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THE MALNOURISHED MIND

Elie Shneour; Foreword by Lee Salk.A new perspective on the raging controversy over
race, diet and |Q. “Dr. Shneour has performed a major service.'—Sen. Edward M.
Kennedy. “A remarkable book:'—Dr. Stephen Zamenhof, U.C.L.A. Hardcover, $6.95

FRONTIERS OF SCIENCE 1: Introduction to Physics o
FRONTIERS OF SCIENCE 2: Introduction to Modern Medicine

S. R. Butler and Robert Raymond, foreword by Bentley Glass. Sound introductions to
the principles of modern science presented in a lively illustrated format, this popular
newspaper feature is now available in book form for use as a reference or alternative
“textbook. Doubleday Anchor Originals. Paperbound, $1.95 each volume.

THE KIRLIAN AURA
Photographing the Galaxies of Life

Edited by Stanley Krippner and Daniel Rubin. The first major book on kirlian photogra-
phy, the electrophotographic process that actually records, in brilliant colors, the
distinctive “auras” that surround humans and other living beings. “The harbinger of
anew era in scientific research’—Psychic Magazine. Paperbound, $3.95

THE NERVOUS SYSTEM

Roger Lewin. Written in a lively style, this book explains how the nerves and brain work
together. It confronts the questions and issues that make neurology the most exciting
field of biology in the 1970’s. A Doubleday Anchor Original. Paperbound, $1.95

THE HUMAN NATURE INDUSTRY
How human nature is manufactured,
distributed, advertised, and consumed
in the United States and parts of Canada

Ward Cannel and June Macklin. What kind of people are people? A journalist and an
anthropologist look for answers in this wide-ranging and provocative book, “witty and
often fun to read.’— Library Journal. Hardcover, $7.95; paperbound, $3.50

ETHICS OF GEN ETIC CONTROL

Ending Reproductive Roulette

Joseph Fletcher. Human control of reproduction is here. But do genes enjoy civil
liberties? And who owns test-tube babies? These are two of the questions examined in

this outspoken essay on the ethics of the biological revolution. A Doubleday Anchor
Original. Paperbound, $1.95

ICE AGE LOST

Gwen Schultz. Pulling together all the clues to the past, this vivid and dramatic

narrative shows how glaciers were formed, how they helped shape our landscape, and
how our ancestors evolved during the great Ice Age. Looking to the future, it shows how
man and nature threaten the remaining glaciers, our greatest reserve of fresh water.

This is a book that should be read by everyone interested in OR ,O

the ecological processes of our earth. Hardcover, $10.00
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One camera took all of these pictures
and delivered them inseconds.

Chromatogram of urological
specimen. Type 108.

35mm slide of' muscle
structure. Type 46L.

Bone combs from Middle
Ages. Type 52.

Photomicrograph of experimental
galvanized coating. X100. Type 107.

Démaged automobile piston.
Type 55 positive/negative.

It’s the one camera that couples speed with flexi-
bility.

It fits practically any job you have because it lets
you use 13 different Polaroid instant films in 4 x 5,
pack or roll formats.

They give you exactly the records you need—in
full color or black and white (fine-grain, high-
speed, negative with matching positive, and even
black and white transparencies).

And not one of them takes more than two minutes
to develop.

The modular design of the new MP-4 lets you
interchange cameras, film holders and lenses. Be-
cause the light arms are completely adjustable, it

Polaroid®

Lung with tumor.
Type 108.

The new Polaroid MP-4 camera.

canhandleeventhe mostdifficultlightingsituations.
And you can shoot at any angle or perspective be-
cause both camera mount and column rotate
through a complete 360 degrees.
And you can’t go much further than that.
The MP-4 Multipurpose Land camera be-
longs in every laboratory and photo stu-
dio. It delivers in seconds what other
photographic processes can take
hours to achieve.

For more information or a demonstration,
write to Polaroid Corporation, Dept. 26-254,
549 Technology Square, Cambridge, Mass.
02139. Or call collect (617) 547-5176.
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The Biology of Alcoholism
Cancer—A Comprehensive Treatise
Comprehensive Virology
Contemporary Topics in Immunobiology
Contemporary Topics in Molecular Immunology
Environmental Science Research Series
Handbook of Genetics
Immunological Aspects of Allergy

and Allergic Diseases
Methods in Membrane Biology
NATO Advanced Study Institutes Series
The Ocean Basins and Margins
Treatise on Solid State Chemistry
Water—A Comprehensive Treatise

PLENUM PUBLISHING CORPORATION

227 West 17th Street New York, N.Y. 10011
In United Kingdom: 4a Lower John Street, London W1R 3PD, England
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You won't really be sure about him

till he’s on film

You may not be too sure about him after
he’s on film, either. But at least you’ll
be able to study him leisurely, with
clarity. That is, if you’re as careful about
photographing specimens as you are in
preparing them for electron microscopy.
(Besides, it makes things easier for who-
ever does the printing.)

Kodak gives you a choice of plates
and films that lets you tailor your pho-
tography to subject and equipment sta-
bility. If you’re using the SEM, we sug-
gest using Kopak Commercial Film
4127 (EsTAR Thick Base). For transmis-
sion electron microscopes—KopaK Elec-
tron Image Plates and Kopak Electron
Microscope Film 4489 (EsTarR Thick
Base).

For print processing, look into the
Kopak EKTAMATIC Processor, Model
214-K. It occupies only 12 x 30 inches

Tsetse fly, seen with a
scanning electron microscope, 60X,

of table space, and delivers ready-to-use
prints on Kopak Extamatic SC Paper
in 15 seconds. Filters give you a choice
of paper contrasts from one box. Less
paper to stock. You never run out of the
grade you want.

Send us the coupon, and we’ll send
you details.
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From

Amersham/Searle

PCS"The complete aqueous cocktail
NCS"The complete tissue cocktail*

PCS is designed for aqueous

inorganic and organic samples.

Generally it will hold more
water and count with higher
efficiency than the cocktail you
are currently using. PCS con-
tains all necessary ingredients,
including fluors. In most cases,
you just add the radioactive
sample to the counting vial
with 10 ml or more of PCS,
shake vigorously, and count.

NCS is designed for solu-
bilizing complex biological
materials in toluene cocktails.
Tests with NCS on whole tissue,
blood, and plasma show higher
figures of merit (counting
efficiency times sample
weight) than other digestion

reagents or procedures. NCS is-

the strongest (0.6N) solu-
bilizer for liquid scintillation
counting.
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Contact our technical service
department for detailed
information.
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Amersham/Searle

AMERSHAM / SEARLE CORPORATION

An Actiwty of G D Searie & Co and the Radiocnemicai Centre

2636 S. Clearbrook Drive/Arlington Heights, lllinois 60005
Telephone: (312) 593-6300—Telex: 28-2452
In Canada:

400 Iroquois Shore Road/Oakville, Ontario
Telephone: (416) 364-2183 —Telex: 069-82216

Our specific activity is service

*NCS with Spectrafluor
for liquid scintillation counting
NCS U.S. Patent 3,506,828



Iskeepingup

geiling you
4, down?

As a professional, you prob-
ably find reading journal ar-
ticles to be a stimulating,

educational, pleasurable
experience. But the job of
digging through piles of
journals week after week to
find these articles is not. It's
tiresome. Expensive. A time
waster. And it's unnecessary.

ASCATOPICS® can make
keeping up with the journal
literature as easy as opening
your mail. Each week it
brings you a list of journal ar-
ticles that relate specifically
to your work. Automatically.
Less than three weeks after
the articles are published.

You simply tell us what topics
you want to keep up with.
(Order any of the 17 most fre-
quently selected topics right
now or send forthe complete
list). ASCATOPICS takes it
from there. Then every week
the ASCATOPICS computer
system checks the latest is-

ASATOPICS

ISI's computerized

literature alerting service
makes keeping up

as easy as opening your mail.

sues of 3,500 of the world'’s
most important journals in
science and the social sci-
ences. In seconds, it locates
and prints out the titles, au-
thors and journal citations of
articles you ought to be
reading.

So if keeping up has goften
you down, now's the time to
let ASCATOPICS make life a
little easier for you. Use the
coupon to order any one of
the ASCATOPICS listed or to
get a complete list of topics
you may select.

©1974151

Order any of these frequently selected ASCATOPICS

Air Pollution —Effects, Source

Juvenile Hormones ... GB31

& Contrél ABl |ibrary & Information Science ... JB42
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Cancer Chemotherapy ... CB8 Permeability ... BB46
Carcinogenesis —Chemical ......... CB13 Prostaglandins ..., DBSO
Detection & Identification of Spectroscopic Techniques —
Narcotic Drugs & Poisons ............ DB33 NMR, ESR ... EBS1
Drug Addiction & Abuse ... CB26 Tissue Culture ... . ... BB
Heavy Metals in the Environment AB8 Water Pollution —Effects, Source
Insects —Chemical Control & CoNntrol ..o AB1S
(Insecticides & Pesticides) ............. GB29
_____________________________ 1
| 0O Please enter my subscription to the following ASCATOPICS® |
| at $95*each per year: OBill Me O Payment Enclosed |
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| OPlease send me a complete list of all ASCATOPICS. |
' Name '
' Organization Telephone '
' Address '
| City State |
| Zip Country |
*U.S.. Canada. and Mexico (includes First Class mail delivery of printouts). $105 all other locations (includes Air
I Cargo shipment of printouts). '
| O Check here for individual Air Mail delivery of printouts. U.S.. Canada. & Mexico. $105. All other locations. $125. I
| = 2 29-(2)-393 I
| D@D Institute for Scientific Information I
| s Chestnut St Phila.. Pa. 19106, U.S.A., Tel: (215) 923-3300, Cable: SCINFO, Telex: 84-5305 ]
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Worthington Colla

White fat cells, obtained by enzymatic digestion of parametrial adipose tissue as used in study of membrane mediated responses.

enase...

specifically blended
for cell isolation.

In microbiological studies of animal cells, it often
is desirable to isolate and separate the cells for further
study. The researcher’s need is to separate the cells from
the connective and cementing materials without damag-
ing the cells themselves.

Many researchers found that a natural mixture of
digestive enzymes produced by a non-toxigenic strain of the
bacterium Clostridium histolyticum provided the separa-
tion remarkably well. The enzymes, without the toxin
that many of the Colstridia produce, effectively digest
away the materials connecting the cells into a tissue, but
leave the cells themselves virtually untouched.

The enzyme mixture is named after its more unique
member, Collagenase. Worthington supplies Collagenase
in several degrees of purity ranging from crude to highly-
purified; researchers have generally found that the less
purified material is more effective in releasing intact cells
from tissues. The effectiveness, however, seemed to differ
with different tissues, and it did not always match the
quantitative differences noted in our assay labs.

A program was therefore initiated by Worthington
aimed at correlating effectiveness of samples on specific
tissues with results of our own biochemical assays. We en-
listed the support of several dozen prominent researchers;
they evaluated more than a hundred samples of regular
production and specially prepared lots of Collagenase in
their own studies.

Evaluation of these studies has enabled us to cate-
gorize our crude Collagenase into four different types
which are blended and classified according to the specific
tissues for which each is best suited. The four types are
available as listed in our current catalog.

TYPE CHARACTERISTIC TISSUE BEST SUITED

I Normal balance Fat cells; Adrenal tissue
11 High Clostridiopeptidase  Liver, Bone, Thyroid
I1I Low Proteases generally
v Low Tryptic activity

Mammary
Pancreatic Islet cells

The increasing use of Collagenase in cell isolation
is encouraging. Credit for the program’s success is due to
the many researchers who cooperated so openly with their
time and talent.

Your comments and interest are welcome. Addi-
tional information on this application of Collagenase and
a copy of our current catalog are available on request.

\VORTll-IgNQTON

Worthington Biochemical Corporation | Freehold, New Jersey 07728 U.S.A.
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Scan gels
with or without
staining

—
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SCANNER

Gels polymerized and electro-
phoresed in UV-transparent tubes
can be scanned in the same tubes at
280 nm without staining. Stained
gels can be scanned at 580 nm, 620
nm, or 660 nm. Dual beam scanning
subtracts ampholyte absorbance in
isoelectrically focused gels.

The scanner is an accessory for the
ISCO absorbance monitor, which also
scans chromatographic effluents and
centrifuged gradients at 13 wave-

" lengths over 8 sensitivity ranges. Op-
tions include a built in 10 cm
recorder and Peak Separator, which
deposits each chromatographic peak
into individual collection tubes.

ELECTROPHORESIS
APPARATUS

The linear align-
ment of gel tubes
and an easily low-
ered bottom buffer
tank allow con- 487 e
venient access to R
tubes. Leakproof molded buffer tanks
have electrical interlocks and in-
tegral cooling.

All ISCO biochemical research in-
struments are described in our cata-
log. Send for your copy today.

N

LINCOLN, NEBRASKA 68505
TELEX 48-6453

BOX 5347
PHONE (402) 464-0231
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heat transfer and have obtained some
unanticipated results.

A body loses heat to its surroundings
at a rate proportional to their tempera-
ture difference. The quantity of heat
required to maintain the difference,
and therefore the heating fuel costs,
is directly proportional to the differ-
ence between the indoor and outdoor
temperatures. This is the basis of the
well-known ‘“‘degree-day” concept.

Reducing the indoor temperature for
a long period of time saves heating fuel
because of the direct dependence on
the temperature difference; as long as
the outdoor temperature does not ex-
ceed the indoor temperature, the saving
is independent of the outdoor tempera-
ture (I). Thus, an indoor temperature
reduction from 70°F (21.1°C) to a
minimum of 55°F (12.8°C) will al-
ways accrue the same saving when the
outdoor temperature is below S55°F.
The most important consequence of
this is that arguments based on heating
fuel savings which would trade deep
winter days for days requiring heating
later on are, for all outdoor tempera-
tures below the minimum thermostat
settings, wrong (2).

