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Fishing for exciting,
new curricular ideas?

Saunders biology texts—
the perfect bait to catch your students’ interest.



Balinsky: An Introduction to Embryology, 4th Edition.
The developmental biology of animals has come to mean Balinsky
to thousands over the years. Today the revised fourth edition
continues to meet the needs of modern courses through major
revisions in the text. Substantial coverage has been added on the
recent research on cell shape changes, while additional coverage
details the morphogenetic movements in mesenchyme. The mate-
rial on gastrulation, the genetic activities involved, and the role of
induction in differential translation and transcription is greatly ex-
panded. New discussion ofin vitro studies of mammalian eggs, and
more information on the chemical aspects of differentiation have
been added. By B.I. Balinsky, Univ. of Witwatersrand, South
Africa. About 575 pp. 475 ill. Ready April.  Order #1518-X.

DeRobertis, Saez & DeRobertis: Cell Biology, 6th
Edition. This respected text has long stood out from others in its
field by virtue of its full and balanced consideration of morphologi-
cal, chemical, and physiological aspects of cell biology. The new
sixth edition upholds this reputation through its extensively revised
and expanded coverage of enzyme kinetics, chloroplasts, and
molecular biology of muscle. The student will find that this book
provides crisp new insights into all aspects of life at the cellular level.
By E.D.P. DeRobertis and E.M.F. DeRobertis Jr., both of the
Univ. of Bueno Aires; and Francisco A. Saez, Institute for the
Investigation of Biological Sciences, Montevideo. About 500 pp.
400 ill. Just Ready. Order #3043-X.

Crang & Ward: Electron Microscopy—Principles
and Practices. A Coordinated Tape/Filmstrip Presentation.
When your students are ready to learn the techniques of electron-
microscopy, this new audio-visual program will be the perfect tool
for their instruction. It provides pictorial and verbal instruction for
both common and exotic procedures used in working with biologi-
cal specimens. Optical and chemical principles are explained, and
key steps in manipulation are demonstrated. The ten filmstrips and
five cassettes include coverage of enzyme localization, autoradiog-
raphy, freeze-etching, x-ray microanalysis, etc. An ancillary book-
let provides information additional to that contained in the a/v
program. By Richard E. Crang and Jack A. Ward, both of Bowling
Green State Univ. Ten filmstrips, five C-60 audio cassettes, and a
softcover booklet of approx. 100 pp. Ready Spring.

Order #9880-8.

Welty: The Life of Birds, 2nd Edition. The first edition of
this text was hailed as “the best and broadest coverage of bird
biology” (American Birds). The newly revised second edition
promises to uphold this reputation with extensively revised mate-
rial on plumage and molting, metabolism, reproduction, behavior,
migration, orientation, population dynamics, and conservation.
The Life of Birds is an incomparable introduction to ornithology for
students, and a fascinaling tome for any bird lover. By Joel Car!
Welty, formerly of Beloit College. About 675 pp. 320 ill. Just

Ready. Order #9231-1.
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Hazen: Readings in Population and Community
Ecology, 3rd Edition. Put ecology in a better perspective for
your students with this fascinating and informative reader. Its 27
papers span 30 years and include both classic and contemporary
pieces. Dr. Hazen provides an extensive introduction to each
section, and supplies additional commentary on each of the pa-
pers. Fifteen of the articles are new to this edition. Organized into
four sections, the book examines in turn: Single Species
Populations—Organisms in Space and Time; Relations between
Organisms—Competition and Predation; Metabolism—
Energetics and Productivity; and Communities of Organisms.
Edited by William E. Hazen, San Diego State Univ. About 400 pp.
Just Ready. Order #4607-7.

Hollander & Gupta: Light Microscopy—Principles
and Practices. A Coordinated Tape/Filmstrip Presentation.
Dispense with the chore of rehashing basic techniques for each
incoming class. Here’s a new audio-visual program that teaches
students everything from optics to photomicroscopy. Fifteen
minutes’ classroom time each day can in two weeks orient your
students to procedures they’ll use throughout their academic
careers and beyond. Special attention is given to methods of
sample preparation and to the problem of obtaining meaningful
definition of cellular features. Other areas of attention include:
darkfield microscopy, polarized light, fluorescence microscopy,
and photomicroscopy. By David H. Hollander and Prabodh K.
Gupta, both of Johns Hopkins Univ. School of Medicine. Ten
filmstrips, about five C-60 audio cassetes. Ready Summer.
Order #9879-4.

