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AUTHORITATIVE BOOKS IN
ADVANCED BIOLOGY

Lentz: CELL FINE STRUCTURE —New

This new atlas contains nearly 200 magnificently clear
full-page diagrams depicting the fine structure of mam-
malian cell types. Each diagram reproduces an ideal cell
containing various cellular components which otherwise
could only be observed by examining many electron
micrographs. Included are cells of every major organ
system, including those that are unusual or that have not
been extensively investigated. A full explanation of the
cytological structure accompanies every illustration. The
diagrams are also available on 35-mm slides.

By Thomas L. Lentz, M.D., Yale University School of Medicine.
437 pages. 184 plates. 8!4" x 11", $11.25 (185 slides; $75)

Giese: CELL PHYSIOLOGY — 3rd Edition

The new edition of this advanced undergraduate text reflects new discoveries in cell
processes and functions. Dr. Giese carefully describes the functional organization, en-
vironment, materials exchange, energy and matter conversion, irritability and contrac-
tility of single cells. Major problems in cell physiology are fully discussed. A large num-
ber of revealing charts, graphs, drawings and electron micrographs vividly demonstrate
the principles and techniques described in this introductory text.

By Arthur C. Giese, Ph.D., Stanford University. 671 pages. 375 figures. $11.75. May 1968.
Balinsky: AN INTRODUCTION TO EMBRYOLOGY — 3rd Edition

The 3rd Edition of this work covers comparative vertebrate biology at the undergrad-
uate level. Dr. Balinsky defines embryology broadly as the science of ontogenetic devel-
opment of animals and treats both its descriptive and its experimental physiological
aspects. The book integrates the contributions of biochemistry and molecular biclogy
with classic studies of the processes of development. Emphasized are topics like pla-

centation, nuclear-cytoplasmic interactions, and gene activity in the processes of
differentiation.

By B. I. Balinsky, Dr. Biol. Sci., Univ. of the Witwatersrand. 725 pages. 457 figs. $10. May 1970.
Barnes: INVERTEBRATE ZOOLOGY —2nd Edition

This widely used text is ideal for a course for students with at least a year of biology
or zoology. Each group of invertebrates is correlated with the others phylogenetically.
For each phylum, the author discusses anatomy, physiology, taxonomy, and ecology. A
taxonomic synopsis of the animal kingdom is provided. This edition includes new chap-
ters on the insects and on animal phylogeny. The various bases of classification are ex-
amined, but no single system is espoused. The larger parasitic groups have also been

included.
By Robert D. Barnes, Ph.D., Gettysburg College. 743 pages. 581 figures. $10.50. July 1968.

For information or examination copies, write:
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LETTERS

EDITORIAL

ARTICLES

NEWS AND COMMENT

BOOK REVIEWS

REPORTS

Disadvantaged Students: M. P. Steininger; J. K. Brown; J. C. Stanley;
National Decisions: J. M. Logsdon; Quality Control: J. O. Corliss;
Injustice to Women Scientists: D. B. Goldstein,; Mass Transit Subsidies:
F. T. Barr; C. Holden; Future Ph.D.’s: J. McCarthy; Flying Saucer
Sightings: K. W. Templin; Sirens’ Songs: M. C. Rattazzi

International Cooperation in Science: C. MacLeod and H. A. Minners

Radio Stars: R. M. Hjellming and C. M. Wade .......... . ... . . .. ... ......
Integration of Medical Research and Health Policies: S. P. Strickland
Physiological Role of Pleasure: M. Cabanac . ...

City-Sponsored Health Research Eludes New York Budget Ax ........ ... ... ...
NSF Official Resigns Protesting Science Education Cuts

Vermont: A Power Deficit Raises Pressure for New Plants

AEC’s New Environmental Rules for Nuclear Plants May Open New Debate,
Extend Delays, Raise Plant Costs

Psychologists Beset by Feelings of Futility, Self-Doubt .. ... .. .................

Human Sexual Behavior, reviewed by P. Bohannan; other reviews by L. V. Jones,
T. L. Hankins, W. Coleman, M. F. Hawthorne, D. S. Sade; Books Received . ...

Depth Habitats of Growth Stages of Pelagic Foraminifera: C. Emiliani

Fish Otoliths: Daily Growth Layers and Periodical Patterns: G. Pannella
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Submarine Canyon Erosion: Contribution of Marine Rock Burrowers:
J. E. Warme, T. B. Scanland, N. F. Marshall

Archeological Traces of Early Hominid Activities, East of Lake Rudolf, Kenya:
G. Ll Isaac, R. E. F. Leakey, A. K. Behrensmeyer

Stability and Diversity at Three Trophic Levels in Terrestrial Successional
Ecosystems: L. E. Hurd et al. ................................

Taste Pathways in Rat Brainstem: R. Norgren and C. M. Leonard .
Lymphocyte DNA Synthesis Inhibition: J. C. Houck, H. Irausquin, S. Leikin

Talc-Treated Rice and Japanese Stomach Cancer: R. R. Merliss . .................
Cyclic Adenosine Monophosphate in Brain Areas: Microwave Irradiation as a Means
of Tissue Fixation: M. J. Schmidt, D. E. Schmidt, G. A. Robison .............

Cardiac Activity Preparatory to Overt and Covert Behavior: G. E. Schwartz and
J. D. Higgins . ... .. .

DDT: Disrupted Osmoregulatory Events in the Intestine of the Eel Anguilla
rostrata Adapted to Seawater: R. H. Janicki and W. B. Kinter ..........
Retention Deficit Correlated with a Deficit in the Corticoid Response to Stress:
P. Auerbach and P. L. Carlton .......... ... ... ... ... .ccccciuiiiui...

Selective Recovery from Retrograde Amnesia Produced by Hippocampal Spreading
Depression: B. S. Kapp and A. M. Schneider

ASSOCIATION AFFAIRS Preliminary Program, AAAS Annual Meeting, Philadelphia; Early History of the

Earth-Moon System: S. F. Singer; Communications Technology and Its Effect on
People: W. 8. Baer; Technology and the Humanization of Work: M. Maccoby . ..

MEETINGS Photosynthesis and Photorespiration: R. O. Slatyer and N. E. Tolbert; Clinical Aspects

of Inherited Disorders: W. H. Finley and S. C. Finley

COVER
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Growth patterns in the posterior
acoustical structures of an otolith
(sagitta) from the fish Merluccius bi-
linearis (Mitchill). Fish otoliths in-
crease in size by daily additions of
calcium carbonate and proteinic mate-
rial in layers (about X 580). See page
1124. [G. Pannella, Yale University,



Who said that

multi-user programming
for a liquid scintillation system

is a new idea?

The multi-user concept was born
several years ago with our program
selector cap.

Each user just dials the selector
to the program that matches his
optimized counting requirements
and slips the cap over the first sam-
ple in his sample group. The right
program, from up to 12 separate
choices, will now be automatically
selected.

That's the procedure with the 300-
sample, temperature-controlled Mark
II™ Liquid Scintillation System.
You use the program selector cap

1066

to pre-program optimized counting
conditions into the Mark II, and you
get maximum performance and
versatility plus high E?/B.

This same concept applies to the
all-new Isocap/300 Liquid Scintilla-
tion Systems. Whether temperature-
compensated or temperature-con-
trolled, Nuclear-Chicago’'s liquid
scintillation systems are available
with the program selector cap.

Multi-user programming is new?
Not at Nuclear-Chicago. Ask your
Nuclear-Chicago sales engineer
or write to us for the facts on the

The New Isocap/300
Liquid Scintillation System.

Circle No. 10 on Readers’ Service Card

Isocap/300™or Mark Il Systems.
And ask about the PDS/3 Program-
mable Data System — it's a whole
new way to have data reduction
capability for true DPM, and more.

o

NUCLEAR-CHICAGO
A SUBSIDIARY OF G. D. & co.

2000 Nuclear Drive, Des Plaines, lilinois 60018, U.S.A,
Donker C: 7, A dam W, The herland:

ALS-327

The Mark Il
Liquid Scintillation System.
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. A curious thing is happening
in the camera business. Other
Bepple are just beginning to

uild what we discarded in 1957,
A 2%" camera with a focal plane
shutter.

