
ington 6, D.C. 

Np-PHarMacy. John E. Christian, 
School of Pharmacy, Purdue Univer- 
sity, Lafayette, Ind. 

Q-Epucation. Herbert A. Smith, U.S. 
Office of Education, Room 5919, 
General Services Administration Build- 
ing, Washington 25, D.C. 

Although the deadline is 30 Sept., 
most sections, and subsequently the 
AAAS office, would be glad to receive 
titles in advance of this date. 

Raymonp L. Taytor 
Associate Administrative Secretary 

AAAS Pacific Division to Meet 

The Pacific Division of the American 
Association for the Advancement of Sci- 
ence is celebrating its 40th annual meet- 
ing on the campus of San Diego State 
College, 14-18 June. Meeting headquar- 
ters, registration, and most sessions will 
be held in the new humanities and social 
science building. Reservations for hotel 
or motel accommodations should be 
made by 1 June, through the San Diego 
Convention and Tourist Bureau, 924 
Second Ave., San Diego 1, Calif. A $10 
deposit should be enclosed with each re- 
quest. The AAAS sessions begin on 
Monday evening, 15 June, with a divi- 
sional symposium on the results of the 
International Geophysical Year. 

Magnetic Materials 

A conference on magnetism and mag- 
netic materials will be held in Detroit, 
Mich., 16-19 November at the Sheraton- 
Cadillac Hotel. The conference is spon- 
sored by the American Institute of Elec- 
trical Engineers in cooperation with the 
Office of Naval Research, the Metallur- 
gical Society of the AIME, the American 
Physical Society, the Institute of Radio 
Engineers. Abstracts should be received 
by J. E. Goldman, Scientific Laboratory, 
Ford Motor Co., P.O. Box 2053, Dear- 
born, Mich., by 25 August. Instructions 
to authors as well as further conference 
details can be obtained from D. M. 
Grimes, Department of Electrical Engi- 
neering, University of Michigan, Ann 
Arbor, Mich. 

Calorimetry Conference 

The 14th Calorimetry Conference 
will meet at Yale University, 10-12 
September. The purpose of the confer- 
ence is to promote new and improved 
calorimetric investigations of systems in 
which thermal effects play an important 
role. All phases of calorimetry are con- 
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sidered, as well as related topics such as 
temperature measurement, calorimetric 
standards, and publication policies. A 
feature of the 14th conference will be 
the H. M. Huffman memorial lecture by 
George S. Parks of Stanford University. 
Persons wishing to attend or present a 
paper are invited to write to the con- 
ference chairman, Prof. David White, 
Ohio State University, Columbus. The 
deadline for receipt of titles is 1 July. 

Molecular Quantum Mechanics 

An international conference on molec- 
ular quantum mechanics will be held 
at the University of Colorado, Boulder, 
21-27 June, under the sponsorship of 
the National Science Foundation. Steer- 
ing committee members include J. O. 
Hirschfelder (Wis.), R. S. Mulliken 
(Chicago), R. Pariser (du Pont), W. T. 
Simpson (Washington), J. C. Slater 
(Massachusetts Institute of Technol- 
ogy), J. de Heer (Colorado) and J. H. 
McMillen (National Science Founda- 
tion). Persons who wish to attend may 
write the chairman of the steering com- 
mittee, R. G. Parr, Department of 
Chemistry, Carnegie Institute of Tech- 
nologv, Pittsburgh 13, Pa. Attendance 
wilk limited, 

Forthcoming Events 

June 

21-24, American Soc. of Agricultural 
Engineers, Chicago, Ill. (J. L. Butt, 420 
Main St., St. Joseph, Mich.) 

21-26. American Physical Therapy As- 
soc., Minneapolis, Minn. (Miss J. Bailey, 
157 N. 79 St., Milwaukee 13, Wis.) 

21-26. American Soc. for Testing Ma- 
terials, annual, Atlantic City, N.J. (R. J. 
Painter, ASTM, 1916 Race St., Philadel- 
phia 3, Pa.) 

21-27, American Library Assoc., Wash- 
ington, D.C. (D. H. Clift, American Li- 
brary Assoc., 50 Huron St., Chicago 11, 
Ill.) 

21-27. Molecular Quantum Mechanics, 
intern. conf., Boulder, Colo. (R. G. Parr, 
Carnegie Inst. of Technology, Pittsburgh, 
Pa.) 

22-24, American Soc. of Refrigerating 
Engineers, Lake Placid, N.Y. (R. C. Cross, 
234 Fifth Ave., New York 1.) 

22-25. Agricultural Inst. of Canada, 
annual meeting and conv., Winnipeg, 
Manitoba. (National Research Council, 
Scientific Liaison Office, Ottawa, Can- 
ada.) 

22-25. British Computer Soc., Ist conf., 
Cambridge, England. (British Computer 
Soc., 29 Bury St., London, $.W.1, Eng- 
land.) 

22-25. Waste Disposal in the Marine 
Environment, Ist intern, conf., Berkeley, 
Calif. (Dept. of Conferences, University 
Extension, Univ. of California, Berkeley 
4.) 

22-26. Air Pollution Control Assoc., 
annual meeting, Los Angeles, Calif. (H. 