Walker: Vertebrate Dissection, 5th Edition. Students
can benefit more from laboratory investigation with Dr. Walker’s
guidance. His systemic approach to vertebrate dissection offers
true structural comparison between the dogfish, mudpuppy, cat,
rabbit, and (new to this edition) mink. Material on mammalian
muscle now provides better correlation between species, and the
exposition of circulation has been rewritten to cover arteries and
veins simultaneously. The fifth edition also features a host of new
drawings, and concordance with the Nomina Anatomica Vet-
erinaria of 1973. By Warren F. Walker, Jr., Oberlin College. About

430 pp. 240 ill. Soft cover. Ready April. Order #9098-X.

Wetzel: Limnology. A renowned authority on lakes and
streams correlates modern curricular trends with his own teaching
experience in this outstanding new limnology text. His book opens
with a discussion of the basic physical and chemical properties and
the functioning of lake systems. The bulk of the text is then devoted
to an integrated functional treatment of the biota and their interac-
tion with the environment—an integration unique in the literature.
By Robert G. Wetzel, Kellogg Biological Station, Michigan State
Univ. About 400 pp. 150 ill. Ready July. Order #9240-0.
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Another pocket-sized
scientific achievement:
The HP-21. $125*

We designed it for what we believe to be a
growing class of calculator-oriented people who
appreciate the very high quality that we put into
HP pocket calculators but who don’t require all the
features and functions of our HP-45, 55, and 65.

The HP-21 is more compact than our other poc-
ket-sized calculators. Closer to palm size. The
minute you’ve grasped its keyboard’s elegant
simplicity, you’ll see that it has considerably
more capability than our pace-setting HP-35,
presented in an easily comprehensible way.

o An addressable storage register with four-rule
arithmetic in and out.

e Rectangular-to-polar conversion and vice versa.

e Degree/radian selection.

e Choice of floating-point or scientific notation,
and control over the number of places displayed.
When numbers get too large or too small for
the floating-point, the display automatically
switches to scientific.

e Single-keystroke calculation of a common
antilog (10%).

In addition, the HP-21 gives you

e Keysforall the basic trigonometric functions (sin,
cos, tan, sin™?, cos~?, tan~1).

e Keys for e*, y*, Ln, Log, VX, 1/x, x=y, .

e A10-digit display and 2-digit exponent. Rounding
to last displayed digit.

e Error displayed if you key in an impossible
instruction.

o The HPlogic system and four-register stack that
save you keystrokes, show you all intermediate
results, let you proceed naturally through the
most complicated expressions withoutrestruc-
turing or keeping track of parentheses, and let
you backtrack to correct errors.

e Function keys where you can see them with-
out moving your hand (unless you’re a
southpaw).

o Execution of any function in less than one second.

In keeping the price down, we haven’t skimped
on traditional HP quality details, some of which
you can see and feel, many of which are hidden.

o Double-injected keys. The legends go all the way
through and will never wear off.

o Positive click on each key so you’ll feel the
connection.

e Moisture barrier under the keyboard to protect
against spills.

o Single-unit battery pack that can only be
inserted the right way, plus recharger.

e Gold-plated internal connections.
e Recessed display for better visibility outdoors.

e Rugged case with rounded edges. Withstands
most tumbles to the floor.

o Soft vinyl zippered carrying pouch.

You will find the HP-21 at leading department
stores and college book stores throughout the
United States, along with our other hand-held
models for science and business. For the name of
your nearest dealer, write to Hewlett-Packard,
or call toll-free, (800) 538-7922 (in California it’s
(800) 662-9862).




This new instrumentation
recorder could be the only one
you’ll ever need. And it’s so quiet
all you hear is its purr.

Now that digital measurements are the thing,
many laboratories find that they must add a digi-
tal recorder to their list of basic equipment. On
the surface, this looks like only a minor compli-
cation, but it can become a big problem. If the
scientist is not careful in making his selection, he
may well find that he needs a different kind of
digital recorder each time he acquires a new
digital instrument.

Our new 5150A Thermal Printer can help you
avoid this costly equipment escalation because it
satisfies the vast majority of digital recording
requirements. Take the problem of different in-
strument output codes for example. The 5150A
handles most cases: it has plug-ins for direct
interfacing with ASCII-byte serial and BCD
parallel outputs. It will even accommodate a
combination of the two codes.

The 5150A has a full 64-character alpha-
numeric printing set and 20-column capacity
when equipped with the ASCII plug-in. With the
BCD plug-in, it offers a choice of 10 or 20 columns,
each with a flexible 16-character set. If the stan-
dard set won’t do, it can be factory-programmed
to meet almost any desired character need at
low cost.

With the scanner plug-in, the 5150A saves
you systems design time and equipment cost
by providing automatic data acquisition from
as many as 13 ASClI-coded instruments on the
Hewlett-Packard Interface Bus. Add the clock
option and the 5150A records the time of each
scan cycle—which can be set at selected inter-
vals from two seconds to one hour.