At the root of the problem is
the sudden recognition of the
2%" picture size as one that
couples large format quality with
miniature camera versatility
{(something that Victor Hassel-
blad recognized 23 years ago).
The trouble is, with everyone
rushing in to make 2" cameras,
quality isn't always a big con-
sideration.

Which is why you should know
—before you buy any 2%” cam-
era—why Hasselblad changed
from a focal plane to a leaf shut-
ter back in 1957.

The focal plane shutter has to
move across the entire film area,
e)'(posm%1 the negative piece by
piece, through a travelling slit.
When the subject is moving par-
allel to the film plane, like a mov-
ing car, the position of the sub-
fect has changed by the time the
ast slit is exposed. This time lag
can create distortion—an elon-
gated or compressed car.

The same tl in% happens when
taking pictures from a moving
car or plane. The landscape tends
to appear elongated.

In 35mm photography, focal
plane shutter distortion ‘is mini-
mized by the short distance the
shutter has to travel. But with
2%" cameras, where the shutter
has to travel farther, the distor-
tion becomes more noticeable.

LEAF SHUTTER

The leaf shutter, on the other
hand (which we call a Synchro-
Compur shutter in the Hassel-
blad) exposes the entire negative
area all at once. Which makes it
a much more accurate and de-
sirable shutter.

The focal plane shutter has
another considerable disadvan-
tage. It can only be synchronized
with electronic flash at very low
shutter speeds. Which makes it
all but useless with strobe for ac-
tion and sports photography. (At
higher shutter speeds, only a
strip of the film would get ex-
- posed. At slower speeds you end
up with ghost images.)

These problems are overcome
by the leaf shutter which can be
synchronized with all kinds of
flash at all speeds and apertures
(giving complete control over
depth of field and background
brightness). Making the leaf shut-
ter far more versatile and useful

17 SEPTEMBER 1971

The 1957 Hasselblad.
It's enjoying arevival. But not by Hasselblad.

to virtually every photographer.
So in 1957, Hasselblad care-

fully weighed the pros and cons

of both shutter systems and de-

‘cided to change over from the

focal plane to the leaf shutter.
We had to increase the camera
price to do so, because the leaf
shutter is a more complex, so-
phisticated mechanism. But the
objective was to build the best
camera possible, without being
forced to compromise through
economic necessity.

We then developed a full line
of ten interchangeable lenses,
each with its own leaf shutter
mounted between the lens ele-
ments next to the diaphragm, in
the most optically ideal position.

We increased the number of
interchangeable film magazines
to a total of six, providing a wide
variety of different capacities
and formats.

We added many accessories,
including a microscope shutter
and adapter, a gunstock tele-

photo lens mount, and a prism
viewfinder with exposure meter.
Giving greater flexibility to what
was already the most flexible
camera system. Leading NASA to
choose Hasselblad as the space
camera, using it aboard Mercury
and Gemini flights, taking it to
the moon on the Apollo flights,
and for use on Skylab orbiting
laboratories.

Many features of the 1957
Hasselblad were well worth copy-
ing. In fact we've copied many of
them ourselves. But we also
knew what not to copy. With the
result that most 2%” cameras
now employ the shutter system

Circle No. 16 on Readers’ Service Card

we abandoned 14 years ago.

Of course, if price is a consid-
eration, you'll have to select a
camera with a less costly focal
plane shutter. But before you bu
a new imitation of the old 195
Hasselblad, look into the used
camera ads. You can probably
pick up the real thing for less.

HASSELBLAD

Paillard Incorporated,
1900 Lower Road, Linden, N.J.07036.
Other products: Bolex movie equipment,
Hermes typewriters and figuring machines.

The System
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Nikon AFM
Auto-Microflex

Nikon's
black box.

It's a solid state, analog computer that guarantees
perfect photomicrographs every time.
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Fill yourself in on reagents for...
Liquid scintillation counting.

In 1969, we made a small, but significant,
contribution to science with the introduc-
tion of five fundamental reagents for liquid
scintillation counting. Small in number...
significant in quality ... the five are labeled
“ANALYZED AND TESTED FOR USE IN LIQ-
UID SCINTILLATION COUNTING.” This im-
portant statement means that the chemi-
cals meet rigorous specifications which
were established after careful considera-
tion of the actual requirements of the in-
dividual reagents and of their role in the
total system.

These first five were all you needed for
some, but not all, applications, and you had
one more thin, incomplete catalog to add to
an already bulging bookshelf. Now you can
declare housecleaning day and dispose of
the many catalogs that list only some of
the reagents for liquid scintillation count- below. To order any EASTMAN Organic
ing; now you need only one. It lists all the = Chemical, for liquid scintillation counting
chemicals required for liquid scintillation  or otherwise, get in touch with:

counting: twenty-three of them controlled  gga PREISER

to scintillation-grade specifications, from curTIN SARGENT-WELCH
development to manufacture to labeling, FISHER SCICHEMCO

plus 46 other, less commonly used re- NORTH-STRONG VWR SCIENTIFIC
agents. (EAST)

To get your copy of Kodak Publication West of the Rockies, your dealer can obtain quick
o e . s delivery of Eastman Organic Chemicals and
No. J J '59’ .Ieeag.ents for quuld Scintilla- Laboratory Supplies from our newly established
tion Counting, simply return the coupon  stock in San Ramon, California.

Eastman Kodak Company
Eastman Organic Chemicals
Dept. 412L

Rochester, N.Y. 14650

Please send a copy of JJ-59 to:

Name

Address

City

State Zip

9-65

|
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Courtesy of Dr. C. Brinton

This
helped

aANnsSwer

The *‘old"’ E coli

a lot of questions.

The“newE. coli”
will help answer the new ones.

If man is to unravel the structural and regulatory genetie functions of
himself, he can no longer base molecular biological research on the
“old" E. coli. Human cells are necessary.

The ‘‘new E. coli” is a diploid, cultured human lymphoid cell

which can be cloned or grown in suspension culture and provided

in kilogram quantities. As a result of work with the ‘‘new
E. coli,”” mutant lines and gene markers are being reported
regularly. A certain number of markers have already
been described; Immunoglobulins (1), Complement-
C'-3 (2), Interferon (3), Transplantation (HL-A)
antigens of the cell surface (4), DNA viruses

(5), RNA viruses (6) and Reverse tran-

scriptase - RNA - dependent DNA

polymerase (7).

Cultured lymphocyte lines can be derived

from patients with genetic deficiency diseases and
inborn errors of metabolism with a high degree

of success (8).

Recent investigations indicate it will be

possible to hybridize cultured lymphoeytes with

both human and mouse cultured cells or cells taken
from blood or other organs (9).

If you are interested in the ‘‘New'’ molecular biology,
we would be pleased to share our research with you and
provide you with a bibliography of current references.
Start answering the new questions. Write, call or visit
ABS for information on the “‘new E. coli.”’

1. Fahey JL, Feingold I; Rabson AS, Manaker RA: Science 152:1259-
1261, 1966 / Tanigaki N, Yagi Y, Moore GE, Pressman D; J Immun
97:634-649, 1966 / Glade PR, Chessin LN; Clin Invest 47:2391-2401, 1968
2. Glade PR, Chessin LN; Int Arch Allerg 34:181-187% 1968
3. Zajac BA, Henle W, Henle G; Cancer Res 29:1467-75, 1969
4. Reisfeld RA, Pellegrino M, Papermaster BW, Kahan BD: J Immun 104:
560-5, 1970/ Mann DL, Fahey JL, Nathenson SG, in Histocompatibility Testing
. 1970, P Terasaki (ed) Munksgaard, Copenhagen, 1970 / Solliday S, Bach FH; Science 170:1406-9, 1970
6. Becker Y, Dym H, Sarov I: Virology 86:184-92, 1968 / Weinberg A, Becker Y; Virology 39:312-21, 1969 / Maurer B, Glick JL, Minowada J; Proc
Soc Exp' Biol Med 183:1026-1030, 1970 6. Hampar B, Kelloff GJ, Martos LM, Oroszlan S, Gilden RV, Walker JL; Nature (Lond) 228:857-59, 1970
7. Sckolnick EM, Aaronson SA, Todaro GJ, Parks WP; Nature (Lond) 229:318-21, 1971 8. Choi KW, Bloom AD; Science 170:89-90, 1970/ Blume
RS, Glade PR, Gralnick HR, Chessin LN, Haase AT, Wolff SM; Blood 33:821-832, 1969 / Conover J, Hathaway P, Glade PR, Hirschhorn K; Proc
Soc Exp Biol Med 133:750-53, 1970 9. Bodmer WF, Nabholz M, Maggiano V, Santachiara AS, in Informative Molecules in Biological Systems;
L Ledoux (ed) North-Holland Publishing Co., Amsterdam, in press.