M. Pier, APCA, 4400 Fifth Ave., Pitts- 
burgh 13, Pa.) 

22-26. American Inst. of Electrical En- 
gineers, summer general and Pacific meet- 
ing, Seattle, Wash. (N. S. Hibshman, 
AIEE, 33 W. 39 St., New York 18.) 

22-26. Education in Materials, Ameri- 
can Soc. for Engineering Education and 
American Soc. for Testing Materials, joint 
symp., Atlantic City, N.J. (R. J. Painter, 
ASTM, 1916 Race St., Philadelphia 3, 
Pa.) 

22-26. International Whaling Commis- 
sion, 11th meeting, London, England. 
(IWC, Room 413, 3 Whitehall Place, 
London, S.W.1.) 

23-26. American Home Economic As- 
soc., Milwaukee, Wis. (Mrs. D. S. Lyle, 
National Inst. of Drycleaning, Silver 
Spring, Md.) 

23-27. International Dairy Federation, 
44th general assembly, London, England. 
(Secretary General, Intern. Dairy Federa- 
tion, 202 rue de la Loi, Brussels 4, Bel- 
gium. ) 

24-26. Nuclear Instrumentation, 2nd 
natl. symp., Idaho Falls, Idaho. (H. S. 
Kindler, Technical and Educational Serv- 
ices, ISA, 313 Sixth Ave., Pittsburgh 22, 
Pa.) 

24-26. Significant Trends in Medical 
Research, Ciba Foundation 10th anniver- 
sary symp. (by invitation), London, Eng- 
land. (G. E. W. Wolstenholme, Ciba 
Foundation, 41 Portland Pl., London, 
W.t.) 

28-4, International Inst. of Welding, 
annual assembly, Opatija, Yugoslavia. (G. 
Parsloe, Secretary General, IIW, 54 Prin- 
ces Gate, London, S.W.7, England.) 

29-1. Military Electronics, 3rd_natl. 
conv., Washington, D.C. (L. R. Evering- 
ham, Radiation, Inc., Orlando, Fla.) 

29-3. Dairy Cong., 15th intern., Lon- 
don, England. (R. E. Hodgson, Animal 
Husbandry Research Div. Agricultural 
Research Service, U.S. Dept. of Agricul- 
ture, Washington 25.) 

29-3. Problems in Pastoral Psychology 
(Inst. for the Clergy of All Faiths), New 
York, N.Y. (A. A. Schneiders, Committee 
for the Inst. for the Clergy, Dept. of Psy- 
chology, Fordham Univ., New York 58, 
N.Y.) 

29-3. Superconductivity, IUPAP collo- 
quium, Cambridge, England. (D. Schoen- 
berg, Dept. of Physics, Univ. of Cam- 
bridge, Mond Laboratory, Cambridge. ) 

29-4, Glass, 5th intern. cong., Munich, 
Germany. (P. Gilard, International Com- 
mission on Glass, 24, rue Dourlet, Char- 
leroi, Belgium. ) 

30-10. International Electrotechnical 
Commission, Madrid, Spain. (IEC, 1-3, 
rue de Varembe, Geneva, Switzerland.) 

July 
1-3. Hydraulics, annual conf., Fort 

Collins, Colo. (W. H. Wisely, American 
Soc. of Civil Engineers, 33 W. 39 St., New 
York 18.) 

1-4, British Tuberculosis Assoc., annual 
(closed), Cambridge, England. (BTA, 59, 
Portland Pl., London, W.1, England.) 

1-5. International Radio and Electron- 
ics Conv., Cambridge, England. (British 
Institution of Radio Engineers, 9, Bedford 
Sq., London, W.C.1, England.) 

(See issue of 15 May for comprehensive list) 
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SPACE 

PHYSICISTS 

Lockheed Missiles and Space 
Division is expanding its space physics 
studies to keep pace with progress in 
this rapidly growing field of funda- 
mental research. _ 

Positions are available for physicists 
with advanced degrees, at our Palo Alto 
facilities in the Stanford Industrial Park, 
for work in basic research on the physics 
of the earth’s upper atmosphere and 
beyond. Typical research projects 
include: measurement of atmospheric 
composition and density at satellite alti- 
tudes; laboratory experiments on upper 
atmospheric atomic and molecular re- 
actions; hydromagnetic interactions 
with the earth’s magnetic field; simula- 
tion and study of meteor impacts; and 
particle radiation. 

For further, information, please 
write: Research and Development Staff, 
Dept. E-44, 962 W. El Camino Real, 
Sunnyvale, California. U.S. citizenship 
required. 