Further, two types of fuel saving can
be distinguished: those with constant
minimum thermostat settings, and
those during which higher temperatures
are reestablished (warm-ups). Warm-
up periods clearly subtract from the
reduced-temperature savings, and their
number should be minimized (3).
Thus, as long as the temperatures and
total times remain the same, restructur-
ing holiday periods will only result in a
net saving of heating fuel if the total
number of warm-ups is reduced. Thus,

- consolidation of holiday periods to re-

duce the number of warm-ups will ef-
fect net heating fuel savings (4).
Finally, heating fuel savings will be
effected by lowering thermostat settings
wherever possible, consistent with hu-
man needs and the prevention of dam-
age to physical plant through freezing
(5). This implies rescheduling holidays
to take advantage of safe periods for
complete shutdown. Such opportunities
for major savings occur in the late fall
and early spring in most regions where
minimum temperatures above 32°F
(0°C) are expected and there is no
danger of very low temperatures which
would result in freezing conditions in
service areas carrying water (6). Thus,
the greatest heating fuel savings may
accrue in facilities which are in con-
tinuous operation during the coldest

portion of the year (7)—when heating
to a relatively high temperature is
necessary in any case to avoid damage
through freezing—and which are com-
pletely shut down in fall and spring
periods that are very cold, but above
freezing.

J. J. ZUCKERMAN
Department of Chemistry,
State University of New York,
Albany 12222

J. E. ZWEIG

Benét Laboratories,
Waterviiet Arsenal,
Watervliet, New York 12189

References and Notes

1. Heat loss from buildings by infiltration of out-
side air is also directly proportional to the
temperature difference, and can be treated in
the same way with the same result; see C.
MacPhee, Ed., Handbook of Fundamentals
(American Society of Heating, Refrigeration
and Airconditioning Engineers, New York,
1972), p. 452, table 16.

2. This analysis is invalidated for periods during
which the outdoor temperature exceeds the in-
door temperature. Trading heated days for days
in the later spring when heating plants would
normally be shut down will, of course, effect
net heating fuel savings. Also, the risks involved
in running out of fuel in cool but not cold
seasons are considerably lower, and minimizing
risk may still call for the exchange indicated if
fuel supplies are low enough.

3. Every warm-up period is paired with a cool-
down period during which the extra heat stored
in the structure and contents reduces the heat-
ing requirement as cooling to the new, lower
temperature takes place. We have assumed that
thermostat settings are reduced so that no fur-
ther heat is called for until the lower tempera-
ture is reached, and that the facility is not in
use during the cool-down period. In a zero
order approximation, warm-up and cool-down
are irrelevant to heating fuel costs.

4. As a specific illustration, distributing the cus-
tomary 5 days of school spring recess among 5
midwinter weekends serves to create an addi-
tional warm-up period. For climates in which
heating during the spring holiday period is
necessary, this calendar shift will result in
a net heating fuel loss.

5. The determining temperature is, of course, that
measured in service areas containing water
pipes.

6. Building surveys indicate that under some
conditions freezing temperatures can be reached
in service areas even when working areas are
at 55°F (12.8°C). Our treatment ignores heat-
ing by sunshine, which may make significant
contributions in some areas during the fall
and spring.

7. Heating equipment is typically more efficient
when run at full load rather than intermittently
[C. A. Berg, Science 181, 128 (1973)]

8. We thank H. L. Frisch and R. MacCrone for
helpful discussions.

The Density Concept

The article by Day and Day “Cross-
national comparison of population
density” (14 Sept. 1973, p. 1016) is a
commendable challenge to those who
oversimply issues of population pres-
sure, but the conclusion that density
figures are frequently misleading and
often useless has been stated many
times before in scholarly work. The
authors obviously consulted a variety of
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literature, but they overlooked geograph-
ic literature. Geography as a discipline
has been traditionally and centrally
concerned with “spatial arrange-
ment” and “spatial distribution.” The
first geographer to grapple with the
problems of density data for mapping
purposes was working for a commis-
sion on railways in Ireland in 1837
(). It is surprising to us that some
sociologists are only recently coming
to discover the limitations of density
data and of conclusions based upon
them. Geographers for decades have
been discussing such things as “mis-
uses of the {density] concept” and the
“inadequacies” of using the man : land
ratio as a measure of population
pressure.

A cursory review of literature in
general geography, in population geog-
raphy, and in cartography reveals that
geographers have long given attention
to the difficulties of using population
density as an indicator of (to use the
terms of Day and Day) “comparative
conditions of life” or to make “infer-
ence about physical and social condi-
tions.”

In 1937, Wright applied the Lorenz
curve to international comparisons of
“degrees of evenness of different distri-
butions,” including that of population
density (2). The meaninglessness of
arithmetic population density is well
documented in geographic literature.
James noted in 1954 that, “where
total numbers .of people are enumer-
ated within large expanses of na-
tional territory, much of which is
unoccupied, the resulting figure is not
only meaningless, but is sometimes
dangerously misleading as to the true
situation” (3). Furthermore, it is ob-
vious to Murphey that “measures of
population density or of overpopulation
mean nothing unless they can be re-
lated to usable resources” (4). Smythe,
Brown, and Fors cautioned that
“people who are unaware of geo-
graphical controls are prone to misuse
such information [statistics of popula-
tion density]” (5), and Clarke outlined
the difficulties he encountered when he
used density indices (I, pp. 28-29).

The questionable relationship of
population density to economic well-
being is the central theme of Broek’s
idea that, once the role of cultural
achievements in creating natural re-
sources through new technology or al-
tered economic system is understood,
it is wrong “to link population
density directly with economic well-

10 MAY 1974

being” (6). A few years later, Carey
and Schwartzberg also warned that
“students should not infer facts about
economic well-being from population
density alone, for it is only through an
understanding of the dynamic inter-
relationship of all the ecological fac-
tors that we can understand the nature
of a region” (7). The need for other
indices to accompany that of arithmetic
density is possibly the oldest issue con-
cerning the value of density indices.
Over 50 years ago, Aurousseau decided
that “our representations of density . . .
are somewhat artificial methods of ex-
pressing the variation of grouping” (8).
Broek and Webb recently have stressed
the importance of adding the study of
dispersion and pattern to density in
order to give a complete description of
the distribution of population in an
area (9). As well as Monkhouse and
Wilkinson (10), to whom Day and Day
refer, other cartographer-geographers
have commented on the misleading use
of density data in population mapping.
Among these are Robinson and Sale,
who point out the frequently inade-
quate and deceptive nature of the den-
sity map (I1).
These examples are representative of
a body of work that has existed and
been augmented over the years in the
field of geography. It is disappointing
to realize that these contributions by
geographers have been ignored by other
scholars.
SusaN K. WILLIAMS
LARRY PATRICK
Department of Geography,
University of Pittsburgh,
Pittsburgh, Pennsylvania 15260
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Science Advice—A Problem

At the February meeting of the AAAS, a recurring theme was the
need to improve the mechanisms by which science advice is made
available to state and local governments. These governments face an
increasing number of problems with heavy scientific and technological
content in the areas of land management, pollution, nuclear plant siting,
river basin management, waste management, and social issues in an
urban setting. Federal grant-in-aid programs, revenue sharing, and the
“new federalism” have pushed greater technical and scientific responsi-
bilities on local and state governments. With these developments has
come the realization that scientific advice to state and local governments
may be as important in the decades ahead as scientific and technical
advice has been to the federal government in the decades just concluded.
In the 1950’s we had the science adviser to the White House and to
the Pentagon. In the 1970's, we see increasingly the science adviser to
the state house, the courthouse, city hall, and the department of sani-
tation.

At San Francisco, several serious scholars of American science
identified in varying ways the urgent need for assuring the capacity of
local and state governments to deal with present or soon-to-be-imme-
diate problems. A common theme was that the mechanisms for obtaining
and using science advice were weak but that the wells of advice were
overflowing. How, pleaded the eloquent and talented at San Francisco,
can we get good advice to the decision-makers so that knowledge can be
translated into decisions and actions?

While few argued that the problem was this simple, the simplistic
equation of a bag of resources on the one hand and a desperate need
on the other to seek a broker, a middleman, or an organizational de-
vice or gimmick recurred constantly. One speaker even stated that “the
purpose of a science advisory mechanism for local and state government
is to relieve decision-makers of the responsibility of evaluating tech-
nical competence.” Here is, of course, the argument in its simplest
form. Assemble the best minds, ask the most careful and thoughtful
questions, reach solid conclusions, resolve the conflicts between con-
flicting technical views, and the public decision-maker can confidently
adopt as policy the wisdom thus served to him.

It won’t work that way and it never has. Governors, mayors, council-
men, and legislators are responsible for excruciating decisions in the face
of conflicting technical advice just as Truman, Kennedy, and Nixon
and their congresses had to make difficult decisions on the hydrogen
bomb, nuclear testing, and the ABM. In making these decisions they
had to consider tough technical issues and needed to know whom to
believe. Similarly, state and local officials, their staffs, the continuing
civil service bureaucracies which serve them, and citizens will simply
have to be brought up to a level of understanding at which decisions
involving technical issues can be made through the political process.
While the search for useful devices is not wholly futile and may well
produce assistance on the critical problems, the governments themselves
at local and state levels, just as in the past decades at the federal level,
will have to meet the test. Local and state government structures and
staffs largely designed to meet 19th-century problems will have to be
brought up to speed to meet this century’s challenges and those of the
century almost upon us. Scientists, engineers, and thoughtful citizens
must turn their attention to the very quality of local and state govern-
ment itself, as well as to advice and advisory mechanisms.—BREWSTER
C. DENNY, Dean, Graduate School of Public Affairs, University of
Washington, Seattle 98195
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PERSPECTIVES IN CANCER RESEARCH AND
TREATMENT

Edited by Gerald P. Murphy, M.D., D.Sc., Direc-
tor, Roswell Park Memorial Institute.

Honoring Roswell Park’s 75th anniversary, this
important reference provides assessments, with
documentation, of ongoing work and work planned
in clinical treatment, clinical diagnosis and re-
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Institute’s specialist in that field. 1973. $20.00
ALAN R. LISS, INC,, 150 Fifth Ave., N.Y., N.Y.
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DEVELOPMENTAL STAGES IN HUMAN
EMBRYOS. Including a Survey of the Carnegie
Collection. Part A: Embryos of the First Three
Weeks (Stages 1 to 9), by RONAN O’RAHILLY.
CIW Pub. 631.

The first detailed, systematic description of the

carliest stages of human development. The first
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dexes and bibliographic material. Published by

Carnegic Institution of Washington. 1973, 167

pp., 75 figs., $5.00.
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BASIC PRINCIPLES IN NUCLEIC ACID
CHEMISTRY, Volume 1

edited by PAUL O. P, TS’O

This treatise, beginning with Volume 1, is a
truly comprehensive and systematic treatment of
nucleic acid chemistry. Topics covered include:
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Nucleosides; Mass Spectrometry; Nucleic Acids;
and Infrared and Raman Spectroscopy.

1974, $37.50/£18.00
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FOUNDATIONS OF INTERPERSONAL
ATTRACTION

by TED L. HUSTON

This book presents a wide-ranging analysis of
how affectional bonds between persons develop,
the nature of these bonds, and the relationship
of attraction to social interaction. Topics dis-
cussed include: The nature and measurement
of various forms of attraction; the role of attrac-
tion in social relationships; and Romantic attrac-
tion, dating, and mate-selection.

1974, 426 pp., $16.50/£7.90
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HOLOGRAPH

by M. FRANCON

translated by GRACE MARMOR SPRUCH

This monograph presents the fundamentals and
important applications of holography in con-
cise, clear and elegant form. It reviews the
necessary fundamentals of optics, presents an
elegant mathematical treatment of holographic
theory, and concludes with descriptions of sev-
eral types of image storage.

1974, 160 pp., $11.00/£5.30

To order this book
Circle No. 460 on Readers’ Service Card

CLIMATE AND LIFE

by M. I. BUDYKO

cdited by DAVID H. MILLER

The volume is based upon thirty years of re-
search on energy in environments at the earth’s
surface, providing an authoritative examination
of current questions in biology and geophysics.
It gives meticulous coverage to such topics as
vegetation productivity, the survival of forms
of life, past changes in climate, the effect of
polar ice, and the changes now being brought
about by man. .
1974, 520 pp., $35.00/ £16.45
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Introduction to Molecular Embryology
By J. Brachet

Written by a leading developmental biologist,
this book is a fascinating tour of the puzzles of
molecular embryology and the main stages of
embryonic development. For students of biology
and medicine,

Heidelberg Science Library Volume 19, 1974, xi,
176 pp. 67 illus. paper/$5.90. Published by
Springer-Verlag, New York Inc., 175 Fifth
Avenue, New York, N.Y. 10010.
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Basic Principles of Plasma Physics:
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To order this book
Circle No. 433 on Readers’ Service Card

MASATO MORITA
Beta Decay and Muon Capture
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ski.
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by Seville Flowers, edited by Arthur Holmgren.
Seville Flowers spent his life collecting samples
and cataloguing data on Western mosses. The
result is a monumental work, destined to be a
classic in its field. The book includes descriptions,
keys, habitat information and beautifully detailed
drawings covering 256 species in 77 genera and 18
families. A must for bryologists and botanists,
West or East. Published by Brigham Young Uni-
versity Press, 1973, cloth, 567 pp., $14.50.