The “‘new E. coli"

ASSOCIATED BIOMEDIC SYSTEMS, INC. 872 MAIN STREET, BUFFALO, NEW YORK 14202 Phone: 716-883-7760 a S

Circle No. 7 on Readers’ Service Card
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A new 1424-page edition of our general
catalog, SCIENTIFIC APPARATUS AND
REAGENTS selected especially for Aca-
demic, Industrial and Medico-Biological
Laboratories, is now being distributed.

More than 2,400 new items are listed, with
detailed factual descriptions, carefully in-
dexed and cross-referenced. Included are
recent developments both of our company

and of the makers of standard brands.

All items are carefully selected and con-
tinually inspected for quality and perform-
ance, Stocks of all items listed are regularly
maintained for immediate shipment.

Shipments are made directly from our
Philadelphia headquarters, which offers un-
excelled national transport networks, an in-
ternational airport, and a major seaport.

Copy sent upon request to laboratory and purchasing personnel.

ARTHUR H. THOMAS COMPANY

Scientific Apparatus and Reagents

VINE STREET AT 3RD ¢ P.O. BOX 779 » PHILADELPHIA, PA. 19105, U.S.A.

Circle No. 18 on Readers’ Service Card
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If you’re considering the purchase of a signal
averaging system, you should get the answers to the
questions in this folder. It outlines the relative merits
of a programmable mini-computer versus a wired
program computer. It poses pertinent questions about
interfacing a computer to your experiment, speed
limitations on data acquisition, the amount of

memory capacity required and whether the computer
actually solves your experimental problems

or adds to them.

Call or write for your copy or to discuss your specific
signal averaging application.

NICOLET INSTRUMENT CORPORATION

INC L

5225 Verona Road, Madison, Wisconsin 53711
‘Phone: 608/271-3333 TWX: 910-286-2713
(formerly Fabri-Tek Instruments, Inc.)

Sales and Service: In Canada by Ahearn & Soper, Ltd., Toronto, Montreal, Vancouver and Ottawa . . . In Europe by Nicolet

Instrument, GmbH, 6000 Frankfurt am Main, Eschersheimer, Landstr. 34, West Germany, 0611/551883, Telex: 841-416169.

Represented by Techmation in Amsterdam, Brussels, London and Paris . . . In Japan by Nisso Koheki Company Ltd., Tokyo
Circle No. 24 on Readers’ Service Card
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Now, Automatic Quantitative Microscopic
Image Analysis—from Zeiss!

We've added a unique precision scanning stage to our
great optics, and the result is the most sophisticated system ever
made for microphotometry. It's the Zeiss Scanning Microscope
Photometer 05 for all types of photometric measurements in
transmittance, absorbance, reflectance and fluorescence...and
either on-line or off-line computer analysis. Cancer cytologists
have already found it an invaluable tool .. .and other applications
are developing daily in both the life sciences and industry.

Here's what this unusual system consists of:

A Zeiss Universal or Photomicroscope. Any analytical sys-
tem that utilizes a microscope, no matter how sophisticated the
electronics, cannot be any better than its optics allow. Infor-
mation that's lost in the optical channels will not be retrieved
in the electronic channels. That's why it's important to start
with world-famous Zeiss optics.

A unique Zeiss precision scanning stage. The two avail-
able scanning stages allow, respectively, minimum increments
of 0.5 and 10 microns, perform up to 200 steps per second,
and travel 75mm and 25mm in the X and Y directions in several
different scanning patterns, including meander, comb or line.

Much more. A modular electronic system that permits
you to select components as you need them and as your budget
permits. All the famous Zeiss accessories and photographic and
analytical attachments —everything you might ever need for
qualitative and quantitative microscopy—are, of course, avail-
able. We can even supply a PDP-12 computer with a number of
programs prepared by well-known scientists. For the full story,
write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. Or
phone (212) 736-6070. '

Nationwide Service. Circle No. 13 on Readers’ Service Card
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AMINCO'S NEW UV-VIS
SPECTROPHOTOMETER

PROVIDES UNEQUALLED
VERSATILITY

The AMINCO-CHANCE DW-2 UV-VIS SPECTROPHOTOMETER
is a completely new instrument providing total sample handling capability
with unparalleled flexibility of operation.

TOTAL SAMPLE HANDLING CAPABILITY: Flexibility built
into the cell compartment permits optimum positioning of turbid samples or
solutions and allows easy insertion of the Diffuse Reflectance Attachment for

opaque or solid samples.

SIX MODES OF OPERATION: sSPLIT BEAM MODE — A single
monochromator is used to scan entire usable range (200 to 850 nni) or as
little as a 75 nm increment of that range. The beam is time-shared through

a reference and sample cell. DUAL WAVELENGTH MODE — One mono-
chromator is set at reference wavelength (isosbhestic point), the other at a
nearby absorption peak. The reference and sample beams are time-shared
through a single cell. DUAL WAVELENGTH-SCANNING MODE — One
monochromator is set at a reference wavelength, the other scans a pre-
selected wavelength increment. Beams are time-shared through a single cell.
DERIVATIVE MODE — The two monochromators are locked together at
slightly different wavelengths and scanned. Beams are time-shared through
a single cell. RAPID KINETICS MODE — High speed chopper allows use of
the Aminco-Morrow Stopped-Flow Apparatus to monitor rapid reactions in

the single heam or dual wavelength mode. SINGLE BEAM MODE — Operates

in energy mode.

ALSO FEATURES: ORDINATE EXPANSION to 0.005 Absorbance full
scale [] RESOLUTION Better than 0.3 nm [] BASELINE COMPENSATION
via 11 or 31 potentiometers [] BUILT-IN REPETITIVE SCAN

[0 TEMPERATURE CONTROL of sample is possible in all modes.

{1 DIGITAL READOUT [] PUSHBUTTON CONTROLS

For complete specifications and ordering information contact AMERICAN
INSTRUMENT COMPANY, Division of Travenol Laboratories, Inc.,
8030 Georgia Avenue, Silver Spring, Maryland.

AMERICAN INSTRUMENT COMPANY

DIVISION OF TRAVENOL LABORATORIES, INC.

Circle No. 19 on Readers’ Service Card
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Now, Zeiss lets you count and measure
the previously uncounted and immeasurable.

You do it with the Zeiss Micro-Videomat, a unique TV
microscope for quantitative stereometric analysis. With it you
can determine areas, particle counts, chord lengths, mean diam-
eters, numerous gray values, particle size distributions, shape
factors, interior or exterior surface areas, volumes, weights . . .
of cells, alloys, ores, plastics, ceramics . . . wherever you can
use a microscope.

Here's what this unusual system consists of:

A Zeiss Universal or Photomicroscope with the world's
greatest optics. Any analytical system that utilizes a microscope,
no matter how sophisticated the electronics, cannot be any
better than its optics allow. That's why it's important to start
with a world-famous Zeiss microscope that permits you to use
all methods of enhancing image quality.

A unique Zeiss precision scanning stage. The two available
scanning stages allow, respectively, minimum increments of

0.5 and 10 microns, perform up to 200 steps per second, and

travel 75mm and 25mm in the X and Y directions in several
different scanning patterns, including meander, comb or line.
Much more. A TV camera with a high-performance Plum-
bicon tube. A TV monitor with control panel that lets you
manipulate images for convenient and speedy determinations.
An electronic console with an analog computer displaying values
on a multi-scale meter or a digital indicator. Provision for off-
line or on-line use with a digital computer such as the Wang
model shown below. All the famous Zeiss accessories and photo-
graphic and analytical attachments—everything you might ever
need for qualitative and quantitative microscopy—can, of course,
be used. For the full story, write Carl Zeiss, Inc., 444 5th
Avenue, New York, N.Y. 10018. Or phone (212) 736-6070.