[is 
22 MAY 1959 

For Precise Research 

Specify Sigma Nucleotides 

Sigma unconditionally guarantees all Sigma 
grade nucleotides to be the highest purity 
available anywhere in the WORLD. Sigma 
constantly reassays stocks to be sure de- 
composition of unstable items is within nar- 
row limits. Can you afford to gamble with 
less? 
Sigma is the only actual producer of 
ALL THESE:— 

AMP ADP ATP A tetra P 
GMP GDP GTP CDP Choline 
UMP UDP UTP CDP Ethanolamine 
CMP CDP CTP 
IMP IDP ITP 

Deoxy Adenosine, Guanosine, Cytidine, 
and Thymidine, 

Mono-, Di-, and Tri Phosphates 

Deoxy UMP 

DPN TPN DPNH TPNH 

UDP Glucose UDP Acetyl Glucosamine 

UDP Glucuronic acid 

Also specify Sigma for: 

Deoxy Glucose-6-Phosphate, Sodium 
Glucose-6-Phosphate, Sodium, Potassium, or Barium 
6-Phosphogluconate, Sodium or Barium 
Galactose-1-Phosphate, Potassium 
Fructose-1, 6-Diphosphate, Sodium, Sigma Grade 
Glucose-1-Phosphate, Potassium 
Fructose-1-Phosphate, Barium (Practical) 

TELEPHONE COLLECT 
from anywhere in the world 
Day, Station to Station, PRospect 1-5750 
Night, Person to Person, 
Dan Broida, WYdown 3-6418 

The Research Laboratories of 

STIGMA 

CHEMICAL COMPANY 

3500 DEKALB ST., ST. LOUIS 18, MO., U. S.A. 

MANUFACTURERS OF THE 
FINEST BIOCHEMICALS AVAILABLE 

1441 



New Products 

The information reported here is obtained 
from manufacturers and from other sources con- 
sidered to be reliable, and it reflects the claims of 
the manufacturer or other source. Neither Science 
nor the writer assumes responsibility for the accu- 
racy of the information. A coupon for use in mak- 
ing inquiries concerning the items listed appears 
on page 1446. 

"CHOLESTEROL STANDARD, for use in 
calibrating techniques and instruments, 
is a blend of water-insoluble cholesterol, 
serum protein free of cholesterol, and 
alcohol. The mixture may be diluted in 
any proportion with water to obtain a 
clear solution for use exactly as serum 
is used. (American Hospital Supply 
Corp., Dept. 835) 

™ x-y RECORDER Of flat-bed design records 
on 8¥- by 1l-in. graph paper. The re- 
corders are of the self-balancing poten- 
tiometer type, with sensitivities up to 1 
mv/in. Pen speed is 1 sec full-scale with- 
out overshoot. (Houston Instrument 
Corp., Dept. 830) 

™ MICROMICROAMMETER covers ranges 
from 100 pa through 10 amp. Separate 
calibration controls are provided for 
each range. All ranges are left zero. Ac- 
curacy of +2 percent of full scale is 
claimed. (Millivac Instruments, Dept. 
836) 

™ TRACE FOLLOWER is a photoelectric de- 
vice that can follow pencil or ink lines 
of drawings. Designed to provide auto- 
matic guidance to flame-cutting ma- 
chines, the device includes an adjust- 
ment to compensate for the thickness of 
the cut. Tracing speed is adjustable from 
2 to 30 in./min. At average cutting 
speeds, the tracer can negotiate 90-deg 
turns with 1/16 in. radius. The follower 
is not sensitive to extraneous light and 
will not follow shadows. (Linde Com- 
pany, Dept. 846) 

™ COUNTERS use magnetic amplifiers for 
count control applications to count up 
to a total of 100,000 events at maximum 
rate 5000 per second. Outputs are relay 
contact closures rated at 5 amp. Opera- 
tion is said to be unaffected by wide vari- 
ation of line voltage. (Beckman Instru- 
ments, Inc., Dept. 840) 

™ POWER SUPPLY, designed to replace 
storage batteries, provides 30 w at 6 v or 
12 v d-c. Regulation to line variations is 
0.01 percent; to variations from no load 
to full load, 0.05 percent. Output im- 
pedances of the 6- and 12-v models are 
0.0006 and 0.0024 ohm, respectively. 
Maximum noise and ripple is 1 mv r.m.s. 
Time for 63 percent recovery is 1 msec. 
(American Electronic Laboratories, Inc., 
Dept. 821) 

@INSULATING MATERIAL for ultrahigh- 
frequency applications is an irradiated 
polyolefin. Dielectric strength is on the 
order of 1000. Dissipation factor is 
0.0005. Form stability is said to be re- 
tained to beyond 300°C. The material 
is available as powder bars, rods, and 
sheets. (Englo Corp., Dept. 848) 

™ BIBLIOGRAPHIES ON FIBER RESEARCH in- 
clude one on electron-microscope work 
and another on x-ray diffraction investi- 
gations. The former lists 79 articles and 
six books; the later lists 58 articles. Do- 
mestic and foreign publications are in- 
cluded (Philips Electronics Inc., Dept. 
852) 

S SIGNAL GENERATOR furnishes square 
waves and sine waves over the frequency 
range 20 cy to 1 Mcy/sec. The instru- 
ment consists of a sine-wave generator, 
a square-wave generator, and an output 
amplifier. The frequency of the sine 
wave is determined by a resistance-ca- 
pacitance network, Harmonic distortion 
is less than 1 percent. The square-wave 
generator is controlled by the sine-wave 
section. Rise time is less than 0.1 usec. 
(Hickok Electrical Instrument Co., 
Dept. 845) 

JosHuA STERN 
National Bureau of Standards, 
Washington, D.C. 

ards—Klett Reagents. 