To order this book
Circle No. 426 on Readers’ Service Card

TRICHINELLOSIS, edited by CHARLES W. KIM

The proceedings of the Third International Con-
ference on Trichinellosis, covering these topics:
morphology, biochemistry, experimental pathology,
immunobiology, clinical and diagnostic aspects,
treatment, and epidemiology and control. Pub-
lished by Intext Educational Publishers. Fall,
1974, 650 pp., approx. $35.00
To order this book
Circle No. 497 on Readers’ Service Card

COMPARATIVE PHYSIOLOGY
Locomotion, Respiration, Transport and Blood
Edited by L. Bolis, K. Schmidt-Nielsen, and
S. H. P. Maddrell. This volume comprises pro-
ceedings of the International Congress on Com-
parative  Physiology, Acquasparta, September
1972. The conference was attended by experts in
diverse branches of comparative physiology,
meeting to exchange new ideas and viewpoints on
the subject. The papers presented here are in-
tended to lead to an increased understanding of
general principles. 1973, 634 pp., $40.00

To order this book

Circle No. 442 on Readers’ Service Card

CLIMATES OF NORTH AMERICA

Edited by Reid A. Bryson and F. Kenneth Hare.
While the climatic contrasts of the continent are
not greater than elsewhere, the weather variabil-
ity of North American climates is maximized by
the geography. The focus of this volume is on
the interaction of the general circulation and the
terrain, and the book contains many analyses of
factors and parameters not found in previous
general treatments, such as airstream analyses
and maps of precipitable water distribution. 1973,

425 pp., $49.50
To order this book
Circle No. 443 on Readers’ Service Card

ABBREVIATIONS DICTIONARY
New International Fourth Edition
Compiled by Ralph De Sola. This updated and
expanded edition of a work first published in
1958 is the largest, most complete compilation of
its kind—a reference book far surpassing all
others in the field. The current edition offers
abbreviations, acronyms, anonyms, contractions,
initials and nicknames, short forms and slang
shortcuts, and signs and symbols covering dis-
ciplines which range from the arts to the ad--
vanced sciences. 1974, 448 pp., $24.50
To order this book
Circle No. 444 on Readers’ Service Card

MEMBRANE MEDIATED INFORMATION
Volumes 1 and 2
Edited by P. W. Kent. Here, in two volumes
(Biochemical Functions and Structures), is a
thorough exploration of the many facets of
membrane-mediated information. International and
interdisciplinary in nature, the book is a collec-
tion of discussions stemming from meetings
which took place at Christ Church, Oxford, in
September 1972. 1974, Volume 1, 231 pp., $15.50;
Volume 2, 170 pp., $15.50
To order this book
Circle No. 445 on Readers’ Service Card

QUANTITATIVE AND DYNAMI PLANT
ECOLOGY. Second Edition ¢
By Kenneth L. Kershaw. The Second Edition en-
compasses recent advances and modifications in
the theorv and method of contemporary plant
ecology, The focus has remained on conveying
an understanding of principles involved rather
than on attempting to explain complex mathe-
matics. Topics of special current interest include
classification and ordination of vegetation samples,
population studies, and computer methods and
simulation. 1974, approx. 304 pp., $16.50

. To order this book

Circle No. 430 on Readers’ Service Card

American Elsevier/North-Holland
Publishing Company, Inc.
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Stirling-cycle Machines by Graham Walker

Because it utilizes any heat source, maintains a
low noise level, and possesses extremely low air
pollution qualities, the Stirling or “hot air” en-
gine offers one of the most exciting alternatives
to the automobile engine. The author explains
the intricacies of the cycle, describes and classi-
fies the mechanical arrangements, and outlines
applications for use. 1973, 166 pp., illus., $15.25.
To order this book
Circle No. 422 on Readers’ Service Card

Histology: A Text and Atlas by Johannes A. G.
Rhodin
This original and comprehensive work explains
the microanatomy of mammalian cells, tissues,
and organs. The up-to-date text is highlighted on
the facing page by full page illustrations, which
show the increases in magnification from the
level of light microscopy to that of electron
ﬁgrsooscopy. 1974, 816 pp., 355 pp. of illus,

To order this book
Circle No. 423 on Readers’ Service Card

A Revolution in the Earth Sciences: From Con-
tinental Drift to Plate Tectonics by A, Hallam

“A concise text, well written in an engaging style.
.+ . A good little book on an important subject.”
~—Science. 1973, 137 pp., 45 figs., $9.75.

To order this book
Circle No. 495 on Readers’ Service Card

Oxford University Press
200 Madison Avenue
New York, New York 10016

FUNDAMENTALS OF MATHEMATICS

Volume |: Foundations of Mathematics/The
Real Number System and Algebra
Volume II: Geometry
Volume Ill: Analysis
edited by H. Behnke, F. Bachmann, K. Fladt,
W. Suss, and H. Kunle
transiated from the German by S. H. Gould
$45.00 the set ($15.95 per volume)
The MIT Press Cambridge, Mass. 02142
To order this book
Circle No. 491 on Readers’ Service Card

The Greatest Adventure, Basic Research that
Shapes Our Lives, edited by Eugene H. Kone
and Helenc J. Jordan. Introduction by Isaac
Asimov. Eighteen specialists discuss the ways in
which basic research has affected us today and
give somc prognostications for the future. The
book is divided into four main sections: Earth;
Life; Health: and Civilization. Published by The
Rockefeller University Press, 1230 York Avenue,
New York 10021. 1974, 300 pp., illus. cloth. $8.80
if check is sent with order, $9.80 plus postage if
billed.
To order this book
Circle No. 435 on Readers’ Service Card

Science and the Evolution of Public Policy. edited
by James A. Shannon. Twelve administrators
discuss the systems of science funding in research
organizations, universities, and industry. Chapters
cover funding cuts, the public image of science,
scientific goals, the plight of new Ph.D.’s, the
future of rescarch funding, the place of the
federal government in science support, Published
by The Rockefeller University Press, 1230 York
Avenue, New York 10021, 288 pp., illus. cloth.
$11 plus postage if billed; $10 including postage
if check is sent with order.
To order this book
Circle No. 431 on Readers’ Service Card

REPRINTS FOR SPRING RELEASE 1974
Hunt: Concept Learning 286 pp. 11.50
Agassiz: Lake Superior approx. 450 pp
Brown: Modern Optics 656 pp. 27.50
Calvert: Patent Practice 880 pp. 36.75
Corben: 2nd Ed. Classical Mechanics 389 pp. 15.00
Foster: Practical Plant Anatomy 228 pp. 9.50
Guenther: Essential Oils Vol. I 805 pp.
Feinstein: Clinical Judgment 414 pp. 12.50

Kreiger Publishing Co., Inc.
P.0. Box 542, Huntington, N.Y. 11743

17.50

To order this book
Circle No. 492 on Readers’ Service Card

EXPLOSIVE NUCLEOSYNTHESIS

Proceedings of the Conference on Explosive
Nucleosynthesis, Austin, Texas. April 2-3, 1973.
Edited by David N. Schramm and W. David
Arnett. The papers in this volume provide an
up-to-date view of the status of thought on the
origin of the elements. Published by University of
Texas Press. 302 pp. Cloth, $8.50. paper, $4.95.

To order this book
Circle No. 490 on Readers’ Service Card
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Cy A. Adler:

ECOLOGICAL FANTASIES

DEATH FROM FALLING WATERMELONS

. . . effectively pricks some overblown enviro-
balloons.” (Library Journal); * . long overdue
., . the book should be read and taught.” (J.
Amer. Water Wks,); “. . . humorous but serious
look at persistent environmental myth.” (Environ-
mental Science & Technology)
A DEFENSE OF INNOVATION
science & rational approaches to
environmental problems.
350 Pages $9.95
GREEN EAGLE PRESS
99 Nassau _St., New York City 10038
To order this book
Circle No. 436 on Readers’ Service Card

BIOLOGICAL CONTROL BY NATURAL ENE-
MIES, by PAUL DEBACH. The Associate Di-
rector of the International Center for Biological
Control traces the historical background of bio-
logical control, covers the gencral biology, ecol-
ogy and effectiveness of major groups of natural
enemies, reports on foreign discoveries of natural
enemies and their importation, discusses other
nonchemical approaches, and suggests a control
program integrating a number of methods. Pub-
lished by Cambridge University Press. 1974,
Cloth $14.95; Paper $5.95.

To order this book
Circle No. 437 on Readers’ Service Card

THE MILKY WAY
4th Edition, revised and rewritten
Bart J. Bok and Priscilla ¥. Bok

Since 1941 Bart and Priscilla Bok have delighted
readers with their presentation of the Milky Way.
In this fourth edition, completely revised and re-
written, they continu¢ to charm the reader as
they also set forth all that scientists have come
to learn about the extraordinary phenomenon
known as the Milky Way. $15.00
To order this book
Circle No. 500 on Readers’ Service Card

ON DEVELOPMENT: The Biology of Form
John Tyler Bonner

This fluent discussion of developmental biology
synthesizes decades of intensive progress in spe-
ciailized areas of the science from the dramatic
deciphering of the genetic code to detailed
analyses of animal behavior patterns. Placing these
discoveries in an evolutionary context, Bonner
explores the continuities and the transitoriness of
individual lives and forms.
$7.50

Commonwealth Fund.

To order this book
Circle No. 501 on Readers’ Service Card

THE STRUCTURE OF MARINE ECOSYSTEMS
John H. Steele

This book by one of the world’s leading marine
ecologists demonstrates an application of computer
models to the study of ocean ecosystems, Devel-
oping an approach of broad theoretical interest,
Steele analyzes the flow of energy through marine
food webs and compares the results with what is
known of terrestrial systems.
To order this book
Circle No. 502 on Readers’ Service Card

DEVELOPMENT OF BIOCHEMICAL CON-
CEPTS FROM ANCIENT TO MODERN TIMES
Henry M. Leicester

In a readable account that spans more than
twenty centuries of scientific thought, the author
presents the history of biochemistry and also offers
a systematic account of the philosophical and
religious attitudes that stimulated and influenced
the emergence of biochemical concepts. Harvard
Monographs in the History of Science. $15.00
To order this book
Circle No. 503 on Readers’ Service Card

THE WHALE PROBLEM: A Status Report
William E. Schevill, editor
Whales—are they destined for extinction or will
a workable method of controlling their harvest
soon appear? In an attempt to answer questions
such as this, the Department of the Interior and
other related organizations sponsored an interna-
tional conferecnce on the biology of whales in
June 1971. This volume collects the papers written
from that conference. $12.50
To order this book
Circle No. 504 on Readers’ Service Card

A SOURCE BOOK IN CLASSICAL ANALYSIS
Garrett Birkhoft, editor

This volume, a sequel to Dirk Struik’s Source
Book in Mathematics, 1200-1800, provides a
panoramic view of the development of classical
analysis, It makes readily accessible more than
eighty of the most influential writings of the
greatest mathematicians of the period in which
classical analysis dominated mathematics. Source
Books in the History of the Sciences. 5.00

To order this book
Circle No. 494 on Readers’ Service Card

Harvard University Press

Cambridge, Massachusetts 02138

GROWTH POLICY: Population, Environment,
and Beyond, by KAN CHEN and KARL F.
LAGLER, et al.

In Growth Policy a team of experts presents an
interdisciplinary and original approach to the
environmental crisis and what must be done about
it. The resulting book is an important contribu-
tion to the growing literature on ‘‘Spaceship
Earth.” 26 Figures. Published by The University
of Michigan Press. 1974, 252 pp., $12.95 cloth;
$2.95 paper.

To order this book
Circle No. 428 on Readers’ Service Card

REPRINTS FOR SPRING RELEASE 1974
Mesarovic: Views on General Systems Theory

178 pp. 10.75 ) )
Murphy: Elements of Nuclear Engineering 213 pp.
12.50

Schwarz: Electromagnetic 438 pp. 13.50

Schenkman: Group Theory 289 pp. 13.50

Snell: Colorimetric Methods of Analysis Vol. Il
614pp 21.50

Krieger Publishing Co., Inc.

P.0. Box 542, Huntington, N.Y. 11743

To order this book
Circle No. 493 on Readers’ Service Card

Nominated for the National Book Award . . .
DEATHS OF MAN

by Edwin S. Shneidman
Foreword by Arnold Toynbee
$8.95 at bookstores. Or order direct from
Quadrangle Books, 10 East 53rd St., New York,
N.Y. 10022
To order this book
Circle No. 429 on Readers’ Service Card

DESIGNING FOR HUMAN BEHAVIOR: Archi-
tecture and the Behavioral Sciences, Edited by
Jon Lang et al.

Communicates the implications of environmental
psychology on the practice and teaching of archi-
tecture. Topics explored include formal and sym-
bolic aesthetics, environmental imagery, and the
contribution of the behavioral sciences to architec-
tural programming and evaluation, Included are 20
original papers and an extensive reference bibliog-
raphy. PUBLISHED BY DOWDEN, HUTCHIN-
SON & ROSS, INC, 1974, 432 pp., $20.00.

To order this book
Circle No. 496 on Readers’ Service Card

NEW MDI BOOKS

MECHANISMS IN ALLERGY: Reagin-Mediated
Hypersensitivity (/mmunology Series, Vol. 1)
edited by Lawrence Goodfriend, Alec H. Sehon,
and Robert P, Orange

Provides an up-to-date survey of current knowl-
edge on the immunology, biochemistry, and phar-
macology of reagin-mediated hypersensitivity. This
book is of prime interest to allergists, immunol-
ogists, pharmacologists, physiologists, pathologists,
and geneticists.

1973, 608 pp., illustrated, $29.25

To order this book
Circle No. 446 on Readers’ Service Card

STATISTICS AND SOCIETY: Data Collection
and Interpretation (Statistics: Textbooks and
Monographs Series, Vol. 3) by Walter T. Federer
Emphasizes general statistical concepts and data
collection. This book provides an understanding
of investigation, summation, and observation tech-
niques, and is ideally suited to undergraduate
students in agriculture, psychology, sociology, and
any field requiring data collection and analysis.
1973, 414 pp., illustrated, $9.75
To order this book
Circle No. 447 on Readers’ Service Card

MOLECULAR PATHOLOGY OF CONNECTIVE
TISSUES (Biochemistry of Disease Series, Vol. 3)
edited by Ruy Pérez-Tamayo and Marcos Rojkind
Applies the knowledge gained in recent years to
the interpretation of general pathologic processes.
Of utmost interest to biochemists, physicians, and
all others involved in medical research.
1973, 416 pp., illustrated, $27.00
To order this book
Circle No. 448 on Readers’ Service Card
CAREERS IN INDUSTRIAL RESEARCH AND
DEVELOPMENT by James H. Saunders
A unique and informative guide for graduating
students in science and engineering who expect
to enter the world of industry.
1974, 272 pp., $11.75 (also available in text)
To order this book
Circle No. 486 on Readers’ Service Card

MARCEL DEKKER, INC.
95 Madison Avenue
0 New York. N.Y. 10016

SCIENCE, VOL. 184



Earth’s Magnetospheric Processes, B. M.
McCormac, Ed., 23 Nov. 1973, 816
Ecology, R. E. Ricklefs, 28 Sept. 1973,
1238

Ecology: An Evolutionary Approach, J.
M. Emlen, 28 Sept. 1973, 1238

Ecology: The Experimental Analysis of
Distribution and Abundance, C. 1.
Krebs, 28 Sept. 1973, 1238

Ecology of Salt Marshes and Sand Dunes,
D. S. Ranwell, 8 June 1973, 1047

The Economics of Environmental Policy,
A. M. Freeman, III, R. H. Haveman,
and A. V. Kneese, 30 Nov. 1973, 911