Nationwide Service. Circle No. 14 on Readers’ Service Card
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Surgery has a new

early warning system.

It's a Gould Brush biomedical display
instrumentation system.

It includes an 8-channel 21" screen
monitoring oscilloscope for instanta-
neous non-glare viewing of the dynamic
relationship between critical physio-
logical phenomena. In addition, there's
a Brush 480, 8-channel recorder that
delivers a continuous written record
for post operative review and analysis.

The system is packaged in a roll-
around console. You can glide it any-
place. It monitors and measures up to
eight parameters, simultaneously in-
cluding a full range of cardiovascular

1076

and respiratory functions, bioelectric

" potentials and physical quantities.

Theoscilloscope provides large scale,
high-contrast traces on a black, phos-
phor-coated screen. So you can see
what it has to say from across a well-
lighted room.

The recording system has overall lin-
earity of better than 99%%. The recti-
linear traces are sharp, uniform and
smudgeless. Plug-in biomedical ampli-
fiers offer measurement ranges from
11V to 500V and buffered outputs to
drive such peripherals as CRT’s, tape
recorders and computers. '

Circle No. 23 on Readers’ Service Card

-This high-performance system is
typical of custom-designed Gould
Brush display instrumentation pack-
ages. Our selection of components in-
cludes all kinds of direct writing record -
ers from 1 to 8 channels plus a wide
choice of transducers, signal condi-
tioners, and oscilloscopes. You'll find
complete details in our new 36-page
brochure. Contact: Brush Division,
Gould Inc., 3631 Perkins Avenue,
Cleveland, Ohio 44114.

=* GOULD &+
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There are a few people who need more resolution than
the 7A they can get from the world's easiest-to-operate
electron microscope.

But they pay for it.

Circle No. 15 on Readers’ Service Card
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They pay for it in inconve-
nience, in lost time, and in
money. But for most re-
searchers and teachers
there's no need to pay this
kind of toll. The capability
of the new Zeiss EM9S-2 to
distinguish fine structures,
and the distortion-free mag-
nification range of 700X to
60,000X, are more than is
required. And, if you're a
member of this majority, you
can earn perpetual dividends
in time and convenience
from the EM9S-2, Look at
some of its features:

(1) The unequalled fully au-
tomatic camera system.

No other electron micro-
scope, even very compli-
cated ones costing over twice
as much, can match it. Every-
thing is automatic . . . from
the selected area electron
densitometer all the way
through to the negative num-
bering and changing system

. .. and it all works at the
touch of just one lever.
(2) The foolproof airlock.

It lets you change speci-
mens in less than 10 sec-
onds, with one hand, sitting
down, and in darkness.

(3) The small size.

It's compact, takes up
little room, and has all con-
trols at your fingertips.

(4) The low cost.

It's the Volkswagen of
electron microscopes, de-
signed for everyday use.

For the full story and
the complete specifications,
write for our illustrated book-
let “How to Operate the
World's Easiest-to-Operate
Electron Microscope.”

Carl Zeiss, Inc., 444 Fifth
Ave., New York, N.Y. 10018.

Nationwide service.

THE GREAT NAME IN OPTICS

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, HOUSTON, KANSAS CITY,
LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.
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We’re kind of a chromatographic
hardware store...if you don’t see it, ask us.

Over recent years, we've developed
what is probably the broadest line
of chromatographic apparatus and
supplies available from one company.

Being candid about it, we didn't do
it ourselves.

Many ofthedevelopmentsthatwe’ve
added to our Chromaflexe line came
from users—researchers and leaders
in the field of chromatography. We
paid attention to needs and worked
with researchers to solve peculiar
problems they had.

Then we had a new piece of ap-

paratus to offer researchers with
similar needs.

Some of these items were unique,
such as the first separable column
with removable fritted disc; the first
all-glass ground TLC plates; the first
conical bottom Microflex® storage
tubes for valuable samples; and
recently, the first practical dispos-
able column.

What's meaningful to you now is
that many of these firsts have grown
into complete lines, and we no doubt
have what you need in chromato-

graphic apparatus ready for off-the-
shelf delivery.

But unlike a hardware store, we
carry only one brand—the Kontes
crown—which says quality, no matter
what you ask for from us.

Ask your Kontes salesman for our
new Chromaflex® Catalog CA-3, or
contact the home store.

®Trademark of Kontes Glass Company

KONTES

Vineland, N.J. 08360

Regional Distributors: KONTES OF ILLINOIS, Evanston, lllinois « KONTES OF CALIFORNIA, Berkeley, California
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Nalge brings you
implosion-proof
Dewar Flasks

The Nalgene one-piece Dewar flask is
implosion-proof without taping. It
offers double walls of unbreakable
cross-linked linear polyethylene and
superior chemical resistance. Will not
crack when used with liquid nitrogen.
This general purpose Dewar handles
cryogenic liquids, dry ice-solvent and
hot baths. All three sizes are broad-
based for extra stability and have wide
mouths for greater accessibility.
Available in 1, 2, and 4 liter sizes
with insulating covers (Cat. No. 4150).
Order from your Lab Supply Dealer.
Ask for our Catalog or write Dept.
4109, Nalgene Labware Division, Roch-
ester, New York 14602.

e...the per t

Nal, Or o,
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priorities that gave ascendancy to the
seeking of global preeminence over im-
proving the quality of our national life,
that these same priorities led to our
intervention in Vietnam, and that they
are likely to lead to further such inter-
ventions, which “seem to undermine
the way of life they seek to preserve
and spread” (pp. 168-69).

Blankenship would like to use the
Apollo decision as an index of the
quality of our political decision-making
and wants to blame the decision-makers
for our not doing better things. He asks,
“Why have we had an Apollo but not,
for example, a decent health care or
welfare system?”—implying that this is
part of “a set of questions different
from those posed by the author.” But I
believe my book faces this question
squarely. We went to the moon because
the values held by the majority of the
American - people and their leaders in
1961 found Project Apollo congenial.
We do not have a decent health care
or welfare system because neither in
1961 nor now is there sufficient support
in the American polity to accomplish
those goals. Thus, if the Apollo decision
is an index of anything, it is an index of
the values we as a people held in 1961.
Blankenship dissents from these values,
and so do 1. But it is he, not I, who
confuses a description of what was with
one of what should have been.

JouN M. LoGspoN
Program of Policy Studies in Science
and Technology, George Washington
University, Washington, D.C. 20006

Quality Control

Because of its tremendous impor-
tance and the real danger of its quietly
falling by the wayside, the peer review
system so ably defended by Gross (Let-
ters, 9 July) deserves additional and
continued support from concerned sci-
entists.

The biological scientific research
community, as well as officials of such
federal agencies as the National In-
stitutes of Health and the National Sci-
ence Foundation, has on numerous oc-
casions in the past praised the peer
review system as the fairest way to
maintain ‘““quality control” over pro-
posed projects, a control doubly neces-
sary in these times of decreased fund-
ing of basic research. Scientific merit
must remain the sole basis for award
of the meager monies available; and the
“relevancy” fad folk must realize that,

as Gross also argues, true relevance
and “applicableness” will, in the long
run, derive far more often from the
tackling of well-chosen basic problems
than from “direct” approaches when
the latter are of a superficial nature or
of low scientific merit.

Administrators long out of personal
research activity, no matter how well
meaning, are seldom as appropriate
judges of the quality of a specialized
project as are pertinent panels of the
principal investigator’s peers in that
particular field of research.

Joun O. CorLiss
Department of Zoology,
University of Maryland,
College Park 20742

Injustice to Women Scientists

Our society is overgrown with trivial
hindrances to the advancement of
women. This is so much a part of our
culture that we are scarcely aware of
it. Most of these minor injustices would
have no effect at all by themselves, but
in the aggregate their impact is enor-
mous. They add up to a widespread,
low-key slighting of women, a refusal
to be aware of what women can do and
and are doing. This affects hiring
practices quite directly. More impor-
tant, it diminishes the aspirations of
young women and thus compounds the
problem. Therefore it is important to
call attention to these offenses and to
consider their effects.