GLASS ABSORPTION 

CELLS = "y" KLETT 

SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 

Klett Manufacturing Co. 
179 East 87 Street, New York, New York 

Vol. 128 

Vol. 117-127 
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SCIENCE ON 

July-December 1958 

Jan. 1953-June 1958 

SCIENCE ON 

MICROCARDS 

Volume 128 of SCIENCE, July-December 

1958, is now available on Microcards at $10.00. 

For the first time, the cards are printed front and 
back—and even less storage space is needed. 

Most back sets, starting with Vol. 117, January 
1953, have had to be reprinted—an indication of 

the growing need for this economic way of mag- 

azine storage. 

Order now from 

SCIENCE, 

1515 Mass. Ave. NW, Washington 5, D.C. 

MICROCARDS 

$10.00 

$7.50 each 
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Make titrations a 
routine function for 

lab assistants! Cenco’s 
new Color * Matic End- 

point Detector and 
Volumatic Syringe 
enable quick, suc- 
cessive determi- 
nations — just 
push a button 
and read a 

number. Elimi- 
nates human ele- 

ment and drainage er- 
rors. Precise to within a few 

parts per thousand. Write for 
Bulletin 285. 

No. 20925 Color « Matic Endpoint Detector.$595.00 
No. 20926 Volumatic Syringe $295.00 

CACO CENTRAL SCIENTIFIC CO. 
1718-Mirving Park Road e Chicago 13, Illinois 

® 
Branches and Warehouses — Mountainside, N. J. 
Boston @ Birmingham @ Santa Clara @ Los Angeles © Tulsa 
Houston @ Toronto @ Montreal @ Vancouver © Ottawa 

ABNORMAL 

NORMAL 

A prescription 

for 

the control of 

sTAPH: 

am Act 
t handling, the 

lo licking 
ELIMINATE CO 

ed! N TIME TAPE ¢ develop’ e sensitive- 
t labeling PF e pressut ally 

> 5 neede' oisture and 
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fast 
or wetting i 

they resist 
tay on! ? ! sta an SURE with TIME 
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nt and personne E! 

protect patie Use TIM! 
\abor and costly errors. 
a 

PROFESSIONAL TAPE CO., INC. 
355 BURLINGTON RD. * RIVERSIDE, ILL. 



Letters 

(Continued from page 1398) 

albeit obscurely, and thinking himself in 
opposition to my view. 

Perhaps Williams thinks that applica- 
tion can be avoided altogether. I hesitate 
to presume that he is that naive. Legis- 
lators try to control human action by 
compulsion; political leaders (in a de- 
mocracy), by persuasion; military lead- 
ers, by authority; educators, by logic and 
information; advertisers, by influence. By 
various combinations of means of differ- 
ing legitimacy we control and manipu- 

late each other. All societies—in how- 
ever different ways—must control their 
members to some degree. 

The social sciences, among other 
things, explore these controls—causes, 
effects, and effectiveness—and the results 
may be used to improve the means used. 
In the 20th century, social scientists ad- 
vise government, business, and private 
citizens on a host of problems, all of 
which involve the control of human be- 
havior. (I shall not discuss Williams’ 
confusion between “control” and com- 
pulsion and his idea that compulsion is 
always practiced by the few over the 
many). Now, my central thesis was that 

social scientists cannot as scientists deter- 
mine what ends are to be served, though 
they can indicate what means are re- 
quired by each and what effects attain- 
ment of the end may have, and this may 
influence the selection of ends. The situ- 
ation is not very different from that of 
the physicists, though the similarities are 
obscured by misunderstandings such as 
those displayed by Williams. I do not 
believe, however, that these need deprive 
the social sciences of the scientific char- 
acter that they share with the natural 
sciences, 

ERNEST VAN DEN Haac 
New York, New York 

PERSONNEL PLACEMENT 

CLASSIFIED: Positions Wanted, 25¢ per 
word, minimum charge $4. Use of 
box number counts as 10 additional 
words. Payment in advance is required. 
Positions Open, $33 per inch or frac- 
tion thereof. No charge for box 
number. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

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 $33.00 per inch 
4 times in 1 year 30.00 per inch 
7 times in 1 year 28.00 per inch 

27.00 per inch 13 times in 1 year 
26 times in 1 year 26.00 per inch 

25.00 per inch 52 times in 1 year 
For PROOFS on display ads, copy must 

reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 
Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 

iil POSITIONS WANTED iil 
Biochemistry, Ph.D. Now assistant professor of 
pharmacology in large eastern medical college, 
Desires to return to department of biochemistry, 
academic or industrial. Considerable rercerch 
and teaching experience. Box 121, SCIENCE. 