Economies and the Environment, M. Edel,
30 Nov. 1973, 911

Ectomycorrhizae, G. C. Marks and T. T.
Kozlowski, Eds., 7 Dec. 1973, 1014

The Edge of an Unfamiliar World, S.
Schlee, 11 May 1973, 591

The Effects of Irradiation on the Skeleton,
J. M. Vaughan, 23 Nov. 1973, 818

Einstein, J. Bernstein, 11 May 1973, 620

Electronic Transitions and the High Pres-
sure Chemistry and Physics of Solids,
H. G. Drickamer and C. W. Frank, 16
Nov. 1973, 707

Embryology and Phylogeny in Annelids
and Arthropods, D. T. Anderson, 15
Mar. 1974, 1073

The Encyclopedia of Microscopy and
Microtechnique, P. Gray, Ed., 5 Apr.
1974, 55

The Energy Crisis, L. Rocks and R. P.
Runyon, 13 July 1973, 151

Energy, Ecology, Economy, G. Garvey,
30 Nov. 1973, 911

The Enzymes of Glutamine Metabolism,
S. Prusiner and E. R. Stadtman, Eds.,
7 Dec. 1973, 1015

Ethylene in Plant Biology, F. B. Abeles,
21 Dec. 1973, 1241

Evolution, Mammals, and Southern Con-
tinents, A. Keast, F. C. Erk, and B.
Glass, Eds., 11 May 1973, 603

The Evolution of Melanism, B. Kettlewell,
11 Jan. 1974, 67

The Evolution of Radio Astronomy, J. S.
Hey, 7 Sept. 1973, 932

Evolutionary Biology of the Anurans, J.
L. Vial, Ed., 26 Oct. 1973, 376

Evolutionary Paleoecology of the Marine
Biosphere, J. W. Valentine, 15 Feb.
1974, 648

Family and Community in the Kibbutz,
Y. Talmon, 8 June 1973, 1046

Faunal Provinces in Space and Time, F.
A. Middlemiss, P. F. Rawson, and G.
Newall, Eds., 3 Aug. 1973, 431

The Fermi Surface, A. P. Cracknell and
K. C. Wong, 21 Dec. 1973, 1240

Fish Nutrition, J. E. Halver, Ed., 22 June
1973, 1270

Flesh of the Gods, P. T. Furst, Ed, 5
Oct. 1973, 47

Floristics and Paleofloristics of Asia and
Eastern North America, A. Graham,
Ed., 11 May 1973, 605

Form and Pattern in Human Evolution,
C. Oxnard, 25 Jan. 1974, 298

Foundations of Scientific Method, R. N.
Giere and R. S. Westfall, Eds., 8 Mar.
1974, 946

Free. Radicals, J. K. Kochi, Ed., 5 Apr.
1974, 57

Function of Naturally Occurring Poly-
amines, U. Bachrach, 15 Mar. 1974,
1075

10 MAY 1974

Functional Anatomy of Marine Mammals,
vol. 1, R. J. Harrison, Ed., 15 June
1973, 1165

Functions of Language in the Classroom,
C. B. Cazden, V. P. John, and D.
Hymes, Eds., 11 May 1973, 615

The Functions of Sleep, E. L. Hartmann,
26 Apr. 1974, 457

Galenism, O. Temkin, 15 Feb. 1974, 650

General Ecology, S. J. McNaughton and
L. J. Wolf, 28 Sept. 1973, 1238

Genetic Control of Immune Responsive-
ness, H. O. McDevitt and M. Landy,
Eds., 8 Feb. 1974, 507

Genetics and American Society, K. M.
Ludmerer, 11 May 1973, 584

The Genetics of the Spermatozoon, R. A.
Beatty and S. Gluecksohn-Waelsch,
Eds., 23 Nov. 1973, 817

Geomorphology in Deserts, R. U. Cooke
and A. Warren, 29 Mar, 1974, 1286

Geothermal Energy, H. C. H. Armstead,
Ed., 12 Oct. 1973, 156

Gravitation, C. W. Misner, K. S. Thorne,
and J. A. Wheeler, 22 Mar. 1974, 1186

Gravity and Tectonics, K. A. De Jong
and R. Scholten, Eds., 22 Mar. 1974,
1186

Growth by Intussusception, E. S. Deevey,
Ed., 11 May 1973, 601

Habituation, H. V. S. Peeke and M. J.
Herz, Eds., 15 Feb. 1974, 649

The Harvard Fatigue Laboratory, S. M.
Horvath and E. C. Horvath, 11 May
1973, 609

Harvard University Program on Tech-
nology and Society, 1964—-1972, 11 May
1973, 582

Health Care: Can There Be Equity?, O.
W. Anderson, 11 May 1973, 628

Hierarchy Theory, H. H. Pattee, Ed., 17
Aug. 1973, 647

A History of Biochemistry, parts 1 and 2,
M. Florkin, 11 May 1973, 606

History of Entomology, R. F. Smith, T.
E. Mittler, and C. N. Smith, Eds., 7
Dec. 1973, 1013

History of Genetics, H. Stubbe, 27 July
1973, 336

The History of the Study of Landforms or
the Development of Geomorphology,
vol. 2, R. J. Chorley, R. P. Beckinsale,
and A. J. Dunn, 26 Oct. 1973, 375

How Man Moves, S. Carls6o, 15 Feb.
1974, 649

Human Associative Memory, J. R. Ander-
son and G. H. Bower, 29 Mar. 1974,
1283

Human Understanding, vol. 1, S. Toulmin,
14 Dec. 1973, 1121

Hybridization of Somatic Cells, B. Ephrus-
si, 3 Aug. 1973, 433

The Hydrophobic Effect, C. Tanford, 3
May 1974, 559 .

Ice-Age Hunters of the Ukraine, R. G.
Klein, 9 Nov. 1973, 572

liness, Immunity, and Social Interaction,
G. E. Moss, 30 Nov. 1973, 912

An Illustrated History of Brain Function,
E. Clarke and K. Dewhurst, 16 Nov.
1973, 707

Image and Environment, R. M. Downs
and D. Stea, Eds., 3 May 1974, 557

Immobilized Enzymes, O. Zaborsky, §
Apr. 1974, 56

Imprinting, E. H. Hess, 22 Feb. 1974, 740

Environmental
Awareness

Elements of Marine Ecology
By
R. V. Tait and R. S. De Santo

This core text for marine ecology courses
is unique in that it is a combination text-
book and workbook of field problems, as
well as a curriculum plan. Unlike previous
marine ecology texts, it emphasizes both
physical and biological concepts, fish-
eries, and shallow and deep-water ocean-
ology, rather than deep-ocean oceanog-
raphy.

1974. viii, approx. 356p.
cloth/approx. $14.80
ISBN 0-387-91113-8

Environmental Physiology
of Marine Animals

By

W. B. Vernberg and F. J. Vernberg

“The purpose in writing this book was to
bring together in a text for college and
graduate students the main concepts en-
countered in the physiology of the ma-
rine environment. The result is a concise,
readable attempt to describe the func--
tional responses of marine animals to
alterations in the environment. . . . The
text is usefully illustrated with numerous
clear figures, tables and diagrams. It pre-
sents much information . . . which cannot
fail to be valuable to anyone studying
physiological responses in marine crea-
tures. . ..”

Nature, April 27, 1973

1972. x, 346p. illus. cloth $19.80
ISBN 0-387-05721-8

Journals
Starting in Spring 1974

Microbial Ecology
An International Journal

Editor-in-chief
Ralph Mitchell

Microbial Ecology is an international jour-
nal which accepts papers in those
branches of ecology in which microor-
ganisms are involved. Articles describing
significant advances in the microbiology
of natural ecosystems will be considered
as well as those describing new meth-
odology. In addition, the journal accepts
reports concerned with microbiologic
processes associated with environmental
pollution. Papers dealing with the ecol-
ogy of all microorganisms, including pro-
caryotes, eucaryotes, and viruses will be
published.

Volume 1 (4 issues per volume) 1974
$46.00 including postage and handling
Sample copies upon request

Marine Biology
International Journal on Life in
Oceans and Coastal Waters

Editor-in-chief
0. Kinne

This journal publishes original research
papers concerned with marine life, such
as those dealing with the metabolism of
organisms, the interdependence of micro
and macroorganisms, and alterations
brought about by environmental changes.
Studies on the physical, chemical, and
geologic aspects of oceanography rele-
vant to marine biology are also included.
The journal serves throughout the world
as a vehicle for information exchange for
researchers in marine biology.

Volumes 24-28 (4 issues per volume) 1974
$413.60 including postage and handling
Sample copies upon request

Springer-Verlag New York Inc.
175 Fifth Avenue
New York, NY 10010
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Without the
Olympus Nomarski
Systemyou
might never see
these faulits.

R

Ordinary Brightfield omarld System |

Stacking faults on Si sbstrte.

You can see tiny variations in the height of
surface features with our Nomarski Differ-
ential Interference Contrast System. And you
can see them as clearly as you see this print.
The Olympus system is far

faster and more informa-
tive than any phase con-
trast system. It's espe-

cially valuable for qual-
ity control of integrated
circuits and metallur-
gical samples. We'd .
like to show you exactly

how valuable. Contact
us and we'll give you a
demonstration in your
lab. On your sample. .
2 Nevada Drive, New Hyde Pk.,
New York 11040. In Canada:
W. Carsen Co. Ltd.,
31 Scarsdale Road,
Don Mills, Ontario.
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CURRENT TOPICS
IN EXPERIMENTAL
ENDOCRINOLOGY

Volume 2

edited by LUCIANO MARTINI and V. H. T.
JAMES

CONTENTS: Recent Progress In Cyclic Nucleo-
tide Research. Hypothalamic Control Of Anterior
Pituitary Hormone Secretion—Characterized Hy-
pothalamic-Hypophysiotropic Peptides. Pituitary
—Opvarian Interrelationships in the Rat. Melatonin
and The Endocrine Role of the Pineal Organ.
Integration of The Secretory Control Mechanisms
for Insulin, Glucagon, and Growth Hormone.
Somatomedin. Parathyroid Hormone, Calcitonin,
and Vitamin D. Glycoprotein Hormones: Struc-
ture and Activity. Author index, Subject index.

1974, in preparation

MOLECULAR
MECHANISMS OF
OXYGEN ACTIVATION

edited by OSAMU HAYAISHI

CONTENTS: General Properties and Biological
Functions of Oxygenases. Oxygenases in Fatty
Acid and Steroid Metabolism. Heme-Containing
Dioxygenases. Nonheme Iron Dioxygenases. a-
Ketoglutarate-Coupled Dioxygenases. Microsomal
Cytochrome P-450-Linked Monooxygenase Sys-
tems in Mammalian Tissue. Flavoprotein Oxyge-
nases. Pterin-Requiring Aromatic Amino Acid
Hydroxylases. Chemical Models and Mechanisms
for Oxygenases. Superoxide Dismutase. Cyto-
chrome c¢ Oxidase. Peroxidase. Bacterial Mono-
oxygenases—The P-450 Cytochrome System.

1974, 672 pp., $37.50/ £17.60

PHYSIOLOGY OF THE
AMPHIBIA

Volume 2
edited by BRIAN LOFTS

CONTENTS: Integrative Functions of the Brain.
Cytology of the Adenohypophysis. Reproduction.
The Physiology of Vitellogenesis. Reproductive
and Courtship Patterns. Intersexuality.

1974, 616 pp., $45.00/ £21.15

ACADEMIC PRESS, INC.

A Subsidiary of Harcourt Brace Jovanovich, Publishers

111 FIFTH AVE., NEW YORK, N.Y. 10003
24-28 OVAL ROAD, LONDON NW1 7DX

o
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The Inevitability of Patriarchy, S. Gold-
berg, 2 Nov. 1973, 469

Information Processing in the Visual Sys-
tems of Arthropods, R. Wehner, Ed..
30 Nov. 1973, 913

The Inorganic Chemistry of Biological
Processes, M. N. Hughes, 14 Sept. 1973,
1037

Insect and Mite Nutrition, J. G. Rodriguez,
Ed., 14 Sept. 1973, 1036

Insect/Plant Relationships, H. F. van
Emden, Ed., 14 Dec. 1973, 1125

Intellectual Functioning in Adults, L. F.
Jarvik, C. Eisdorfer, and J. E. Blum,
Eds., 25 May 1973, 856

Interferons and Interferon Inducers, ed. 2,
N. B. Finter, Ed., 16 Nov. 1973, 708

An Introduction to Acoustical Holography,
B. P. Hildebrand and B. B. Brenden, 14
Sept. 1973, 1037

Introduction to Ecology, P. A. Colinvaux,
28 Sept. 1973, 1238

Introduction to the Theory of Liquid
Metals, T. E. Faber, 10 Aug. 1973, 538

Island Arcs, A. Sugimura and S. Uyeda,
21 Dec. 1973, 1239

The Josephson Effect in Superconductive
Tunneling Structures, 1. O. Kulik and 1.
Yanson, 1 June 1973, 944

The Khanna Study, J. B. Wyon and J. E.
Gordon, 18 June 1973, 1045

The Large Scale Structure of Space-Time,
S. W. Hawking and G. F. R. Ellis, 16
Nov. 1973, 705

Laser Handbook, F. T. Arecchi and E. O.
Schulz-Dubois, Eds., 1 Mar. 1974, 843

Lectures on Photomorphogenesis, H.
Mohr, 12 Oct. 1973, 153

The Legacy of George Ellery Hale, H.
Wright, J. N. Warnow, and C. Weiner,
Eds., 11 May 1973, 592

Licit and Illicit Drugs, E. M. Brecher, 27
July 1973, 335

Life of Marsupials, H. Tyndale-Biscoe, 9
Nov. 1973, 572

Limnology of a Small Malayan River
Sungai Gombak, J. E. Bishop, 11 Jan.
1974, 65

Lipids and Biomembranes of Eukaryotic
Microorganisms, J. A. Erwin, Ed., 29
Mar. 1974, 1287

Liquid Metals, S. Z. Beer, Ed., 10 Aug.
1973, 538

Locomotion of Tissue Cells, 15 Mar. 1974,
1073

Lysosomes and Storage Diseases, H. G.
Hers and F. Van Hoof, Eds., 5 Apr.
1974, 56