One such affront to women is the
title of the widely used reference work,
American Men of Science. It offends
women scientists, whose biographies
are included in the volume but whose
existence is explicitly denied in the
title. Furthermore, the name suggests
at a glance that scientists are men.
Since these prestigious volumes are
used not only by members of the scien-
tific community but also by students,
reporters, and so forth, and are visible
in libraries everywhere, this pernicious
suggestion reaches many minds.

Like many other disparagements of
women, this one was inadvertent. No
malice was intended. In 1906, when
publication of American Men of Sci-
ence began, the title may well have
been appropriate. This is no longer the
case.

DorA B. GOLDSTEIN
Department of Pharmacology,
Stanford University,
Stanford, California 94305
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Only#445.

Why pay for an expensive balance your lab may
not really need? Why buy slower and cruder equip-
ment that doesn't meet today's standards? Sartorius
solves the dilemma with its new Series 1100 top-
loaders —the first balances to bridge the gap
between modern design and low price.

At only $445, the Series 1100 offers many fea-
tures usually found only on more expensive, sophis-
ticated weighing instruments. For example: all-digital
readout; results in less than 3 seconds; wide-range
mechanical taring; fast, easy operation with no
weights to handle and not even any dialing of built-
in weights. It's a torsion-type balance, and the
optical scale covers the entire weighing range.

Available in three different capacity/accuracy

ratios—1000g/0.1g,200g/0.015g and 100g/0.01g
—these new, reasonably priced balances are ideal
for a variety of applications, from student use and
research to quality control weighings.

If you're in the market for a new balance for
weighing in the range from less than 100 grams up
to 1500 grams, you really ought to find out more
about the new Series 1100. We'll be happy to send
you complete literature and our free 52-page
catalog. Just write: Sartorius Division, Brinkmann
Instruments, Cantiague Rd., Westbury, N.Y. 11590,

smt¢rius balances




ASK WHAT AN
ISCO UV MONITOR
CAN DO FOR YOU

It will do your job.

It will operate at 254 mu, 280 myu, or
other wavelengths to 950 mu. It can
record two wavelengths at the same
time, or two columns at the same
time. It features high sensitivity plus
wide range. Flow cells for fractionat-
ing density gradients, as well as new
micro volume chromatographic cells,
are available for special applications.

It will save you time.
Direct absorbance monitoring of your
columns eliminates endless cuvette
handling. Wavelengths are selected
by turning a knob; calibration stan-
dards are built in; and standard flow
cells require no degassing.

it will save you money

The Model 224 with dual beam
optical unit operating at 254 and 280
my is priced at $1095.00, less than
all other popular monitors not having
ISCO’s features.

It won’t let you dewn.

The over 2500 ISCO flow monitors in
use for the last ten years have gained
an enviable (and deserved) reputation
for reliability. New solid state elec-
tronics make the Model 224 even
more maintenance free.

ISCO also makes other UV monitors
and more instruments for biochemical
research, all described in our current
catalog with the brown square on the
cover. Send for it today.

INSTRUMENTATION
==) SPECIALTIES COMPANY

‘4700 SUPERIOR LINCOLN, NEBRASKA 68504
PHONE (402) 434-0231 TELEX 48-6453
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Mass Transit Subsidies

Constance Holden, in her report on
mass transit (News and Comment, 11
June, p. 1118), says that “mass transit
systems cannot be self-supporting, but
must be subsidized, just as automobile
travel is” (italics added).

She should know that highway travel
pays its own way, capital and operat-
ing costs, just as she recognizes the
need for mass transit subsidies—sub-
sidies amounting to more than half the
total operating costs. The effect of such
misleading statements, were they to
bear fruit, could put far too great an
economic load on our society to al-
low them to pass unchallenged.

Frank T. BARR
8623 Northeast 10 Street,
Bellevue, Washington 98004

Barr has a point, although, strictly
speaking, once taxes become govern-
ment property and are then redistrib-
uted for a specific purpose they can be
called subsidies. Also, some areas are
clearly getting more from the redistribu-
tion than what they put in.

The Highway Trust Fund clearly en-
courages the use of the automobile.
Road users have no choice about where
their taxes go. They go into the con-
struction of more roads, with the re-
sult that many have been built simply
because the money has been available
to build them—which in turn generates
more user taxes, especially since alter-
native modes of transport have been
left to wither. Nixon himself has ac-
knowledged this imbalance, since under
his revenue-sharing proposal he sug-
gests that states be able to use money
originally earmarked for highways as
they see fit.—C. HOLDEN

Future Ph.D.’s

Because of the shortage of jobs tra-
ditionally requiring Ph.D.’s, many pro-
posals have been made to reduce the
number of graduate students by
administrative measures. This “man-
power” approach to the problem over-
looks the fact that many graduate stu-
dents are motivated by a desire for
knowledge and not just a desire for a
job in a particular field. A qualified
student who wants to learn, say, theo-
retical physics should be allowed to do
so even if he may have to work in an-
other field when he finishes. Of course,
he should be aware of this risk, and

Measure temperature quick-
ly and accurately from — 80
to +150°C with YSI Tele-
thermometers. Choose from
a large selection of ther-
mistor probes and over 90
thermometer model and
range combinations. Single
or multi channel, manual

or automatic, wide range

or narrow. Most instruments
are battery operated and all
have millivolt outputs for
convenient recording. Send
for catalog.

Temperature

Recorders

To record temperature or
other D.C. signals consider
YSI's single and dual chan-
nel strip chart recorders.
They're new, versatile and
inexpensive. Ranges are
10mV to 100V and 1pA to
10mA full scale. Zero offset
and span controls provide
up to 10 times scale expan-
sion. Chart speeds are 1” to
60”/hr and marking is
inkless. Write for details.

YELLOW SPRINGS INSTRUMENT CO.

YELLOW SPRINGS, OHIO 45387
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should not be entitled to a full sub-
sidy for his education. A more serious
problem for higher education is the
premature filling of tenure slots. In
computer science, the next 10 years
will produce a generation of new
Ph.D.’s more qualified than those of us
who now hold the professorships. If
these new Ph.D.’s are frozen out, the
field will suffer.

JoHN McCARTHY
Computer Science Department,
Stanford University,
Stanford, California 94305

Flying Saucer Sightings

D. I. Warren (6 Nov., p. 599) has
brought forth an interesting theory. A
number of people that I have talked to
reported that the only reason they
happened to see the flying saucer was
because they went outside to “see what
was bothering the horses.” So it was
really the horses who first sighted the
UFO. When horses are used for the
primitive task of simply supplying trac-
tive power, they are undoubtedly victims
of the status frustration syndrome.
Therefore the theory must be valid.

K. W. TEMPLIN
P.O. Box 2017, '
Los Angeles, California 90054

Sirens” Songs

In “Songs of humpback whales”
(13 Aug., p. 585) Payne and McVay
mention “the possibility . . . that some
other species have been included with
. . . [their] data on humpbacks.” Al-
though they refer to several species of
whales, they fail to mention the most
likely candidates, the Sirens. Their song
has been described as “clear” by Circe
and their voice “sweet as a honey-
comb” by Ulysses. These definitions
compare well with that of Payne and
McVay: “beautiful and varied sounds.”
It is unfortunate that no recording of
the Sirens’ songs was made by Ulysses
(probably because his hands were tied
at the time); it would have been in-
teresting to compare it to the record-
ings made by Payne and McVay.

Mario C. RATTAZZI
310 Norwood Avenue,
Buffalo, New York 14222

Reference

1. Homer, The Odyssey (Collier, New York,
1909), vol, 22, pp. 170 and 174.
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These new clear disposable mouse
cages come fully nested, yet have stacking
posts to prevent jamming. You also have
the option of ordering them pre-packed
with the finest animal bedding we know of
-ab-sorb-dri.® It's patented.* You save
time, labor costs, storage space, and
shipping costs. Even with bedding in them,
100 cages take up less than 4 cubic feet,
less than half the volume of other
disposable cages. Means more usable
storage space for you. All of these features
add up to a savings of 50% or more over
other types of disposable cages. Made of
clear polystyrene, these cages accept
standard lids and covers. In addition, they
have molded flanges for use in suspension
racks. Your research work will go easier—

every day —because you don’t have to
worry about the labor of filling each cage
with bedding. Another contribution to small
animal care from Lab Products, a new
company of experienced people with new
ideas in lab animal care equipment. We
have them all in a catalog. For your copy,
write or call Lab Products, Inc., 635 Midland
Avenue, Garfield, N. J. 07026,

(201) 478-2535.