Biologist, B.A., 1957, Reed College; background 
in physics, mathematics, chemistry ; 2 years’ 
museum experience as curator of science. In- 
ventive; interested in doing original research in 
biology, evolution, biochemistry, astronomy, 
space medicine; field or laboratory work. Will 
train. Christopher Ray, Everhart Museum, 
Scranton, Pa. xX 

Biologist, Ph.D., 10 years’ sere experience. 
Numerous publications. Box 113, SCIENCE 

5/29 
Biologist. Young woman Ph.D., desires teaching 
or research position in plant pathology or bot- 
any. Box 117, SCIENCE, 

Botanist, Ph.D. Genetics, biology, general zool- 
ogy, plant anatomy, “microtechnique, human 
anatomy; research in air pollution and teaching 
experience. 40 years old. Wants teaching or re- 
——. college preferred. Box 115, 
SCIENCE. 5/29; 6/3 

Microbiologist, Ph.D. Broad experience in bac- 
genio lony i. also interested in biology. Box 2, 

||| POSITIONS OPEN ||| ||| POSETIONS OPEN |}! 

ADMINISTRATIVE ASSISTANT 

RESEARCH 

A leading pharmaceutical firm requires 
an administrative man for research di- 
vision. Job includes line and staff func- 
tions. Experience in research, industrial 
relations, budget, supplies, and services 
helpful. Job reports to manager of re- 
search administration. Must have at 
least a B.S. degree in physical or bio- 
logical sciences. Send complete résumé, 
including salary requirements to 

Box 108, SCIENCE 

ASSISTANT DIRECTOR 
FOR FOODS AND DRUGS 

A progressive midwestern pharmaceutical 
company is seeking a Ph.D. in chemistry. 
pharmacology, or related field, 30-40, for 
the scientific relations department. He 
should be able to write clearly and interest- 
ingly, to meet people easily and should 
have experience in the pharmaceutical in- 
dustry. An excellent five-figure starting 
salary and liberal benefits are provided. 
We are an expanding company with sales 
in excess of 60 million dollars, and a strong 
research division. Reply with résumé, in- 
cluding present and past earning levels. 

Dr. James A. Garrison 
Professional Employment Manager 
Mead Johnson & Company 

Evansville, Indiana 

ATOMIC 2 PERSONNEL, INC. 
SEND YOUR RESUME OR A NATIONAL 

EMPLOYMENT AGENCY 
Sagpasyieta for the REQUIREMENTS 
: . < NUCLEAR FIELD 
‘onfidential ° 
Handling NO CHARGE TO 

INDIVIDUALS 
1518 Walnut St Phila, 2, Pa. » PE 5-4908 

Biochemist, Physiologist or Biologist with strong 
biochemical interests, recent or 1959 Ph.D., de- 
sired to participate in basic research on cellu- 
lar metabolism and renal transport mechanisms. 
May Institute for Medical Research, 421 Ridge- 
way Avenue, Cincinnati 29, Ohio. x 

Parasitologist, Ph.D. June 1958. peare seach 
ing or research position, Box 114, SCIENCE. 

Writer, experienced researcher, medical, psy- 
chiatric, physiological, legal, general. Can re- 
write, ghost. G. Marin, 402 85th Street, Brook- 
lyn, New York. x 

Biochemist Physical, Ph.D. To participate in 
USPHS research program (3- -year grant) deal- 
ing with study of plasma proteins with physical- 
chemical techniques, for example, ultracentrifu- 
gation, chromatography, light scattering, and 
so forth. Salary, . $8000 plus annual $500 incre- 
ment. New York City area. Address replies to 
Box 118, SCIENCE. 6/5 

Biochemist, Ph.D. or M.D., for chief of the bio- 
chemistry division of the department of pathology 
at a large midwestern university and teaching 
hospital. Excellent opportunity for independent 
research. Salary over $10,000 depending upon 
qualifications. Position available September- 
October, 1959. Curriculum vitae requested. In- 
terview arranged. Box 97, SCIENCE. 

5/15, 22 

Biochemist, Ph.D., to take charge of clinical 
chemistry department under direction of pathol- 
ogist in acute general hospital, preferably one 
with previous hospital experience. Salary open. 
Write Robert C. Kniffen, Managing Director, 
New Britain General Hospital, New Britain, 
Connecticut. X 

Botanist: For staff editorial position with Bio- 
logical Abstracts. M.A. or Ph.D, in plant sci- 
ence required. Previous editorial experience not 
essential. Beginning salary $5000—$7500, de- 
pending upon training and experience. Oppor- 
tunity for advancement unusually good with this 
rapidly expanding organization. Mail inquiry or 
application (including pertinent biographic data) 
to Mrs. H. Philson, 3815 Walnut Street, Phila- 
delphia 4, Pa. 5/29 

(a) Chief, pharmacology division, research de- 
partment, one of country’s leading industrial 
companies; Ph.D. or . or combination of 
both, preferably the latter; administrative abil- 
ity important ; laboratories occupy newly con- 
structed building designed for their purpose; 
business arrangements dependent upon qualifi- 
cations, (b) Physiologists, Pharmacologists, Bio- 
chemists; scientists with Ph.D., M.S. and B.S.; 
although majority of appointments are at top 
level, additional training available; particularly 
interested in obtaining senior organic or phar- 
maceutical chemist who has had radioisotope ex- 
perience and well qualified in research ; organi- 
zation specialising iz in research in nuclear sci- 
ences; East. (c) Chemist, preferably Ph.D., 
300-bed general hospital; preferably man who 
will look upon association as career opportun- 
ity; college town, snot ec near New York City; 
starting salary $5-4 Medical Bureau, 
Burneice aot ty Disses, $00 North Michigan 
Avenue, Chicago. Xx 