The Macrophage, B. Vernon-Roberts, 25
May 1973, 854

Magnetic Interactions in Solids, H. J.
Zeiger and G. W. Pratt, 1 Feb. 1974,
406

Magnetic Properties of Rare Earth Metals,
R. J. Elliott, Ed., 18 May 1973, 728

Magnetic Resonance and Related Phenom-
ena, V. Hovi, Ed., 12 Apr. 1974, 152

Male Dominance and Female Autonomy,
A. Schlegel, 24 Aug. 1973, 741

Man against Tsetse, J. J. McKelvey, Jr.,
25 Jan. 1974, 299

Man and Woman, Boy and Girl, J. Money
and A. A. Ehrhardt, 11 May 1973, 586

Man beneath the Sea, W. Penzias and M.
W. Goodman, 27 July 1973, 337

10 MAY 1974

Man, Settlement and Urbanism, P. J.
Ucko, R. Tringham, and G. W. Dim-
bleby, Eds., 17 Aug. 1973, 646

The Many-Worlds Interpretation of Quan-
tum Mechanics, B. S. DeWitt and N.
Graham, Eds., 22 Mar. 1974, 1189

The Mathematical Career of Pierre de
Fermat (1601-1665), M. S. Mahoney,
13 July 1973, 152

Mathematical Physiology, H. M. Lieber-
stein, 30 Nov. 1973, 914

The Mathematical Theory of the Dynamics.
of Biological Populations, M. S. Bartlett
and R. W. Hiorns, Eds., 22 Mar. 1974,
1188

Mathematical Thought from Ancient to
Modern Times, M. Kline, 11 May 1973,
627

Mathematics in the Time of the Pharaohs,
R. J. Gillings, 11 May 1973, 626

The Mature Society, D. Gabor, 11 May
1973, 580

The Meaning of Fossils, M. J. S. Rudwick,
8 Mar. 1974, 945

Mechanical Properties of Bone, F. G.
Evans, 11 Jan. 1974, 67

The Mechanism of Protein Synthesis and
Its Regulation, L. Bosch, Ed., 22 June
1973, 1270

Mercury, L. J. Goldwater, 11 May 1973,
628

Meteorites and Their Origins, G. J. H.
McCall, 15 June 1973, 1165

The Milky Way, S. L. Jaki, 22 June 1973,
1269

Mind, vol. 2, S. K. Langer, 21 Dec. 1973,
1238

Models in Archaeology, D. L. Clarke, Ed.,
7 Sept. 1973, 933

Molecular Bioenergetics and Macromolec-
ular Biochemistry, H. H. Weber, Ed.,
11 May 1973, 608

The Molecular Biology of Tumor Viruses,
J. Tooze, Ed., 28 Dec. 1973, 1338

Molecular Evolution, D. L. Rohlfing and
A. I Oparin, Eds., 26 Apr. 1974, 457

Molecules and Life, J. S. Fruton, 11 May
1973, 606

Motivation of Human and Animal Behav-
ior, K. Lorenz and P. Leyhausen, 18
Jan. 1974, 191

The Mpyth of Population Control, M.
Mamdani, 8 June 1973, 1045

Natural Environments, J. V. Krutilla, Ed.,
7 Dec. 1973, 1012

Natural Science Books in English, 1600-
1900, D. M. Knight, 11 May 1973, 625

Nature Conservation in the Pacific, 28
Sept. 1973, 1240

Neurobiology of Invertebrates, J. Salanki,
Ed., 5 Apr. 1974, 55

Neutron Activation Analysis, D. De Soete,
R. Gijbels, and J. Hoste, 13 July 1973,
153

Newton and Russia, V. Boss, 11 May
1973, 623

North Sea Science, E. D. Goldberg, Ed.,
29 Mar. 1974, 1296

Notes on the History of Nutrition Re-
search, C. M. McCay, 26 Oct. 1973, 377

Nuclear Magnetic Resonance in Ferro-
and Antiferromagnets, E. A. Turov and
M. P. Petrov, 30 Nov. 1973, 915

Nucleotide Metabolism, J. F. Henderson
and A. R. P. Patterson, 8 Feb. 1974,
507

Numerical Taxonomy, P. H. A. Sneath
and R. R. Sokal, 22 Feb. 1974, 739

Undercover
Security...

e

Nalgene’Laboratory
Notebooks

In this hard-cover, permanently case-
bound notebook your notes and data
get optimum protection. Black cover
and 108 pages (914" x 1114") are
100% spunbonded polyethylene—
waterproof, chemical- and tear-resis-
tant, won't rot or mildew. Printed with
a fine green grid, with spaces for
dates, signature and witnessing, Cat.
No. 6300 will accept ball point writing.

Also available, new notebooks with
brown polyethylene covers and con-
ventional (not waterproof) paper
pages. Cat. No. 6301 has same format
as No. 6300, providing an economical
yet professional lab notebook. Duplex,
Cat. No. 6302, has 50 numbered sets
(100 sheets) printed one side only with
identically numbered duplicate pages
perforated for easy removal. Excellent
for situations where duplicate notes
are required.

You can also get practically inde-
structible PolyPaper™ (coated poly-
ethylene), unprinted 814" x 11” sheets,
Cat. No. 6304. Unaffected by salt or
fresh water, resist ultraviolet light,
tearing, fraying, curling, aging, dis-
coloration, rot or mildew, remain flex-
ible at cold temperatures. Write with
an ordinary pencil—even underwater.
Will accept printing, typing, ball point
pen and grease pencil.

PolyPaper™ labels, Cat. No. 6309,
available in four convenient sizes, are
unaffected by environments that would
destroy ordinary labels. Special pres-
sure-sensitive adhesive sticks well to
plastics, glass and metal.

Order from your Lab Supply Dealer.
For more details and a free sample
of PolyPaper™, write to Dept. 4117B,
Nalgene Labware Division, Rochester,
N.Y. 14602.
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Our compact MM-33
micromunipulator
drives hy hand or
motorized

‘joy stick?

-
Ideal for working at magnifications
up to 250X, the MM-33 provides coarse
movements in 3 planes (XYZ) plus fine
movement in the thrust axis. Excursions
calibrated in millimeters with vernier
readings to 0.1 mm; final drive calibrated
to 10 microns. Ball-bearing raceways
assure smooth, backlash-free operation.
All controls aligned in same vertical plane
permits use of several MM-33's side by side.
Mounts on Flexbar or a variety of bases.
Also available in a motorized version
(MM-33M), with ‘Joy Stick’ remote unit for
vibration-free control of speed and
direction. For literature, write: Brinkmann

Instruments, Cantiague Rd., Westbury,
N.Y. 11590.

Brinkmann

 Micromanipulators

Circle No. 472 on Readers’ Service Card

New analytical PAGE

for fast, low-cost separations with
small sample volumes

Polyacrylamide Gel Electropho-
resis is widely recognized as an
extremely valuable high-resolu-
tion technique for fast separation
of complex proteins, sera, tissue
extracts, etc. The new Shandon
analytical PAGE Mark |l accom-
modates 12 tubes for the lowest
cost-per-sample capacity. Great
flexibility with accessories, too:
Photopol Lamp for photopolymerization, a low-cost Iso-electric
Focusing Kit for analysis of proteins, Transverse Gel Rod De-
stainer for rapid destaining. Send for PAGE literature to Shandon
Southern Instruments, Inc., 515 Broad Street, Sewickley, PA 15143
(Pittsburgh District).

PITTSBURGH .

LONDON . FRANKFURT
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The Nutrition Factor, A. Berg, 12 Oct.
1973, 155

Objective Personality Assessment, J. N.
Butcher, Ed., 9 Nov. 1973, 574

Oenothera, R. E. Cleland, 25 May 1973,
854

Ontogeny of Acquired Immunity, 25 May
1973, 855

Optical and Acoustical Holography, E.
Camatini, Ed., 14 Sept. 1973, 1037

Organic Phosphorus Compounds, G. M.
Kosolapoff and L. Maier, Eds., 17 Aug.
1973, 649

Organisms and Continents through Time,
N. F. Hughes, Ed., 3 Aug. 1973, 431

Organization of Memory, E. Tulving and
W. Donaldson, Eds., 24 Aug. 1973, 740

Originality and Competition in Science,
J. Gaston, 1 Mar. 1974, 841

L’Origine du Systéme Solaire, 8 Feb. 1974,
504

Our Environment, A. J. Van Tassel, Ed.,
22 Mar. 1974, 1187

Our Tool-Making Society, 1. Taviss, 11
May 1973, 582

Palaeoethnobotany, J. M. Renfrew, 18
Jan. 1974, 193

Palaeomagnetism and Plate Tectonics, M.
W. McElhinny, 10 Aug. 1973, 538

Papers of the Peabody Museum, Harvard
University, vols. 62—64 (reports on the
ruins of Altar de Sacrificios, Depart-
ment of Peten, Guatemala), 25 Jan.
1974, 297

Paradoxes of Rationality, N. Howard, 11
May 1973, 595

Pattern  Recognition, Learning, and
Thought, L. Uhr, 1 Feb. 1974, 403

Patterns in Plant Development, T. A.
Steeves and 1. M. Sussex, 21 Sept. 1973,
1160

Periglacial Processes and Environments,
A. L. Washburn, 29 Mar. 1974, 1285

Perspectives in Membrane Biophysics, D.
P. Agin, Ed.,, 10 Aug. 1973, 539

Phase Transitions and Critical Phenomena,
vols. 1 and 2, C. Domb and M. S.
Green, Eds., 9 Nov. 1973, 575

Phloem Translocation, M. J. Canny, 11
Jan. 1974, 68

Physics in the Twentieth Century, V. F.
Weisskopf, 31 Aug. 1973, 836

Physiological Adaptations, M. K. Yousef,
S. M. Horvath, and R. W. Bullard, Eds.,
8 June 1973, 1047

The Physiology of Insecta, ed. 2, vol. 1,
M. Rockstein, Ed., 1 Feb. 1974, 404

Phytochemistry, L. P. Miller, Ed., 22 Mar.
1974, 1190

Phytochrome, K. Mitrakos and W. Shrop-
shire, Jr., Eds., 12 Oct. 1973, 153

A Plague of Corn, D. A. Roe, 8 Mar.
1974, 949

Plant Tissue and Cell Culture, H. E.
Street, Ed., 12 Apr. 1974, 151

Politicians, Bureaucrats, and the Con-
sultant, G. D. Brewer, 28 Dec. 1973,
1335

Population Growth, B. Spooner, Ed., 2
Oct. 1973, 46

The Predatory Behavior of Wild Chim-
panzees, G. Teleki, 9 Nov. 1973, 572

Proceedings of the Colloquium on Con-
servation Problems in Antarctica, B. C.
Parker, Ed., 23 Nov. 1973, 817

Proceedings of the Sixth Berkeley Sym-
posium on Mathematical Statistics and
Probability, vol. 5, L. M. Le Cam, J.
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Neymann, and E. L. Scott, Eds., 11
May 1973, 600

Protein-Protein Interactions, R. Jaenicke
and E. Helmreich, Eds., 7 Dec. 1973,
1014

Proteins, M. Funatsu, K. Hiromi, K.
Imahori, and K. Narita, Eds., 31 Aug.
1973, 838

Psychology of Reasoning, P. C. Wason
and P. N. Johnson-Laird, 11 May 1973,
596

The Psychophysiology of Thinking, F. J.
McGuigan and R A. Schoonover, Eds.,
15 Mar. 1974, 1072

Pycnogonids, P. E. King, 12 Apr. 1974,
150

The Quiet Sun, E. G. Gibson, 16 Nov.
1973, 706 '

The Radiation Chemistry of Macromole-
cules, M. Dole, Ed., 27 July 1973, 338

Radiation Processes in the Atmosphere,
K. Ya. Kondratyev, 7 Dec. 1973, 1015

Regulation of Purine Biosynthesis, J. F.
Henderson, 27 July 1973, 337

Reinventing Anthropology, D. Hymes, Ed.,
11 May 1973, 612

Research on Human Subjects, B. Barber,
J. J. Lally, J. L. Makarushka, and D.
Sullivan, 20 July 1973, 255

A: Revolution in the Earth Sciences, A.
Hallam, 8 Feb. 1974, 504

Rise Up to Life, L. Bickel, 8 Feb. 1974,
505

Rotation of the Earth, P. Melchior and
S. Yumi, Eds., 31 Aug. 1973, 836

The Russian Space Bluff, L. Vladimirov,
13 July 1973, 150

Science and Society, 1600-1900, P.
Mathias, Ed., 2 Oct. 1973, 47

Science and Technology in Art Today, J.
Benthall, 11. May 1973, 598

The Science and Technology of Super-
conductivity, W. D. Gregory, W. N.
Mathews, Jr., and E. A. Edelsack, Eds.,
2 Oct. 1973, 50

Science, Medicine and Society in the
Renaissance, A. G. Debus, Ed., 11 May
1973, 625

Scientist Extraordinary, C. Bibby, 6 July
1973, 47

Sedimentary  Structures of Ephemeral
Streams, M. D. Picard and L. R. High,
Jr., 25 Jan. 1974, 298

The Settlement of Polynesia, M. Levison,
R. G. Ward, and J. W. Webb, 7 Dec.
1973, 1012

Shelf Sediment Transport, D. J. P. Swift,
D. B. Duane, and O. H. Pilkey, Eds.,
14 Dec. 1973, 1126

The Social Behaviour of Monkeys, T.
Rowell, 11 May 1973, 602

Social Stratification in Science, J. R. Cole
and S. Cole, 1 Mar. 1974, 841

Solar Activity Observations and Predic-
tions, P. S. McIntosh and M. Dryer,
Eds., 2 Oct. 1973, 49

Solar-Terrestrial Physics, S. Akasofu and
S. Chapman, 1 June 1973, 944

South Asian Archaeology, N. Hammond,
Ed., 8 Mar. 1974, 947

Stabilité Structurelle et Morphogénése, R.
Thom, 10 Aug. 1973, 536

Stability and Complexity in Model Eco-
systems, R. M. May, 21 Sept. 1973,
1157

The Staphylococci, J. O. Cohen, Ed., 3
Aug. 1973, 434

10 MAY 1974

Statistical Mechanics, R. P. Feynman, 20
July 1973, 257

Steroid Hormones and Brain Function, C.
H. Sawyer and R. A. Gorski, Eds., 1
June 1973, 943