Once you get the 5150A in your laboratory,
you’ll particularly appreciate the quiet of its ther-
mal printing technique. It has no print wheels,
hammers or inking system—no clank or rattle—
just a quiet purr. Priced at $800* for the main-
frame and $110* to $250* for the plug-ins, the
5150A is easily the new price/performance leader
in instrumentation recorders.

HEWLETT hp; PACKARD

Sales and service from 172 offices in 65 countries.
Palo Aito California 94304

For more information, write to us. Hewlett-
Packard, 1507 Page Mill Road, Palo Alto,
California 94304.

“‘Domestic USA prices only
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Unless you scrutinized our catalog pretty caretfully, you'd never know that when
we're analyzing our labeled compounds for impurities we run two radio-
chromatograms, not just one. For the second scan we dilute the compound 1:100,
then compare this to the elevated areas of the base line. By this method we can
determine with greater accuracy the percentage of impurities — typically to
within 0.5%.

The small extra step in our quality control system increases your
assurance of a better product, and it's one of the many reasons why people
choose New England Nuclear.

it's the little things that count.

New England Nuclear

575 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

Canada: NEN Canada Ltd., Dorval, Quebec, H9P-1B3, Tel: (514) 636-4971, Telex: 05-821808
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain, Siemensstrasse 1, W. Gemany. Tel: Langen (06103) 85035
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Complexity is no longer objectionable

It began to happen quite recently. Engineers, realizing that
the mythical mind of the well-programmed and capacious
digital computer does not boggle, put it to work translating
mind-boggling complexities of logic into physical form. The
ancient philosophers who invented logic as a game that is
all in the mind had perhaps never actually encountered
minds that do not boggle. To put logical constructs into a
physical form that is readily multiplied, one turns to a craft
generally credited to Gutenberg. The particular physical
form, whether a metal-oxide-semiconductor (MOS) chip,
a bipolar integrated circuit, or a charge-coupled device
(CCD), rests also on subsequent contributions by the artists
who invented photography, by the inorganic chemists who
vied to discover new elements in rocks, by the physicists who
invented quanta and electrons to explain their experiments,
by the organic polymer chemists, even by us in one small
way or another.

The physical form comes down to a bit of jewel patterned
in lines and dots much finer than those by which a printing
press prints pictures. The scanning electron microscope dis-
closes thousands of electronically active and passive com-
ponents tied together by logic. Economies of duplication and

To the biomedical reader:

Have Dept. 55Z at Kodak, Rochester, N.Y. 14650 send
you the Directory of KODAK Products and Services
for the Health Sciences. It guides you to products em-
ployed in the laboratory, in diagnosis and documenta-

size for costly materials of the rarest purity open mass mar-
kets for all manner of artifacts that interact with the cus-
tomer’s central nervous system, homunculi who live in tiny
boxes and are looking for new work beyond telling time and
performing difficult calculations. When complexity is afford-
able, one can do almost anything.

The technology that generates the dots for the printing
press turned out to be the way to carve and deposit the
patterns the computers generate. From serving the printing
and graphic arts industry for a long time, we know that
technology well and currently serve the photolithographic
departments of today’s electronics industry not only with
high-resolution plates and light-sensitive resists but by en-
couraging communication within their craft.

Here, for example, are the titles of papers presented at
the most recent of the Kodak Microelectronics Seminars:

The “Oxygen Effect” in Photoresists and Its Manifestation
in Processing Parameters
A Laser Reticle Generator

Performance of an EBPG (Electron Beam Pattern
Generator) as a Link in a Semiconductor Chip
Manufacturing Chain

Mechanistic Aspects of Photocrosslinking in
Negative Photoresists

Modelling Positive Photoresist

An Electrical Method for Detecting Pinholes

Effective Water Removal from High-Resolution Plates
Advances in Contact and Proximity Printing
Holographically Prepared Gratings for Integrated Optics
Chrome Is for Car Bumpers and LSI Mask Technology
The Characterization of Positive Photoresists

Processing Techniques

The Chemistry and Control of Processing
High-Resolution Plates
Lenses and Optical System Used in Microelectronics

Monosubstituted Vinyl Polymers as Highly Sensitive
Negative Electron Beam Resists

If any of them specifically interest you drop us a note at
Dept. 55W, Kodak, Rochester, N.Y. requesting a copy.

tion, in teaching, in record management. Also to our
vast array of literature on those uses of our products.
You may find it more useful than the story about the
dots.
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Mineral Research in Turkey

Attending a meeting in Ankara during February was no holiday.
Going and returning, about half of a group of 16 had some kind of mis-
hap-—lost luggage, canceled flights, or missed connections. Ankara was
cold, electric power was intermittent, and there was a heavy acrid smog.