Endocrinologist, Research, Challenging oppor- 
tunity as independent investigator to conduct 
and supervise research in general endocrinology. 
Experience in biological aspects of reproduction 
helpful but not essential. Ph.D. in endocrinology 
or related fields required. Please send complete 
résumé to Dr. Dorsey E. Holtkamp, The Wm. 
S. Merrell Company, Cincinnati 15, Ohio. 5/22 

Man wanted to cover selected and profitable ter- 
ritory for specialty firm in Midwest. Must have 
some laboratory background and desire to sell. 
Products now servicing more than 11,000 labora- 
tories in the United States providing a positive 
labeling s egetem for ie weenneneres and institutions. 
Box 60, 

New World-Wide Graduate Award Directories 
for American scientists, teachers, librarians to 
subsidize 9 education and research. Stipends 
$200-$10,000. Volume I (1957), $3; volume II 
(just published, no duplication), $3; both vol- 
umes, $5. Limited editions. Complete, specific 
information on 400 awards in United States and 
overseas in each volume. CRUSADE, Sci., — 
99, Station G, Brooklyn 22, N.Y. 
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a HM POsttrons OPEN jill | {iii Pestrions OPEN jill [ll]. POStTIONS OPEN [iI gh 
re- 
in- LABORATORY TECHNICIAN RESEARCH LIFE & PHYSICAL SCIENTISTS— 
" INVESTIGATOR Administrators, Biologists, Chemists, Mathematicians, Physicists 
of B.S. in acest Loc ig aan ae SEEKING OR ANTICIPATING A CHANGE OF POSITION? 

rience for cancer research in immunology. We are fellow scientists who can best meet your career needs and pl i are New York City. Send résumé to ra SOK 116 Scmueee INDUSTRY, COLLEGES & UNIVERSITIES, HOSPITALS, GOVERNMENT 

10t “a Many screened challenging positions for all graduate levels are now available offeri PHARMACOLOGIST ‘a= page= by ge songs upper income earnings, e.g., Research Chemist, Inn ar- as een q . ustry ; Research Scientist (Mathematician or Physicist), Indust 9200; ral ie wid dia ek eG shear reer Research Administrative Biologist, Industry $12,000. Direct onda te se 
experience in cardiovascular research. In _ confi- Dr. A. H Hammond dence kindly send curriculum vitae to Personnel = = oes , 

AG Director a Se NATIONAL SCIENTIFIC PERSONNEL BUREAU, INC. 
Manufacturer of Fine Pharmaceuticals P. O. Box 2707, Washington 13, D.C. 

60 Orange St., Bloomfield, N.J. 

Plant Pathologist; Ph.D. to be project leader of 
fungicides and nematocides laboratory whose pri- 
mary function is screening and evaluating for 

each new candidate pesticides, Biochemistry, fungus 
— physiology, and/or plant physiology are desir- 

| able minor disciplines which aid the professional 
biologist in contributing to successful synthetic 
research program. Write Research Director, 

USE THIS EASY SELF-MAILER to obtain 
further information 

research projects involving biochemistry and + Hy t hi appointment in the Uni- 
R. eaders : Sornies 

To: SCIENCE MAGAZINE 

Room 740 

% versity of Alberta Medical School, while not 
r automatic with this appointment, is customary. 
€ There will be ample opportunity to carry on in- 
l dividual research. The qualifications required are 
d a degree in medicine and special training and 
e experience in biochemistry. Preference will be 

iven to those holding the M.R.C.P. or 
9 -R.C.P. or a doctorate degree in biochemistry. 
- Male age 30 to 40 preferred. Salary $10,000— 

oe Niagara Chemical Division, Middleport, | New 
ng York, for application for employment olan! as 22 May 1959 
“nt eow ti 
ion ? ¢ : 
= SCIENCE RT nde age eo an AD- | kR / ‘ 
n- MINISTRAT urgently neede or posi- 