Steroids in Nonmammalian Vertebrates,
D. R. Idler, Ed., 30 Nov. 1973, 915

Stone, E. M. Winkler, 31 Aug. 1973, 838

Structure-Activity Relationships of Protein
and Polypeptide Hormones, M. Mar-
goulies and F. C. Greenwood, Eds., 18
Jan. 1974, 193

The Study of Time, J. T. Fraser, F. C.
Haver, and G. H. Miiller, Eds., 11 May
1973, 599

Superconductive Tunnelling and Applica-
tions, L. Solymar, 1 June 1973, 944

Taxonomy, Phytogeography and Evolu-
tion, D. H. Valentine, Ed., 11 May
1973, 605

Theory of the Earth’s Gravity Field, M.
Pick, J. Picha, and V. Vyskodil, 29
Mar. 1974, 1284

Thermodynamic Aspects of Developmental
Biology, A. 1. Zotin, 21 Sept. 1973,
1159

This Endangered Planet, R. A. Falk, 11
May 1973, 580

Thrips, T. Lewis, 12 Apr. 1974, 150

Thymic Hormones, T. D. Luckey, Ed., 11
Jan. 1974, 66

Time in Science and Philosophy, J. Zeman,
Ed., 11 May 1973, 599

Tissue Interactions in Carcinogenesis, D.
Tarin, Ed., 25 May 1973, 855

The Titius-Bode Law of Planetary Dis-
tances, M. M. Nieto, 11 Jan. 1974, 65

Tradition, Change, and Modernity, S. N.
Eisenstadt, 22 Feb. 1974, 742

Transplantation Antigens, B. D. Kahan
and R. A. Reisfeld, Eds., 29 June 1973,
1356

Tropical Forest Ecosystems in Africa and
South America, B. J. Meggers, E. S.
Ayensu, and W. D. Duckworth, Eds.,
18 May 1973, 727

Tundra Biome, F. E. Wielgolaski and Th.
Rosswall, Eds., 15 June 1973, 1164

Turbulent Diffusion in the Environment,
G. T. Csanady, 16 Nov. 1973, 707

Turning Points in Western Technology,
D. S. L. Cardwell, 14 Sept. 1973, 1035

UFO’s—A Scientific Debate, C. Sagan
and T. Page, Eds., 11 May 1973, 593
Understanding Technology, C. Susskind,
23 Nov. 1973, 815
L’Univers Relativiste,
Sept. 1973, 1038
The Uruk Countryside, R. McC. Adams
and H. J. Nissen, 13 July 1973, 150

S. Mavridés, 14

The Variation and Adaptive Expression of
Antibodies, G." P. Smith, 18 Jan. 1974,
190

Visual Information Processing,
Chase, Ed., 1 Feb. 1974, 402

w. G.

Wasps, J. P. Spradbery, 18 Jan. 1974, 192

Water, F. Franks, Ed., 12 Apr. 1974, 152

Wave Mechanics, W. C. Price, S. S. Chis-
sick, and T. Ravensdale, Eds., 15 Mar.
1974, 1075

Weather Forecasting as a Problem in
Physics, A. S. Monin, 1 June 1973, 945

World without Borders, L. R. Brown, 11
May 1973, 580

The World’s Cats, vol. 1, R. L. Eaton,
Ed., 21 Sept. 1973, 1159

A Journey Through
the Invisible
~Universe and the
“World of

Radio Astronomy

The Invisible
Universe

By G. L. Verschuur, University of
Colorado, Boulder, Colorado

With his new book Dr. Verschuur
achieves a rare goal—teaching and
entertaining his readers
simultaneously.

The Invisible Universe is an exciting
account of the story of radio astron-
omy. The author relates in an informal,
non-mathematical way, what radio
astronomy is, what radio astronomers
have discovered out in space, and
what these discoveries mean.

Students, from high school seniors

on, and anyone who has been fascinated
by a visit to a planetarium will enjoy

this text and its profusion of

capitivating illustrations.

1974. approx. 190p. 70 illus.

paper/$5.90
Heidelberg Science Library Volume 20

Galactic and
Extra-Galactic

Radio
Astronomy

Edited by G. L. Verschuur

and K. I. Kellermann

National Rado Astronomy Observatory,
Green Bank, West Virginia

This book is concerned with the
observational aspects of modern radio
astronomy outside the Solar System.
It begins where most textbooks on
radio astronomy leave off, with a
discussion of what is actually known
from research in the field. Emphasis is
placed on the type of data available
and its interpretation. The book is
aimed at graduate students and
practicing astronomers, but is also
suitable for senior astronomy courses.

1974. 440p. 127 illus. cloth/$33.00

Order from

Textbook Division
Springer-Verlag

New York Inc.

175 Fifth Avenue

New York, New York 10010
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... tomorrow’s designs today !

OS" QH:QS” OF” QU= -
Hellma—the largest assortment of highest
precision glass and quartz cells.

Standard - Flow-through - Constant-temperature
Anaerobic ‘- Special Designs
Also available—ULTRAVIOLET LIGHT SOURCES

Deuterium Lamps - Mercury Vapor Lamps
Hollow Cathode Lamps - Power Supplies

,—Iﬁ' E L L M Writs for ierature

C E L L S v l N C . Borough Hall Station

Jamaica, New York 11424
Phone (212) 544-9534

Circle No. 474 on Readers’ Service Card

FREE

Oxygen
Uptake

References

An 8-page folder, prepared by the Laboratory
of Cell Physiology, Ohio State University,
contains nearly 200 references on oxygen
uptake and evolution studies conducted with
YSI polarographic electrodes, frequently in
conjunction with the YSI Model 53 Biologi-
cal Oxygen Monitor. Several handy tables are
included in the folder. Write to YSI for your
FREE copy.

Circle No. 480 on Readers’ Service Card

Cylindrical pore —

Cytoplasmic
rotrusions ——

Normal RBC

Red bloed cells captured
on membrane. RBCs become

This membrane
Is different

It's Nuclepore®, the membrane with uniform,
cylindrical pores—up to 109/cm2—and a smooth,
flat surface. The results? Fast filtration and absolute
particle capture for uses ranging from microscopy
to sterilization.

Nuclepore membranes are transparent; will not
stain; are resistant to chemicals and temperatures;
and biologically inert. They're repeatedly autoclav-
able, and they won't crack. A patented chemical
etching process insures precise pores and mem-
brane uniformity.

Choose standard pore sizes from 300A to 8 um.
Or, have pore size and density tailored to your
requirements. You also have your choice of shapes,
sizes and accessory equipment: all available from
major lab supply distributors, or direct from
Nuclepore.

See the difference for yourself. For a free sample,
call or write:

spherical during filtration at 12 cm Hg.
RBC in right center of photo is entering
two pores simultaneously. (SEM 6000X: Courtesy
of Dr, Shu Chien, Columbia University.)

LN
LnUeLePORE

7035 Commerce Cir., Pleasanton, Ca. 94566
(415) 462-2230
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ATP Photometer

This device is used to detect bacteria
in urine and spinal fluid, in enzyme
analyses, and in other applications. Be-
cause ATP is present in living cells and
because the concentration of ATP deter-
mines the amount of light produced by
reaction with firefly tail extract, the
device will detect and quantify living
cells. Readout is digital. Sensitivity and
zero are controlled by knobs; push
buttons control power and determine
mode, interval, reset, and assay func-
tion. The sample is inserted in a well
in the top of the instrument. Lab-Line
Instruments, Incorporated. Circle No.
230 on Readers’ Service Card.

Gel Electrophoresis Apparatus

The Mark II system has a capacity
of running 12 separations simultane-
ously on polyacrylamide gel rods 5
millimeters in diameter. The glass tubes
have a precise bore which ensures uni-
form diameter and resistance of the
gel sections and assures reproducible
results. Polyacrylamide gel electro-
phoresis of blood serum can be accom-
plished with only 4 microliters of whole
blood and may disclose up to twenty-
five or thirty serum fractions with
molecular weights from 10,000 to
1,000,000. The basic unit consists of
two buffer reservoirs of clear acrylic
plastic, each with 12 holes for tubes.
The power supply is separate and oper-
ates to maintain constant voltage and
current even when unattended. Shandon
Southern Instruments, Incorporated.
Circle No. 232 on Readers’ Service
Card.

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in
all disciplines in academic, industrial, and gov-
ernment organizations are featured in this space.
Emphasis is given to purpose, chief characteristics,
and availability of products and materials. En-
dorsement by Science or AAAS is not implied.
Additional information may be obtained from the
manufacturers or suppliers named by circling the
appropriate number on the Readers’ Service Card
(see pages 662A and 662C) and placing it in the
mailbox. Postage is free.—RICHARD G. SOMMER

10 MAY 1974

Fraction Collectors

A system that offers a choice of two
capacities, 150 or 240 tubes, and three
collection methods is now available.
Collection may be according to volume,
time dispensing, or drop counting. The
system is designed around a motorized
circular turntable. Precise samples are
dispensed at intervals selected by the
operator. Scientific Manufacturing In-
dustries. Circle No. 234 on Readers’
Service Card.

Direct-Current Sputtering System

The Hummer (Fig. 1) deposits thin
films of various metals on specimens for
scanning electron microscopy. The typi-
cal processing cycle requires about 5
minutes. The deposition chamber is a 6-
inch high by 4-inch inside diameter
Pyrex chamber covering a pedestal on
which the specimen is placed. Coating
is effective to a height of 3 inches and
2 inches in diameter. A mechanical
pump evacuates the chamber to a pres-

Fig. 1. The Hummer is a self-contained

direct-current  sputtering system from
Technics, Incorporated. It applies thin
films of gold or other metals to specimens
for scanning electron microscopy. The
samples coated may be as large as 3
inches high with diameters up to 2 inches.

sure of 10—¢ torr. One gold target is
supplied with each instrument and tar-
gets of other metals are available. The
vacuum system and the processing sys-
tem are each modular to simplify main-
tenance. The unit is self-contained and
operates on standard electric current.
Technics, Incorporated. Circle No. 231
on Readers’ Service Card.

Digital Thermometers

The BAT-8 (Celsius) and BAT-8F
(Fahrenheit) use an “amplified thermo-
couple” technique and offer nearly
instant readings over a range from 0°
to 400°C or 0° to 750°F. These ther-
mometers give a resolution of 0.1°
from 0° to 60°C. They can accom-
modate three probes. They are free of
calibration drift and readings are unaf-
fected by changes in voltage when bat-
tery operated. They can read a dif-
ferential between two probes. The read-
out is digital. A wide variety of probes
and sensors, tailored for different ap-
plications, are available including cus-
tom-constructed units for specific proj-
ects. Bailey Instruments Company.
Circle No. 233 on Readers’ Service
Card.

Literature

Marine Life Support Systems is a
brochure for design of salt water aqua-
ria, tanks, filters, sea salts, and stands.
Sea-Lake Systems Incorporated. Circle
No. 238 on Readers’ Service Card.

Spectrophotometer for Water and
Wastes Analysis is the subject of il-
lustrated bulletin 2260-ANR. The device
described in the bulletin comes with an
optional 180-page Standard Method
Handbook. Delta Scientific Corporation.
Circle No. 235 on Readers’ Service
Card.

Laboratory Supply News is a 64-page
catalog of instruments, tools, acces-
sories, books, and supplies for scientific
laboratories or classrooms. Laboratory
Supplies Company. Circle No. 236 on
Readers’ Service Card.

Liquid Chromatography Reference
Chart contains solvent properties such
as polarity, refractive index, and ultra-
violet cutoff wavelengths; typical solvent
and packing combinations; and the ef-
fects of solvent polarity on sample elu-
tion volumes in normal and reverse-
phase chromatography. Waters As-
sociates Incorporated. Circle No. 237
on Readers’ Service Card.
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Guide to Advertised Products

In addition to the products advertised in this issue, the following items have been featured recently. Science provides this
list to afford readers a further opportunity to receive information on these books, instruments, materials, and services.
Scan the list and circle the Readers’ Service numbers for those of interest. Use the card on either page 662A or page

662C. To see the original advertisements, refer to the issue and page of Science indicated.