* U.S. Patent No. 3,256,857
lab products
inc
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How many pieces of your laboratory equipment are
as outdated as your microscope?

You've probably changed refrigerators, centrifuges,
microtomes, colorimeters, but your tired old
microscope still goes laboring along.

It's time you looked at the Dialux. The “today'* design
of this microscope is only the beginning. Enjoy the
advantages of truly wide-field observation,
high-intensity illumination, crisp, sharp, flat-field
objectives. Mechanical performance that feels more

Ty

Sure your old microscope
still works, so does

Leeuwenhoeks

» "» ...but nOt
- like the

like silk than metal. Interchangeable components that
permit either brightfield, darkfield, phase contrast,
fluorescence and polarized light microscopy.

Think of how nice your “old” microscope will look on
your library shelf and what an improvement the Dialux
will make on your laboratory bench.

Drop us a line and we will send you a most convincing
brochure on the remarkable new Dialux.

E. Leitz, Inc., Rockleigh, N. J. 07647
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Science serves its readers as a forum for the
presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews
—are signed and reflect the individual views of the
authors and not official points of view adopted by
the AAAS or the institutions with which the authors
are affiliated.
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International Cooperation in Science

No matter what the motivation, international scientific cooperation is
only as good as the science put into it, and it can be successful only if
both sides are keenly interested in making it work.

At least, this seems to be the lesson to be derived from the United
States—Japan Cooperative Medical Science Program, whose Joint Com-
mittee held its seventh meeting recently in Washington. This project
arose out of general political discussions between the United States and
Japan and was first announced as item 13 in the communiqué issued at
the conclusion of Prime Minister Sato’s 1965 visit to Washington. It
has since become a fine example of an intergovernmental scientific rela-
tionship that is functioning extremely well. Although it was intended
primarily to benefit the people of Asia, its results are widely available.

Concrete evidence of this is to be found in the form of a S-year
report just issued on the results of research in the six disease categories
chosen for inclusion in the program—cholera, leprosy, malnutrition,
parasitic diseases, tuberculosis, and viral diseases. These results have been
and continue to be substantial.

The interest of both parties in the program has continued to run
high, and it has been well financed by both sides. American funding
through the National Institutes of Health has been appropriate, and a
small, separate staff administers the program. Our members of the Joint
Committee, appointed by the Secretary of State, are leading medical
scientists with a deep interest in the program. From both Japan and the
United States, the Joint Committee members are, in effect, the senior
statesmen, but a consistent effort has been made to involve younger
scientists. .

A number of other factors have also contributed to the success of
the program. Although only six disease categories were selected, within
each of these the research effort has been further limited to discrete
objectives where progress is likely to have large effects; that is, the areas
of interest are carefully selected and quite specifically defined. In addi-
tion, there is an equitable balance between the relative scientific con-
tributions coming from investigators of the two nations involved. This
is not an instance of one country scientifically assisting another; rather,
there is an equality of input from both sides. The identification and
further definition of research goals are mutual, a joint activity rather
than unilateral scientific domination and direction. Finally, and of par-
ticular importance in the United States, management of this program
has been delegated to the level in government where there is existing
research which complements that of the program.

We are aware, of course, that the United States is engaged in a large
number of bilateral programs with a number of countries. Indeed, there
are three other programs with Japan alone, including the oldest active
U.S. program of this nature, the United States—Japan Agreement on
Scientific Cooperation, which held its eleventh annual meeting in Tokyo
in July.

Our experience with the United States-Japan Cooperative Medical
Science Program has convinced us of the usefulness of such agreements.
The Department of State values highly the political benefits arising as a
by-product of the program—the deepening understanding between two
nations engaged in common research. The scientists value highly the
effective and efficient manner in which the best talents of two countries
have been organized and focused on the problems they are dealing with.
This is a combination that is hard to beat.—CorLiN MAcLEeop, Chairman,
U.S. Delegation of the United States-Japan Cooperative Medical Science
Committee, and HOWARD A. MINNERS, Secretariat, National Institutes of
Health.



Bausch & Lomb has been complete-
ly successful in cancelling out infla-
tion effects while bringing you new
Academic Microscopes with out-
standing advantages such as...

e Flat field optical system for sharp-
est images edge-to-edge

e Wide field eyepieces for longer
eye relief and increased usable
field of view

e Low position coaxial coarse and
fine adjustments for greater com-
fort and convenience

Exclusive Harmonic Drive with con-
tinuous fine adjustment

Choice of built-in base illuminators

Interpupillary distance adjustment
with constant tube length

Choice of plain, glide or ball-bear-
ing mechanical stage with low po-
sition coaxial controls

Choice of reversible binocular or
monocular head. Monocular takes
a teacher's observation eyepiece.

Focusable rack and pinion sub-
stage with removable 1.30 N.A.

Abbe condenser with iris dia-
phragm in 360° full ring mount

Send for our new catalog 31-2366
and we’ll tell you more.

More Great News! There's a new
Academic 256 line with the famous
DynaZoom?® stand, at prices that
help meet today's tight budgets.
Just write for our new catalog 31-
2283 and free demonstration offer.

New Bausch & Lomb

Micr

WITH FEATURES
FOR THE 70'S...

-
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AT PRICES
FROM THE 60'S

BAUSCH & LOMB (§)

SCIENTIFIC INSTRUMENT DIVISION

77445 Bausch Street, Rochester, N. Y. 14602
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PRECISION WEELIITIE.

Laboratory
@ Clamps

SCIENTIFIC BKCLENETATL

Right? Right.

Want the right clamp for every
laboratory need? The Precision line
features clamps for every purpose,
designed for strength, durability and
corrosion-resistance. Also. unique
LAB-FRAMES® and accessories. Ask
your Precision Scientific Dealer or
write us for full-line Bulletin 641.
Precision Scientific Company, 3737
W. Cortland St., Chicago, lll. 60647,
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Polyamine Research?

S-Adenosyl-L-methionine-carboxyl-C14
NEC-604 5-10mc/mM $45/10uc $175/50uc

'Putrescine-1,4-C14 Dihydrochloride
NEC-150 5-15mc/mM $23/50uc  $90/250uc

Putrescine-2,3-H3 (N) Dihydrochloride
NET-066 100mc/mM $55/1mc  $165/5mc

Spermidine-C4 Trihydrochloride
[(Aminopropyl)-tetramethylene-1,4-C14-
diamine - 3HCI]

NEC-384 5-15mc¢/mM $70/50uc $310/250uc

Spermine-C14 Tetrahydrochloride
[Bis-(Aminopropyl)-tetramethylene-1,4-C14-
diamine -4HCI]

NEC-383 5-15mc/mM $55/50uc $240/250uc

PLACE YOUR ORDER CGLLECT.

@ New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer Service: (617) 482-9595

Canada: NEN Canada Ltd., Dorval, Quebec
Europe: NEN Chemicals GmbH
Dreieichenhain bei Frankfurt, Germany
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Count Colonies Automatically!

(-]
S

Bacterial colonies can be recorded quickly and accu-
rately in a single probing action with the Bactronic
Colony Counter, which marks as it counts automatically
in open and closed petri dishes. An electronic probe
picks up radio impulses on contact with any agar
medium, actuates the counting mechanism, and leaves
an identifying puncture in the agar. If puncturing is
undesirable, a plug-in marking pen or grease pencil can
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roplasts from C, plants is associated
with modification of the biochemistry
of CO, fixation and may be reflected
in the initial products of photosynthe-
sis as proposed by W. J. S. Downton.