tions in many states and foreign lands. Monthly ea ers erutce 
22 non-fee placement era Bo 1952 — com- 
a plete job data, salaries. Members’ qualifications . rape ee 
cal and vacancies listed free. 1 issue, $1.00. Yearly Information Requisition 
Ol- (12 issues) ani = ue 
ne SCI., Box 99, Station G, Brooklyn 22, N.Y. ew | i , e " “g t's simple: Mark—Clip—Fold—Mail—No stamp required 
i UNIVERSITY COLLEGE OF PIUS XII Thi na i , Rae ey: e is Coupon is for your convenience—to facilitate your requests for further - Applications are invited for the various posts : : P . a 
= ss Sachiaied altonrn: beltne. Thu Collage ts in epecial information about advertised products and items in New Products. 
“3 relationship with the University of South Africa, F 
mF and is vigorously expanding. The posts would be rom: 
las particularly suitable for those interested in uni- 
an versity teaching in Africa and to small classes. 
ris Further particulars, including salary, are ob- oo ESS eae a ers oc OMEN onus 5 a lerene oe 
or tainable from the Registrar, University College 
a) of Pius XII, Roma, Basutoland, to whom im- 
a mediate enquiry or provisional application should MN os a's. 40 vce. cie.e GeO eee bad ae tee ch po aaemae 29 be made, mentioning qualifications, experience, 
ua i two referees, age, marital status, and other rele- 
e- q vant details. All appointments are immediate for UE icc ok ok ics « enc ck eee ee 
al CC RE pe TS SR ee pa re PO ee oy eee ee kk oe 
. j below. Preference will be given to applicants 
“a | with experience in lecturing at a college or uni- { Ee ee ene os Zone State 
3 versity. (Piease print ae type) Ceeceeceecentesec 
fi- ] agi in Chemistry to —. work - 
o- | uly 1959, or as soon as possible thereafter, wit M H — s. it P 
. at least a master’s degree, preferably with special ark, clip coupon—FOLD HERE along this line—mail 
» qualifications in organic chemistry. 
4 Lecturer in Mathematics with at least M.Sc. 
x Lecturer in Zoology with at least Ph.D. and 
. specialization in ecology and/or physiology, and Postage 
. to begin lectures in July 1959. WillbePaid 
10 Lecturer in Geography with at least B.Sc. 
n- (honors). 
“4 Lecturer in Commerce with at least honors; 
ig preferably master’s degree. 5/22 
x 
- UNIVERSITY OF ALBERTA HOSPITAL, 
> rhe aio oe yf ge Coo anger gy Ap- | 
c plications are invited for the position o ssist- 
y. ent Director, of the ppcemetment of ciate BUSINESS REPLY MAIL 
n aboratory Services. e duties will be con- First Cl i 
'y cerned with the future development of the bio- | sine ass Permit #12711 New York, N.Y. 
fe chemistry laboratory service in the hospital, con- 
nh. sulting and advising on clinical problems and 

1S $12,000. Interested parties should apply to the 11 West 
E ne onl be cea pe = ae of _ 42 Street 
s ospital, giving full details and names of two 

references, 5/8, 15, 22 New York 36, New York 

H Zoologist. Ph.D, interested in teaching and re- 
: =, Must have a good back noel ey Fel 

omy. Duquesne University, Pittsburg! enn- 
2 sylvania. ” "5/22 Fasten Here Only 
. Staple, Tape, Glue 
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The Market Place 
BOOKS + SERVICES +» SUPPLIES - EQUIPMENT 

DISPLAY: Monthly invoices will be sent 
on a charge account basis—provided 
that satisfactory credit is established. 
Single insertion $33.00 per inch 

4 times in 1 year 30.00 per inch 
7 times in 1 year 28.00 per inch 

13 times in 1 year 27.00 per inch 

jl PROFESSIONAL SERVICES HH 

HISTOLOGY 
for 

Industry and Research 

GEORGE L. ROZSA, M.D. 
143 Linwood Ave. Buffalo 9, New York 

GRant 7165 

LABORATORY SERVICES 
for the 

FOOD and DRUG INDUSTRIES { 

\ 
t 
i] 

Drug Evaluation, Food Additive Studies, ¥ | 

II|| BOOKS AND MAGAZINES || 

Your sets and files of 
scientific journals 

are needed by our library and institutional cus. 
tomers. Please send us lists and description of 
periodical files you are willing to ott nt high mar- 
ket prices. Write Dept. A3S, CA ER'S, Inc. 

Renee 3 go Re 

SCIENTIFIC JOURNALS WANTED 
Sets, Runs and Volumes bought at top prices. 
————————__ Your wants supplied from 
our Back Files of over 3,000,000 periodicals. 
Abrahams Magazine Service; N. Y. 3, N. Y. 

26 ti “oe 26.00 : Chemical and Biological Assays, 
“parle IR oe ——— Clinical Studies, Research “ 52 times in 1 year 25.00 per inch = 

Foteach SCIENCE 4 weeks before date PRTC ee ||| SUPPLIES AND EQUIPMENT |jjj 
of issue (Friday of every week). Div.S, 1921 Walnut St., Philadelphia 3, Pa. RI6-4322 
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GERMANTOWN 

Use this easy self-mailer to obtain further information about 

items or literature from the New Products section as well as 

THE JUNIOR 
Garceau 

Electroencephalograph 
Price $575.00 complete. 

from advertised products. 

No Batteries 
Requires no Shielding 

Prompt Delivery 
A.C. Operated 
inkless Writing 

Shipped Ready te Ren 
ELECTRO-MEDICAL 
LABORATORY, INC. 

South Woodstock 2, Vermont 

NEW PRODUCTS 

Circle below desired number corresponding to: 

830 835 836 840 845 846 848 

ADVERTISERS IN THIS ISSUE 

In the below list, check page number of advertiser from whom you would like 
more information. If more than one item appears in ad, letters A, B, C are 
used to indicate particular items available in order of appearance in advertise- 
ment. Where more than one ad appears on page, U indicates upper ad, L 
lower ad, 1 inside ad, M middle ad, and O outside ad. The covers are 
designated by IFC (inside front cover), IBC (inside back cover), and OBC 
(outside back cover). Advertisements in Personnel Placement and Market 
Place are not keyed. A multiplicity of items is indicated by *. Readers are 
requested to specify on this coupon the particular item in which they are 
interested; otherwise, the request cannot be processed. 
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other High Radiopurity tagged compounds 

Cra 
BOX 688 BURBANK, CALIFORNIA 

BACTERIOLOGICAL AND_ GROSS 
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IN OUR QUALITY CONTROL 
HUNTINGDON FARMS, INC. 
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Engineers — Scientists 
Required for many aspects 

4S- i of General Electric’s 
: Aircraft Nuclear Propulsion 
Ic. Program... 