Product and Source Issue

Page Circle Product and Source Issue Page Circle
Absorbance Monitors Chromatographic Columns
1SCO 4135 416 366 Reeve Angel 4135 458F 395
Acid Digestion Bombs Chromatography Reagents
Parr Instrument 4130 1220 74 Bio-Rad Laboratories 4135 413 367
Amino Acid Analysis Circulators, Controlled Temperature
Eldex Laboratories 4134 402 299 GCA/Precision Scientific 4134 396 274
A ters, Laser Doppl : Haake 4130 1223 55
Disa Electronics 4130 1229 92 Clinical Reagent Kits
BMC 4130 1223 80
Colony Counters
Balances . Lab-Line Instruments 4130 1229 94
Cahn Instruments 4130 1229 93 New Brunswick 4130 1226 54
Mettler Instrument 4134 229 219 Column Chromatography Systems Literature
Ohaus Scale 4134 211 217 Pharmacia Fine Chemicals 4133 198 141
Sartorius 4133 C3 107 tions Tr ission Systems :
Sauter 4135 506 370 Western Electric 4134 218 213
Baths, Constant Temperature Computers, Analog/Hybrid
GCA /Precision Scientific 4134 396 274 Electronic Associates 4134 C3 218
Haake . 4130 1223 55 Computers, Digital
Bibliographic Services Data General 4130 1137 4
BIOSIS 4130 1131 18 Contact Angle Analyzers
Chemical Abstracts Service 4133 195 164 Imass 4133 198 133
Biochemicals Coverings, Laboratory Furniture
Bio-Rad Laboratories 4130 1234 88 Nalge 4130 1224 70
4134 402 293 Coulometry Cells
Collaborative Research 4130 1227 75 McKee-Pedersen 4133 198 131
Merck 4130 1230 57 Critical Point Drying Apparatus
Biofeedback Apparatus Bomar 4130 1220 79
Cyborg 4135 458H 328 DuPont Instruments—Sorvall 4135 458A 335
Biology, Chemistry and Geology Catal
Ward’s Natural Science Establishment 4133 197 158
Blenders Data Acquisition Systems .
Waring Products 4135 411 350 Gould 4134 241 226
Books, Comprehensive Virology Density Gradient Centrifugation Chemical
Plenum 4133 106 105 EM Laboratories 4133 201 166
. Ene Diagnostic Kits, Clinical
BOOl;:caden:!i;g Press . 4134 222 206 Diagnostic Products 4135 458F 332
Halsted Press 4134 391 276 Differential Thermal Analysis Literature
Books, Environment Fisher Scientific 4135 502 345
Plenum 4134 232 220 Duplicators, Photographic
Books, Fusion and Plasma Physics Bogen Photo 4130 1144 69
Academic Press 4134 222 206
i n
Bolglgilrﬁeg{lggl,“g:ophysncs and Electricity, Coal-Generated
Academic Press 4134 222 206 American Electric Power 4134 246 225
Books, Madness and the Brain Electrolytic Analyzers
McGraw-Hill 4134 397 269 Sargent-Welch 4130 1138 17
Books, Nuclear Science Electron Microscopes
Academic Press 4134 222 206 Philips Electronic Instruments 4135 458C 399
Books, Politics of Oil Carl Zeiss 4135 418 305
University of Chicago Press 4134 392 287 Electronic Instruments
Heath/Schlumberger 4133 193 159
is Apparatus
Calculators, Programmable Elecg?olzlﬁl;r:SLzbolzl;mries 4130 1142 66
Computer Design 4130 1146 10 E-C Apparatus 4134 387 262
Hewlett-Packard 4130 1148 8 Hoefer Scientific Instruments 4130 1230 59
4135 407 303 Savant Instruments 4134 398 265
Monroe . 4134 235 205 Electrophoresis Reagents
Calculators, Programmable, Demonstration of Bio-Rad Laboratories 4135 413 367
Hewlett-Packard 4130 1148 9 E-C Apparatus 4134 187 261
Calorimeters Enzymes
Parr Instrument 4134 392 272 EM Laboratories 4133 201 165
Cameras Miles Laboratories 4130 1126 9
Polaroid ﬂgg 1:1,'21; 223 Worthington Biochemical 4133 11 111
Cameras, Immunodiffusion
Cordis Laboratories 4134 RSC 284 Fermentors, Miniature
Cell Culture Apparatus . LKB Instruments 4130 1135 15
VirTis - 4135 4587 397 Filter Paper
Cells, Glass Schleicher & Schuell 4130 1143 12
Hellma Cells 4133 199 174 Filter Products
Centrifuges Millipore 4133 194 184
Beckman Spinco 4130 C2 11 4134 396 277
4133 113 114 Filters, Electronic
4134 c2 215 Spectrum Scientific 4133 205 191
Damon/IEC 4130 1228 58 Filtration Membranes
DuPont Instruments—Sorvall 4135 458L 333 Nuclepore 4134 225 263
SGA Scientific 4130 1222 50 Fourier Transform Analyzers
Vernitron Medical Products 4133 197 178 Honeywell Signal Analysis 4133 198 143
Chemical Analyzers, Automated, Clinical Fraction Collectors
Union Carbide 4135 458G 330 Buchler Instruments 4130 1225 51
4135 4581 331 ISCO 4130 1231 67
Chemicals, Combustion and Radioanalysis 4133 200 168
Packard Instrument 4133 117 177 Gilson Medical Electronics 4134 244 207
714
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When you need another
Edison or Einstein,
this tool helps you

tap their brains.

Now you can keep in touch
with the outpouring of the
world’s best technical and
scientific brains.

Lockheed’s Dialog retrieval
system puts their work at
your fingertips for only a few
dollars. Take INSPEC
(Science Abstracts). It alone
has more than 700,000
abstracts covering electronics,
electrical engineering,
physics and computers. Other
data bases include NTIS,

U.S. Government Reports
Announcements; Chemical
Market Abstracts; and
COMPENDEX (Engineering
Index). A typical search costs
as little as $10, and takes only
a few minutes.

Dialog helps you keep
from reinventing the wheel,
helps you use published
knowledge and information
of thousands of others as a
springboard for your own
efforts.

Dialog is easy to use. It
only takes a terminal and a
telephone. And it only takes
a letter or a phone call to
get more information.
Contact Barbara Ellis,

(415) 493-4411, Ext. 45635,
Dept. 15-50, Bldg. 201,

3251 Hanover St., Palo Alto,
Ca. 94304. In Washington,
D.C., phone R. Caputo,
(202) 872-5971; in New York,
R. Donati, (212) 682-4630.

LOCKHEED
INFORMATION
SYSTEMS
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Proteinase K is
Available only from

EM Laboratories, Inc.

e

Proteinase K is useful in RNA, DNA isolation
and for serological purposes.

Proteinase K is chromatographically purified,
and lyophilized. Also available as a carrier-
bound enzyme.

Send for literature, specifications, applica-
tions and prices.

Circle No. 468 on Readers’ Service Card

EM Crystalline
Ninhydrin is

Easier to weigh, easier to dissolve. EM offers
three forms: crystalline, finely crystalline or
as a spray reagent. For detection and deter-
mination of lower peptides, free amino acids,
Vitamin By, protein nitrogen, and for TLC.

Send for a useful applications brochure, prices
and specifications.

Circle No. 469 on Readers’ Service Card

®
T
EM Reagents®
A essss———

EM Laboratories, Inc.

associate of E. Merck, Darmstadt, Germany
500 Executive Boulevard, Elmsford, New York 10523
Telephone 914/592-4660

The
Polytron
homogenizer.

WS

If it can be
done, we
can probably
do it.

The
Willems
Polytron®
homogen-
izer is :
unlike
any mixer you've ever used. It
works on a unique principle—
Kinetic plus ultrasonic energy.
And it often succeeds where
other instruments fail.

Homogenization by sound
waves means that tissues are
broken down quickly to sub-
cellular level without destruc-
tion of enzyme activity. You'd
be hard-pressed to do that
with other kinds of mixers.

In the applications field,
the Polytron has proved so ef-
fective in inducing physical
and chemical change that it
has already revolutionized
many procedures, Whether it
be for dispersing, homogen-
izing, emulsifying or disrupt-
ing, a Polytren is available in
the size te ‘meet your specific
requirements.

Contact us if you have any
guestions. Both literature and
a demonstration are available
on request.

Brinkmann Instruments, Inc.
Cantiague Road,

Westbury, L. 1., N.Y. 11590
Brinkmann Instruments
(Canada), Ltd.

50 Galaxy Boulevard,
Rexdale (Toronto), Ontario.
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Product and Source Issue Page Circle Product and Source Issue Page Circle
Freezers Ton Exchange Celluloses
Forma Scientific 4134 238 214 Reeve Angel 413§ 458F 395
Kelvinator 4133 109 102
REVCO 4135 413 364
Laboratory Analysis Literature
W. C. McCrone Associates 4130 1229 95
Gamma Counters Laboratory News
Teledyne Intertechnique 4135 412 306 Aminco 4133 198 136
Gases Laminar Flow Safety Cabinets, Use of
Union Carbide—Linde 4134 223 202 U. S. Dept. HEW 4135 502 348
Geophysical Instruments Laser Light Guides
Atlas Copco ABEM 4133 198 140 _ Whittaker 4133 198 132
Glassblowing Kits Life Insurance
Wale Apparatus 4134 402 294 TIAA 4134 394 251
Gradient Mixers Liquid Chromatography Detectors
LKB Instruments 4135 2 300 Schoeffel Instrument 4130 1229 96
Liquid Chr graphy Product:
U Ai:n::l:‘ech by S 4134 395 264
Heat Pipes qu romatography Systems
Hughes Aircraft 4135 502 342 D0 o 4134 3% 270
Hoods, Tissue Culture Liqui dana.n ssociates 4134 231 211
Contamination Control 4135 4583 389 quid Dispensers
Labindustries 4134 217 209
Hot Plates o N 307 Liquid Scintillation Apparatus
SGA Scientific 4135 C: Beckman Instruments 4130 1129 14
Searle Analytic 4134 224 227
Teledyne Intertechnique 4135 412 306
lllum;::tqrs, Ngcr?sclope 4130 ce 1 Liquid Scintillation Chemicals
erican Optica Amersham/Searle 4133
Nikon 4134 393 258 Isolab 4135 l;gl-l 53
Image Analyzing Computers’ Packard Instrument 4133 17 176
IMANCO 4130 1134 2 Liquid Scintillation Products
Immersion Coolers Eastman Organic Chemicals 4130 1229 97
Neslab 4134 RSC 285 4134 227 210
Incubators
Blue M Electric 4135 4581 326
Incubators, Carbon Dioxide Membrane Filtration Apparatus
Lab-Line Instruments 4134 388 256 New Brunswick 4135 503 3714
New Brunswick 4134 389 255 Micromanipulators, Miniature
Information Retrieval Systems Labtron Scientific 4135 502 341
Professional Aids 4134 396 280 Micr pe Syst Modul.
Instrumentation Courses, Taped, Catalog Bausch & Lomb 4135 c4 301
Beckman Instruments 4134 225 260 Carl Zeiss 4130 1140 13

Up to 41,300xG. .. 4-litre capacity...800 ml/min. flow
rate. All yours with Lourdes Beta-Fuge™. And built
to take it day after
day. Designed
with your people in
mind; that’s why
the front controls.
The easier, faster
operation. The
space-saving,
time-saving sliding
door. Lourdes
Beta-Fuge. Up with
capacity. Down
with downtime.

See your Lourdes
dealer, or write:

vernitron

MEDICAL PRODUCTS, INC.
5 Empire Boulevard, Carlstadt, New Jersey 07072
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AAAS SOCIO-PSYCHOLOGICAL PRIZE

Through the generosity of the late Arthur F.
Bentley, the AAAS offers an annual prize of $1000
for a meritorious paper that furthers understanding
of the psychological-social-cultural behavior of hu-
man beings.

The AAAS Socio-Psychological Prize is intended
to encourage studies and analyses of social behavior
based on explicitly stated assumptions or postulates
leading to conclusions or deductions that are verifi-
able by systematic empirical research or, stated in
other terms, to encourage in social inquiry the de-
velopment and application of the kind of dependable
methodology that has proved so fruitful in the
natural sciences.

Entries should present a completed analysis of a
problem, the relevant data, and interpretation of the
data in terms of the postulates with which the study
began.

Unpublished manuscripts and manuscripts pub-
lished after 1 January 1973 are eligible. The dead-
line for receipt of entries in the 1974 contest is
1 September. For instructions on how to submit an
entry, write to: Social-Psychological Prize Contest,
Eighth Floor, 1776 Massachusetts Ave., NW, Wash-
ington, D.C., 20036.
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Product and Source Issue Page Circle
Microscope Systems, Modular,
Demonstration of
Bausch & Lomb 4135 C4 302
Microscopes
American Optical 4133 120 101
Nikon 4134 393 259
Swift Instruments 4134 387 254
Unitron Instrument 4134 216 208
Wild Heerbrugg 4134 231 250
Micr pes, Fl
American Optical 4134 C4 200
Microscopes, Measuring
Unitron Instrument 4133 198 130
Microscopes, Photographic
Carl Zeiss . 4133 107 108
4134 237 223
Microscopes, Stereo
Graf-Apsco 4135 502 343
Microscopes, Stereo Zoom
Nikon 4134 393 257
Microtome-Cryostats
Harris Manufacturing 4130 1224 71
135 504 368
Molecular Emission Cavity Analysis Equipment
Anacon 4130 1229 90
Modules, Solid State for Instruments
Coulbourn Instruments 4130 1227 78
Notebooks, Water Repellent
Nalge 4134 397 273
Nucleotide Analogs
Schwarz/Mann 4133 114 169
pH Meters
London 4130 C3 5
Orion Research 4133 C4 113
Photovolt 4134 394 271
Sargent-Welch 4130 1138 17
Photometers
Phoenix Precision 4133 192 170
SSR Instruments 4135 414 369

Product and Source Issue Page Circle
Photometers, Microscope
Carl Zeiss 4134 239 222
Photomicrographic Cameras
American Optical 4133 120 101
Photomultiplier Tubes
Gencom—Emitronics 4134 233 266
Pipettes, Micro
Volumetrics 4133 117 190
Pipettes, Repeating
Medical Laboratory Automation 4130 1221 91
Oxford Laboratories 4135 458G 334
Rainin Instrument 4135 458K 328
‘Volumetrics 4133 117 190
Polarographs
Sargent-Welch 4130 1138 17
Potentiostats
Brinkmann Instruments 4130 1228 56
4135 503 354
Power Supplies
Lambda Electronics 4135 502 346
Publishing Services
Vantage Press 4133 206 193
Pumps
Fluid Metering 4133 198 144
Pumps, Peristaltic
Pharmacia Fine Chemicals 4133 193 179
Pumps, Peristaltic, Metering
Buchler Instruments 4134 395 252
Pumps, Sampling, Nonreactive
Science Pump 4133 198 134
Pumps, Syringe
Harvard Apparatus 4134 391 282
Radiochemicals
Amersham/Searle 4130 1132 19
4134 230 212
Merck 4133 199 156
New England Nuclear 4130 1220 77
: 4133 205 180
4134 391 275
Radioimmunoassay Equipment, Gamma Counters
Packard Instrument 4133 115 103

The Brush 440

portable recorder.
A general purpose

recorder that does more.

The Brush 440 has four 40 mm channels, two
event markers, eight pushbutton chart speeds,
and built-in signal conditioners. There's pres-
surized ink writing and linearity guaranteed to

9912 %.

Write Gould Inc., Instrument Systems Division,
3631 Perkins Avenue, Cleveland, Ohio 44114. Or
Kouterveldstraat Z/N, B 1920 Diegem, Belgium.
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=-76°C
Ultra-Cold.
-96°C
Ultra-Colder.

Both from Kelvinator Commer-
cial. Upright drops to —76°C.
Ultra-cold. Chest model dips
to —96°C. Ultra-colder. Up-
right’s six French doors open
individually. And you can
label each door to know what'’s
inside. Easy labeling for what’s
under the chest’s stainless steel
sliding lids, too. Want more?
Automatic alarm systems? 2”
portholes for recorders? The
Kelvinator Commercial name?
You got them. Don’t be caught

i
in the cold without ultra-cold. N ; B
Contact J. E. Hirssig at Kelvinator \\-/

Commercial, the company that knows
how to give you 12 cubic feet of the best cold you ever had.