Despite these handicaps, visitors came away with a favorable view
of Turkish vitality and enterprise. They were especially impressed with
the Mineral Research and Exploration Institute of Turkey. The institute,
known locally as MTA, is an important factor in the development of the
country.

In 1935 when MTA was formed, there were practically no indigenous
geologists in Turkey. Today MTA has a staff of about 3000, of whom
about 1000 are Turkish professional people including geologists, geo-
physicists, geochemists, mining engineers, and other experts, many of
whom had received grants from MTA for training abroad. The organiza-
tion carries through projects ranging from the discovery of resources to
the preparation of final comprehensive feasibility reports. These reports
include careful evaluations of reserves based on extensive drilling,
descriptions of pilot plant work demonstrating methods of ore concen-
tration, and planning for production plants.

Most of the area of Turkey has been subjected to a series of tectonic
events which have left very complex structures but also substantial
mineral resources. Turkish geologists have produced good maps of their
country and in the process have identified many exploitable occurrences.
In recent years, geophysical methods have been particularly helpful.
Airborne surveys have led to discovery of an iron ore deposit sufficient
to meet the nation’s needs for a generation. Laboratory and pilot plant
studies have shown that the ore can be readily concentrated by magnetic
separation. Airborne radiation measurements have also led to discovery
of a large phosphate deposit, which will soon be providing all of
Turkey’s requirements.

The laboratories of MTA have made a significant contribution to
solving local energy problems through development of a process that
upgrades the quality of lignite, which is the country’s largest fossil fuel
resource. This dusty fuel has a relatively low energy content of about
3100 kcal/kg and a rather high sulfur content. When burned, the fuel
produces fumes and smoke. However, MTA has obtained international
patents on a process that produces a smokeless fuel yielding over 5000
kcal/kg and at the same time lowers its sulfur content. To obtain this-
result, the lignite is briefly heated to 400°C and compressed. Considerable
water and most of the organically bound sulfur is thus driven off and the
end product is a solid briquette.

A tour of the laboratories at MTA created a mixed impression. Some
of the equipment was vintage 1940. Some of the techniques would be
regarded in the United States as antiquated. However, there was also
a considerable amount of modern equipment. The scientists were busy,
absorbed in their work, oblivious to visitors.

Because it has good leadership and because it contributes importantly
to meeting national needs, MTA enjoys good support from the govern-
ment. Funds are provided with a minimum of haggling and Sadrettin
Alpan, the director general of MTA, has complete freedom to reallo-
cate funds once a budget is approved. Moreover, in contrast to the situa-
tion in the United States, appropriations are approved before the start
of a fiscal year.

In its management and integration of research and development
activities leading to exploitation of natural resources, MTA has been
outstandingly successful. The organization could well serve as a model
for other developing countries; even the United States might learn a
lesson or two from it.—PHILIP H. ABELSON



Speculations and facts on the sources of planets,
Earth, and life by Robert Jastrow, Philip Morrison,

Cyril Ponnamperuma, George Wald.

What is man’s deepest mystery?

Perhaps it is his own origin and that of
his world. How did life begin? Where?
... How did primitive life evolve into
man? ... How did the earth form? . ..
How was the universe created? ... What
of the genesis, life, and death of stars?
... What do pulsars and quasars signify?
How were elements created?

Four of the world’s leading scientists
probe these questions in ORIGINS.

They talk of experiments that recreate the
conditions for life . .. speculations on

the forces of evolution . .. clues to life
origins found in meteorites . .. the
underlying order in the chaotic formation
of stars and solar systems . . . the search
for the true age of the earth.

The quest to understand our beginnings
is an eternal one. We've used our
intuition, our reasoning ability, and the
steady accumulation of scientific tools
to follow that quest. Through these four
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talks, the listener learns how far we've
come, what we now understand, and
where we have to go.

ORIGINS is an attractive album with
four 50-minute cassettes and an
accompanying booklet. Ideas, facts, and
speculations are given in layman’s
language—just as they were originally
given in public lectures in

Washington, D.C.

This album is ideal for the inquisitive
mind that wants to understand the
nature of stars, the universe, the earth,
and life. For the science student,
ORIGINS shows how scientific method
and tools—those of chemistry, physics,
astronomy and geology—can be applied
to this basic mystery. And for everyone,
ORIGINS is the opportunity to listen

to scientific work-in-progress.

Price: $34.95 to AAAS members.
$39.95 to nonmembers.

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, N.W., Washington, D. C. 20005

Please send me _____ albums of ORIGINS at $39.95 each ($34.95 for AAAS members).
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(Member orders must be accompanied by remittance.)
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George Wald, Harvard University

TO THE THRESHOLD OF LIFE
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Cyril Ponnamperuma, University of
Maryland

INTELLIGENT LIFE BEYOND THE
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Philip Morrison, Massachusetts Institute
of Technology
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