APPLIED 

RESEARCH & 

DEVELOPMENT _ 290) See Re aie a 

AT THE PhD Metallurgy Sons cad Sainmabanee SEA Sea ane oe 
i chanical and electrical tests. Analyze data. 

Physics or Carry out reactor analysis and nuclear design of power 
| | fe) ee Aw INTER - Nuclear Engineering plants, including formulation of nuclear design specifica- 

tions and test requirements. 

4 DISCIPLINARY P ie 2. tt ee A eS 8S ee 

Physical Chemistry Supervise applied ceramic research including fabrication 
. processes, testing of ceramic bodies; development of novel 

or Ceramic ceramic materials. 
Engineering 
££ es @.6 8 @ Che oe 6 6 & 610 @ @ 64 6 8 6 ©. & G £4 4.2 See 

Physics Conduct theoretical investigations of effect of neutrons and 
Opportunities now exist for a photons on matter. 

= number of scientists and engineers 
— with imaginative minds and estab- 

lished reputations to contribute to 
extremely sophisticated nuclear 
propulsion systems, where theoret- 
ical advances must be wedded to 
new standards of reliability and 

oé@-e0 Cee ofe @.e eee e 6&8 © 668 620 2 2 8 B.S ee 

Mathematics, Engineering analysis of physical systems in electro-me- 
Electrical chanical areas, deriving equations iated with syst 
Engi : study. Develop generalized digital program for parametric 
ngineering study of these systems. 

performance Mathematics Apply advanced mathematical procedures and approaches 
rp in resolving complex problems in areas of reactor analysis. 

Qualified engineers and scien- ®) 
tists are invited to inquire about CF oS eS ee : 

~ these opportunities to pursue orig- Physics Advanced Reactor Analysis. Plan objectives of experimen- 
inal work in a pioneering area with or Nuclear tal reactor investigations, which adequately combine po- 

* : ° tentialities of experimental techniques and improvement 
General Electric. Engineering of Gectatical mattada, 

Write in confidence, including RS 8 8 as oe eee 
salary requirements, to: h) Physical Metallurgy — : - 

Mr. G. W. Travers, Div. 74-WT or Mechanical Undertake responsibility for studies regarding various ma- 
- i terials used in moderator materials development. 

° Engineering 
A. ee Oe To ee 

fn) Nuclear Plan, design and analyze specific nuclear shield tests — 
_ G 7 N £ 4 A L FE LE C T a | Engineering part of broad nuclear shield design program. 

P.O. Box 182 Cincinnati 15, Ohio P . . e e . - . . . . > o . ° . . 7 . > . . . . . . . . > > 7° > . ° 

Physics Participate in shield physics experiments, to provide fun- 
damental data for shield design. 

- A number of additional positions in areas described above are also available to candidates with a Master’s Degree. 



One of many assembly lines of skilled operators employing AO CYCLOP- 
TIC Stereoscopic Microscopes to assemble advanced germanium computer 
transistors at Texas Instruments vast Semiconductor — Components divi- 
sion in Dallas, Texas. 

Here’s how Texas Instruments 

mass produces precision transistors 

with AO’s CYCLOPTIC Microscope 

Precision assembly of minute components for transistor 

production offers no problem to the skilled workers at 

Texas Instruments. Using the AO CYCLOPTIC Stereo- 

scopic Microscope, material that is practically invisible 

to the eye assumes accurately magnified proportions 

... the entire assembly operation is observed in crisp, 

erect, three-dimensional detail. 

Bright, shadowless lighting is beamed deep inside 

the small unit apertures with AO’s exclusive Vertical 

Illuminator attachment. The instrument's remarkable 

long working distance assures the operator complete 
freedom of movement and affords ample room to ac- 

commodate larger objects and assembly tools. 

American Optical Company 
( 
@ INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 
SPENCER 

With the instrument body inclined at a 30° angle, 

the operator can work in a natural, more comfortable 
position. 

When manufacturing small precision assemblies... 

many progressive companies such as TI, depend upon 
the AO CYCLOPTIC to render the unit in visual 

“working size” dimensions. 

If you have a particular production situation that 

3-D magnification would help, why not discuss it with 
a capable AO Sales Representative. He can recom- 

mend the AO CYCLOPTIC Stereoscopic Microscope 
that will certainly solve your individual problem. There 

is no obligation, of course. 

a ee a oe ee ee eee a ee ee ee ee ey 

0D Please have AO Sales Representative demonstrate the AO 
CYCLOPTIC Microscope. 

OD Please forward AO CYCLOPTIC Brochure SB56. 
Name 
Address 

Zone State 