The presentations of the biochemis-
try of photorespiration were one of the
highlights of the seminar. M. Gibbs em-
phasized the close association of carbon
metabolism and light reactions during
glycolate synthesis, and N. E. Tolbert
reported advances with respect to gly-
colate metabolism in leaf peroxisomes
or microbodies. This work was com-
plemented by the structural studies of
plant microbodies by E. H. Newcomb
and the comparative view of plant
microbodies presented by H. Beevers.
Photorespiration was considered to be
the biosynthesis of glycolate from the
photosynthetic carbon cycle and its
metabolism in peroxisomes. The mag-
nitude of this respiration increases
with O, concentration and under con-
ditions of impaired CO, fixation. Gly-
colate biosynthesis in the light in the
chloroplasts was viewed as unavoidable,
and its subsequent metabolism as glu-
coneogenic to conserve part of the
carbons. W. A. Jackson described the
exchange of oxygen associated with
photosynthesis and photorespiration,
and this technique may permit quanti-
tative estimates of photorespiration in
C; plants in which the CO, produced
does not escape from the leaf. In
many instances, C, plants appear to
conserve photorespiratory carbon by
refixation of the CO, during photo-
synthesis. In addition, C. B. Osmond
provided data suggesting that some
C, species are deficient in the photo-
respiratory apparatus, The biochemis-
try of CO, release during photorespi-
ration and in serine formation were
evaluated.

Several contributors helped to place
the biochemical and anatomical in-
formation from the seminar into a
physiological and ecological context. It
was shown that minimum stomatal
diffusion resistances tend to be higher
in C; than in C, plants, Therefore the
C,; plant tended to have a reduced
transpiration per unit leaf area. Al-
though CO, transport into the leaf
also was similarly impeded, this extra
gas phase resistance is more than
counterbalanced by the much lower
intracellular CQ, resistances in C,
plants. Hence, total net CO, transport
resistance tends to be lower, and over-
all photosynthesis more efficient, than
in C; plants. As a consequence of
higher stomatal and lower intracellu-
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lar resistance, water use efficiency
tends to be higher in C; than in C,
plants.

The intracellular resistance is com-
. posed of physical and biochemical
components, the latter being identified
with the carboxylation reactions. Sev-
eral attempts were made to partition
the intracellular resistance into these
two major components by theoretical
analysis, but these procedures were
queried. Experimental evidence im-
plied that the main component of the
intracellular resistance was the carboxy-
lation resistance, This was also sup-
ported by other data for a close rela-
tionship between intracellular resistance
and levels of RuDP carboxylase activi-
ty. Such evidence suggests that, even
in C, plants, levels of RuDP carboxy-
lase activity may be a major limitation
to photosynthetic rate. In C, plants the
lower intracellular CO, resistances
probably result from the efficiency of
the PEP carboxylation system in the
CO;, concentrating ability of the meso-
phyll cells. '

In terms of adaptation and evolu-
tion, it is clear that, in arid environ-
ments with high solar radiation and
high day temperature, C, plants have
several advantages over Cz plants. The
C, plant has no apparent photores-
piration, greater photosynthetic effi-
ciency under high light intensity and
higher temperature optimums, and
makes more efficient use of water,
However, R. O. Slatyer emphasized
that one cannot extrapolate directly
from single leaf studies to the behavior
of whole plants or plant communities,
since many factors contribute to overall
growth and water use. Furthermore,
with regard to economic food yield,
such as yield of grain, many other
factors must be considered and po-
tential rate of leaf photosynthesis is
only one determinant.

In evolutionary terms it appears
that both C, plants and plants with
CAM have arisen polyphyletically
among several of the more advanced
orders of both dicotyledenous and
monocotyledenous plants. The Caryo-
phyllales and the Euphorbiales include
both CAM and C, plants, but several
other orders include only one or the
other. All plants apparently rely on the
photosynthetic carbon cycle for the
- ultimate steps in CO, fixation. In CAM
and C, plants, the C, dicarboxylic
acid products serve essentially as
mechanisms for prefixing and concen-
trating CO, in the photosynthetic tis-
sue. Furthermore, in primitive aquatic
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environments with low oxygen levels,
low light intensity, and the absence of
water stress, plants with the Cg photo-
synthetic carbon cycle would be at no
disadvantage. Only with the coloni-
zation of terrestrial environments of
high radiation, increasing oxygen levels,
and increasing aridity would CAM
and C, acid fixation and metabolism
be advantageous, Again, though, it
was emphasized that competitive evo-
lutionary advantage is not just a mat-
ter of leaf photosynthesis.

R. O. SLATYER
Research School of Biological Sciences,
Australian National University,
Canberra City, ACT 2601

N. E. TOLBERT
Department of Biochemistry,
Michigan State University,
East Lansing 48823

Clinical Aspects of
Inherited Disorders

Genetically determined growth de-
ficiencies, cancer genetics, genetic car-
rier detection, prenatal chromosome
analysis, and prenatal detection of in-
born errors of metabolism were some
of the topics discussed at a meeting on
the clinical aspects of inherited dis-
orders held at the Medical Center, Uni-
versity of Alabama in Birmingham, on
9 and 10 April 1970. The meeting was
opened by J. F. Volker, president,
University of Alabama in Birmingham,
and John Leslie, regional medical di-
rector, Maternal and Child Health Serv-
ices, Health Services and Mental Health
Administration.

D. W. Smith (Seattle) discussed the
genetic basis for clinical disorders and
presented a new classification of growth
deficiency syndromes. He emphasized
the importance of - genetic disorders in
medical problems and classified their
source as (i) genetic imbalance in which
there is a numerical or structural ab-
normality of the chromosomes, (ii) a
major mutation which is transmitted
in an autosomal dominant, autosomal
recessive, or X-linked manner, and (iii)
polygenic factors which include mul-
‘tiple minor variants interacting with the
environment. Smith listed the presumed
frequency of newborns who have or
will have a disorder due to each of the
three types of genetic determinations
as 0.5 percent for chromosomal im-
balance, 1 percent for one of the ap-
proximately 1500 individually rare dis-
orders caused by major mutants, and
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10 percent for a disorder due to poly-
genic factors including common mal-
formations, diabetes mellitus, schizo-
phrenia, and the like. ‘

C. J. Witkop, Jr. (Minneapolis), dis-
cussed genetic ‘heterogeneity, particu-
larly in gingival fibromatosis and amelo-
genesis imperfecta. He indicated that
recent developments in biochemical
genetics have shown the heterogenetic
character of many human traits that
previously were thought to be deter-
mined by single genes.

After discussing the role of heredi-
tary factors in cancer of the skin, endo-
metrium, breast, and colon, H. T.
Lynch (Omaha) emphasized the poten-
tial for cancer control through utiliza-
tion of genetic information for early
cancer detection in individuals that are
at increased risk.

In discussing the question, “How
can the teratogenic action of a factor
be established in man?’ W. Lenz
(Miinster, West Germany) indicated
that few such factors are definitely
known in man though many have been
suspected. He contrasted the findings
due to thalidomide with the drug Mecli-
zine, which has come under suspicion.
Comparison of thalidomide embryo-
pathy was made with phenocopies and
other established syndromes having
similar clinical features. He further in-
dicated the great need for the collec-
tion and analysis of data on intake of
drugs, such as LSD, in order to answer
the question as to its teratogenic prop-
erties in man. J. Warkany (Cincinnati)
discussed other aspects of determining
the teratogenicity of a drug and ob-

‘served that we should not neglect the

single case that may be caused by an
unknown teratogen, and therefore that
we should be most careful in drawing
conclusions. Use of serum enzymes,
muscle biopsies, and electromyography
in diagnosis and detection of carriers
of the gene for muscular dystrophy
were discussed by C. M. Pearson (Los
Angeles).

James L. German (New York) dis-
cussed disturbances of sexual develop-
ment and the role in human sexuat dif-
ferentiation of various genetic determi-
nants on the X and Y chromosomes.
In the last few years new approaches
to the study of growth regulation and
to human behavioral disorders have
been made through the study of sex
chromosomal aberrations.

The autosomal aberration syndromes
were discussed by W. Finley (Birming-
ham).

I. A. Uchida (Hamilton, Ontario)
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outlined the study which she and her
colleagues designed in order to ascertain
the association between diagnostic x-
rays and the risk of a trisomy offspring.

In the discussion of prenatal chromo-
some analysis, M. N. Macintyre (Cleve-
land) indicated how this procedure
might be considered lifesaving since,
without this technique, families at risk
for having a child with a chromosomal
aberration syndrome might be advised
by the counselor to avoid further preg-
nancies.