Upright UC-105 (— 76°C/ —105°F) Chest UC-520 (—85°C/ —120°F)

Chest UC-540 (—96°C/—140°F)

@
Kelvinator
621 Quay Street * Manitowoc, Wisc. 54220 - (414) 682-0156
One of the White Consolidated Industries
Wel
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Radioactive

GGP 01)7 U”

for Hybridization

NET-436 Polyuridylic Acid, ammonium salt
[uridylate-5, 6-3H]

Current Lot: 13 curies/mmole $105/25uCi $325/100uCi
Ethanol: water solution (1:1); shipped in dry ice.

Polyadenylic acid (poly A) tracts are found in the mammalian
cell nucleus as part of the high MW, “DNA-like,” unstable
nuclear RNA, and in the messenger RNA of certain viruses.
The poly A sequences are of the order of 150-200 nucleotides
in length. Molecular hybridization with radioactive polyuridylic
acid (poly U) has been used':2to detect the higher levels of
poly A in viral RNA, leading to speculation that poly A tracts
could become a diagnostic property of tumor viruses.

1.D. Gillespie, S. Marshall, and R.C. Gallo, Nature, 236, 227 (1972).

2.J.Schiom, D. Colcher, S. Speigeiman, S. Giilespie and D. Gillespie, Science.
179,697 (1973).

New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer service 617-482-9595

NEN Canada Ltd.. Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, Germany.
Circle No. 478 on Readers’ Service Card

Pharmacia
Peristaltic
Pump P-3

A cassette pump electronically
controlled for constant
liquid flows in
chromatography
and gradient
formation

NEW

You can

obtain three different flow rates at the same time through
the three individually tensioned pumping channels

change tubes in seconds with the snap-in cassette
forget about pulsation thanks to the large driven rollers

rely on a constant motor speed, electronically compensated
for load and temperature

use any flow rate between 0.6 and 400 mi/h per channel with
the same gear box

reverse the flow instantly
push for maximum flow and clear pump lines rapidly

For free descriptive literature, write or call:

800 Centennial Avenue

Pharmacia Fine Chemicals Inc. Pharmacia
Piscataway, New Jersey 08854 Fine Chemicals

Phone (201) 469-1222

Circle No. 477 on Readers’ Service Card
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Product and Source Issue Page Circle
Radioimmunoassay Kits
New England Nuclear 4135 458J 394
Radioimmunoassay Systems
Searle Analytic 4135 458B 388
Recorders
Esterline Angus 4133 199 182
Gould 4130 1223 76
4133 193 181
4134 396 278
Heath/Schlumberger 4133 193 159
Houston Instrument 4135 458D 391
Sargent-Welch 4130 1138 17
Rulers, Drafting
Professional Aids 4134 396 281
Safety Shields
Nalge 4135 505 351
Sample Concentrators
Brinkmann Instruments 4134 393 267
Sample Diluters, Radioimmunoassay
Brinkmann Instruments 4133 195 167
Sample Processors, Radioimmunoassay
LKB Instruments 4133 C2 106
Scanners, Thin-Layer, Radiochromatogram
Panax Nucleonics Canada 4130 1220 81
Scanning Electron Microscopes
Coates & Welter 4130 1123 7
Shakers
New Brunswick 4133 117 175
Slide Filing Systems
Meier—W. R. Grace 4134 390 286
Spectrometers, Optical Emission
Labtest Equipment 4133 198 135
Spectrophotometers
GCA/McPherson Instrument 4130 1133 16
Sargent-Welch 4130 1138 17
Spectrophotometers, Literature
GCA /McPherson Instrument 4130 1229 98
Spectrophotometers, Ultraviolet-Visible
Aminco 4133 108 112
Bausch & Lomb 4135 410 352
Spectrophotometery, Applications
Varian Associates 4135 502 349
Stills
Barnstcad 4133 103 110
Temperature Controllers, Thermoelectric
Gilford Instrument 4130 1130 8
Test Tube Containers
Streck Laboratories 4135 502 34
Thermoelectric Modules
Cambridge Thermionic 4133 197 183
Thermometers, Digital
Parr Instrument 4134 392 272
Thermometers, Micro, Thermocouple
Bailey Instruments 4130 1234 89
4133 206 192
Thin-Layer Chromatography Systems
Kontes Glass 4134 226 216
Thin-Layer Plates
Analtech 4135 458K 329
EM Laboratories 4135 504 365
Time Labeling Systems
Professional Tape 4134 391 279
Tissue Homogenizers
Brinkmann Instruments 4133 116 171
Tissue Processors
Shandon Southern 4135 458F 392
Titrators, Automatic
Mettler Instrument 4135 458H 398
Titrators, Recording
Sargent-Welch 4130 1138 17
Trans Alaska Pipeline
Atlantic Richfield 4134 236 221
Used Equipment Brokerage
ReUse 4135 502 340
Valves and Fittings, Miniature, Inert
Analtech 4130 1145 65
4134 395 264
Video Cassette Systems
Sony 4135 415 324
Voltage Stabilizers
REVCO 4134 397 268
Water Purification Systems
Millipore 4130 1227 82
4135 458E 393
Work Surfaces, Laboratory
Nalge 4130 1224 70
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BOOKS RECEIVED

(Continued from page 702)

ker, New York, 1973. xvi, 496 pp., illus.
$60; by subscription, $50.

Energy Principles in Theory of Struc-
tures. T. M. Charlton. Published for the
University of Aberdeen by Oxford Uni-
versity Press, New York, 1973. viii, 118
pp., illus. $8.

The Explanation of Culture Change.
Models in Prehistory. Proceedings of a
meeting, Sheffield, England, Dec. ‘1971.
Colin Renfrew, Ed. Duckworth, London,
and University of Pittsburgh Press, Pitts-
burgh, 1973. xvi, 788 pp., illus. $29.95.

The Families of Flowering Plants. J.
Hutchinson. Clarendon (Oxford University
Press), New York, ed. 3, 1973. xx, 968 pp.,
illus. $62.50.

Feeling Alive After 65. The Complete
Medical Guide for Senior Citizens and
Their Families. Robert B. Taylor. Arling-
ton, New Rochelle, N.Y., 1973. xviii, 232
pp., illus. $7.95.

Fluorine in Organic Chemistry. R. D.
Chambers. Wiley-Interscience, New York,
1973. xviii, 392 pp., illus. $19.50.

Fortran Codes for Mathematical Pro-
gramming. Linear, Quadratic and Discrete.
A. H. Land and S. Powell. Wiley-Inter-
science, New York, 1973. xvi, 250 pp.,
illus. $14.95.

MIGROBES OR ANIMAL CELLS
Grow either in a one-liter convertible

MULTIGEN
FERMENTOR

The MultiGen is a low cost culture apparatus designed for the control
of all basic environmental conditions: temperature, agitation, aera-
tion, pH, and dissolved O.. Whether the need is for viscous microbial
cultures or animal cell suspensions, air sparging or gas overlay, the
MultiGen can be adapted to specific research requirements, and can
provide an ideal alternative to spinner flask procedures.

Virtually every component is supplied in one compact assembly;
glassware, tubing, penetrations, air filter and sampler. It even has its
own built-in air pump, heating system, and facilities for cooling, as
well as a choice of agitation systems. The impellers are magnetically
coupled to eliminate contamination.

ASK FOR BULLETIN F1000/5574
NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 SOMERSET ST., NEW BRUNSWICK, N. J. 08903 201¢846-4600
With NBS, Advanced Technology is a Way of Lite.

1
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From Red to Black? The Financial Sta-

" tus of Private Colleges and Universities.

William W. Jellema. Jossey-Bass, San
Francisco, 1973. xviii, 174 pp., illus. $8.75.
Jossey-Bass Series in Higher Education.

Fundamentals of Mechanics and Heat.
Hugh D. Young. McGraw-Hill, New York,
ed. 2, 1973. xviii, 654 pp., illus. $11.95.
McGraw-Hill Series in Fundamentals of
Physics.

Gas Analysis Instrumentation. A. Verdin.
Halsted (Wiley), New York, 1973. xvi, 392
pp., illus. + appendices. $26.

Green Algae. Vol. 1, Molecular Biology.
MSS Information, New York, 1973. 194
pp., illus. $15. MSS Topics in Ecology
Series.

Grzimek’s Animal Life Encyclopedia.
Bernhard Grzimek, Ed. Vol. 9, Birds 1II.
Bernhard Grzimek, Wilhelm Meise, Giin-
ther Niethammer, and Joachim Stein-
bacher, Eds. Van Nostrand Reinhold, New
York, 1973. iv, 648 pp.. illus. Each vol-
ume, $29.95; 13-volume set, $325.

A Guide to Air Quality Monitoring
with Lichens. William C. Denison. Illus-
trated by Sue M. Carpenter. Lichen Tech-
nology, Corvallis, Ore., 1973. viii, 40 pp.,
illus. Paper, $3.

A Guide to Molecular Pharmacology-
Toxicology. Part 2. R. M. Featherstone,
Ed. Dekker, New York, 1973. xx + pp.
427-812, illus. $27.75.

Handbook of Sensory Physiology. Vol.
2, Somatosensory System. Ainsley Iggo,
Ed. Springer-Verlag, New York, 1973. xii,
852 pp., illus. $107.50.

The Hope of Progress. A Scientist Looks
at Problems in Philosophy, Literature and
Science. Peter B. Medawar. Anchor (Dou-
bleday), Garden City, N.Y., 1973. x, 146
pp. Paper, $1.95.

Hormones. Chemical Communicators.
Roger Lewin. Anchor (Doubleday), Garden
City, N.Y., 1973. vi, 114 pp., illus. Paper,
$1.95.

Identification of Plant Viruses. Methods
and Experiments. D. Noordam. Center for
Agricultural Publishing and Documenta-
tion, Wageningen, the Netherlands, 1973.
208 pp., illus. 4 plates. Paper, Dfl. 35.

INustrations in Applied Network Theory.
F. E. Rogers. Crane, Russak, New York,
and Butterworth, London, 1973. x, 228 pp.,
illus. $11.75.

Infinite Linear Groups. An Account of
the Group-theoretic Properties of Infinite
Groups of Matrices. B. A. F. Wehrfritz.
Springer-Verlag, New York, 1973. xiv, 230
pp. $21.90. Ergebnisse der Mathematik und
ihrer Grenzgebiete, Band 76.

Inorganic Biochemistry. Gunther L.
Eichhorn, Ed. Elsevier, New York, 1973.
2 vols., illus. Vol. 1. xxvi 4+ pp. 1-608.
Vol. 2. xii 4+ pp. 609-1264. $110.

Integral Equations and Stability of Feed-
back Systems. Constantin Corduneanu.
Academic Press, New York, 1973. X, 238
pp. $19.50. Mathematics in Science and
Engineering, vol. 104.

International Publications. An Annual
Annotated Subject Bibliography. Interna-
tional Publications Service, New York, ed.
2, 1973. iv, 274 pp. Paper, $7.50.

Introduction to Modern Organic Chemis-
try. Carl H. Snyder. Harper and Row,
New York, 1973. xiv, 530 pp., illus. $11.95.
Harper’s Chemistry Series.
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OXXFORD

The Biochemical Basis of
Neuropharmacology
Second Edition

JACK R. COOPER, Yale University
School of Medicine; FLOYD E. BLOOM,
M.D., National Institute of Mental
Health; and ROBERT H. ROTH, Yale
University School of Medicine.

Focusing on neurotransmitters, this
widely-used text examines neuropharma-
cology by way of the physiology and
biochemistry of nervous tissue. For the
Second Edition, the authors have
updated each chapter, incorporated the
recent findings on dopamine, the
prostaglandins, cyclic AMP, and the
cholinergic receptor, and included more
detail on individual drugs and diseases.

1974 288 pp.  46illus.

cloth $7.95 paper $4.95
Circle No. 464 on Readers’ Service Card

Evolution of the
Nervous System

HARVEY B. SARNAT, M.D., St. Louis
University School of Medicine, and
MARTIN G. NETSY, M.D., University of
Virginia School of Medicine.

The book reconstructs the probable
evolutionary sequence leading to the
development of the human brain by
identifying the neuroanatomical features
common to all vertebrate species. The
capacities of phylogenetically older
systems are described together with
their inadequacies for increasing the
range of functions needed by evolving
species.

1974 320 pp. 64 illus.

cloth $9.95 paper $6.95
Circle No. 450 on Readers’ Service Card

The Synaptic Organization
of the Brain

An Introduction

GORDON M. SHEPHERD, M.D./D. Phil.,
Ph.D., Yale University School of
Medicine. )

By describing the principles by which
nerve cells are organized in different
parts of the brain, this book helps
readers cope with the vast amount of
information that has accumulated in
neuroanatomy and neurophysiology.
Modern studies of structure as revealed
by whole neuron stains and electron
microscopy and of functional properties
as revealed by microelectrode recordings
are systematically reviewed. The organi-
zation of the following regions is
examined: spinal cord (ventral horn),
olfactory bulb, retina, cerebellum,
thalamus, olfactory cortex, hippocampus,
and neocortex.

Summer 1974 275 pp. 70 illus.
cloth $7.95 paper $4.95
Circle No. 451 on Readers’ Service Card
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OXFORD UNIVERSITY PRESS

200 MADISON AVENUE
NEW YORK, N.Y. 10016
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Introduction to the Theory of Entire
Functions. A. S. B. Holland. Academic
Press, New York, 1973. xii, 222 pp., illus.
$18. Pure and Applied Mathematics, vol.
56. ‘

Issues in Social Ecology. Human Mili-
eus. Rudolf H. Moos and Paul M. Insel,
Eds. National Press Books, Palo Alto,
Calif., 1974. xii, 616 pp., illus. Paper,
$7.95.

Laboratory Organization and Adminis-
tration. K. Guy. Butterworth, London, ed.
2, 1973 (U.S. distributor, Crane, Russak,
New York). xvi, 528 pp., illus. $22.50.

Laboratory Techniques in Zoology. Roy
Mahoney. Halsted (Wiley), New York, ed.
2, 1973. viii, 518 pp., illus. $21.50.

Laplace Transforms. Programmes and
Problems. K. A. Stroud. Halsted (Wiley),
New York, 1973. x, 276 pp., illus. Paper,
$5.75.

Laser Devices and Applications. Ivan P.
Kaminow and Anthony E. Siegman, Eds.
Institute of Electrical and Electronics En-
gineers, New York, 1973 (distributor,
Wiley, New York). viii, 496 pp., illus.
Cloth, $14.95; paper, $7.50.

Linear Methods of Applied Analysis.
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