H. L. Nadler (Chicago) discussed
the use of cell cultures and his present
experience with regard to the detection
of inborn errors of metabolism pre-
natally and mentioned the genetic dis-
orders for which such. diagnoses are
possible. The direction of things to
come in the treatment of genetic dis-
orders were discussed by J. H. Menkes
(Los Angeles).

A panel on the special problems of
the abnormal child was moderated by
C. J. Rosecrans (Birmingham). M. M.
Cohen (Boston) discussed some of the
dental problems in mentally retarded
children, especially in Down’s syn-
drome. R. B. Allison (Birmingham)
outlined some of the problems in the
psychological evaluation of mentally
retarded children. S. Davis (Birming-
ham) summarized the functions of the
University Affiliated Facility at the
University of Alabama in Birmingham
and the various diagnostic resources
available to the family physician with
regard to the evaluation of children
with congenital malformation syn-
dromes. J. Money (Baltimore) compared
the psychologic findings in patients
with sex chromosomal aberration syn-
dromes.

Another panel, concerned with pre-
vention of genetic disease, was moder-
ated by E. G. Waldrop (Birmingham).
Subjects covered during this discussion
were genetic counseling, by S. C. Fin-
ley (Birmingham); therapeutic abortion,
by A. C. Christakos (Chapel Hill);
amniocentesis, by R. V. Barnett (Bir-
mingham); and the psychiatric aspects
of therapeutic abortion, by P. H. Linton
(Birmingham).

The seminar was supported by Proj-
ect 262, Maternal and Child Health
Service, Health Services and Mental
Health Administration, Department of
Health, Education, and Welfare.

WayYNE H. FINLEY
SARA C. FINLEY
Laboratory of Medical Genetics,
Department of Pediatrics, University
of Alabama in Birmingham 35233
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Interstellar Gas Dynamics. Proceedings
of the International Astronomical Union
Symposium No. 39, Yalta, September
1969. H. J. Habing, Ed. Published for the
International Astonomical Union by Rei-
del, Dordrecht, Netherlands, and Springer-
Verlag, New York, 1970. xxiv, 388 pp.,
illus. $25.

Introduction to Probabilistic Automata,
Azaria Paz. Academic Press, New York,
1971. 228 pp. $13. Computer Science and
Applied Mathematics Series.

Introductory Petrography of Fossils,
Alan Stanley Horowitz and Paul Edwin
Potter. Photomicrography by George R.
Ringer. Springer-Verlag, New York, 1971.
xiv, 302 pp., illus. $28.40.

The Last of the Ruling Reptiles. Alli-
gators, Crocodiles, and Their Kin. Wilfred
T. Neill. Columbia University Press, New
York, 1971. xx, 486 pp., illus. $15.95.

Light and Living Matter. A Guide to
the Study of Photobiology. Vol. 2, The
Biological Part. Roderick K. Clayton.
McGraw-Hill, New York, 1971. xii, 244
pp., illus. $5.95. Chemistry-Biology Inter-
face Series.

Linear Integral Equations. Theory and

Technique. Ram P. Kanwal. Academic
Press, New York, 1971. xiv, 296 pp.
$16.50.

Low Temperature Spectroscopy. Optical
Properties of Molecules in Matrices,
Mixed Crystals, and Frozen Solutions.
Beat Meyer. Elsevier, New York, 1971.
xii, 654 pp., illus. $33.50.

Macroglobulins Provoking Haemaggluti-
nation in Rheumatoid Arthritis and Other
Diseases. Nanna Svartz. Almqvist and
Wiksell, Stockholm, 1971. 106 pp., illus.
$9.

Malformations Congénitales des Mam-
miféres. A colloquium, Amboise, France,
May 1970. H. Tuchmann-Duplessis, Ed.
Masson, Paris, 1971. viii, 356 pp., illus.
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Man and the Ecosphere. Readings from
Scientific American. Commentaries by
Paul R. Ehrlich, John P. Holdren, and
Richard W. Holm. Freeman, San Fran-
cisco, 1971. x, 308 pp., illus., Cloth, $11;
paper, $5.75.

A Manual of Echoencephalography.
Sumio Uematsu and A. Earl Walker. Wil-
liams and Wilkins, Baltimore, Md., 1971.
xii, 150 pp., illus. $11.

Marx and Engels on the Population
Bomb. Selections from the Writings of
Marx and Engels Dealing with the Theo-
ries of Thomas Robert Malthus. Ronald
L. Meek, Ed. Translated from the Ger-
man by Dorothea L. Meek and Ronald
L. Meek. Ramparts Press, Berkeley, Calif.,
1971. xxii, 216 pp. Paper, $1.95. Reprint
of the 1953 edition.

Methods in Enzymology. Vol. 20, Nu-
cleic Acids and Protein Synthesis. Part C.
Kivie Moldave and Lawrence Grossman,
Eds. Academic Press, New York, 1971.
XX, 586 pp., illus. $22.50.

Methods in Microbiology. Vol. 4. C.
Booth, Ed. Academic Press, New York,
1971. xiv, 796 pp., illus. $29.50.

Methods of Experimental Physics. Vol.
9, Plasma Physics. Part B. Ralph H.
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Lovberg and Hans R. Griem, Eds. Aca-
demic Press, New York, 1971. xxii, 302
pp., illus. $16.

Modern Aspects of Ligand Field Theory.
C. K. Jorgensen. North-Holland, Amster-
dam, and Elsevier, New York, 1971. x,
538 pp. $32.

Monograph of the Pracugenima. (Cole-
optera: Tenebrionidae, Strongyliini) P. P.
de Moor. Transvaal Museum, Pretoria,
Republic of South Africa, 1970. viii, 204
pp. - plates. Transvaal Museum Memoir
No. 17.

The New American Society. The Revo-
lution of the Middle Class. Joseph Bens-
man and Arthur J. Vidich. Quadrangle,
Chicago, 1971. xiv, 306 pp. $10.

The New Hospital Psychiatry. Proceed-
ings of a conference, Madison, Wis., June
1969. Gene M. Abroms and Norman S.
Greenfield, Eds. Academic Press, New
York, 1971, x, 298 pp. $10.

Nonlinear Functional Analysis and Ap-
plications. Proceedings of a seminar, Mad-
ison, Wis., October 1970. Louis B. Rall,
Ed. Academic Press, New York, 1971.
viii, 586 pp. $11. University of Wisconsin
Mathematics Research Center Publication
No. 26.

The Ontogenesis of Grammar. A Theo-
retical Symposium. Dan 1. Slobin, Ed.
Academic Press, New York, 1971. xiv,
248 pp. $14.50. Child Psychology Series.

Optical Materials Properties. A. J.
Moses. IFI/Plenum, New York, 1971.
vili, 104 pp., illus. $10. Handbook of
Electronic Materials, vol. 1.

Optical Processes in Semiconductors.
Jacques I. Pankove. Prentice-Hall, Engle-
wood Cliffs, N.J., 1971, xx, 422 pp., illus.
$21. Solid State Physical Electronics
Series.

Optimisation. Théorie et Algorithmes.
Jean Céa. Dunod, Paris, 1971. x, 228 pp.,
illus, 88 F. Méthodes Mathématiques de
I'Informatique, vol. 2.

Painted Ceramics of the Western Mound
at Awatovi. Reports of the Awatovi Ex-
pedition, No. 8, Watson Smith. Peabody
Museum of Archaeology and Ethnology,
Cambridge, Mass., 1971. xxiv, 630 pp.,
illus. Paper, $20. Papers of the Peabody
Museum, vol. 38.

People and Politics in the Middle East.
Proceedings of a conference, Philadelphia,
February 1970. Michael Curtis, Ed. Trans-
action Books, New Brunswick, N.J., 1971
(distributor, Dutton, New York). vi, 330
pp. Cloth, $8.95; paper, $3.95.

Phase Transitions. Proceedings of a
conference, Brussels, May 1969. Inter-
science, New York, 1971. xii, 256 pp.,
illus. $16.50. )

Phloem Transport in Plants. Alden S.
Crafts and Carl E. Crisp. Freeman, San
Francisco, 1971, xxii, 482 pp., illus.
$12.50.

Photography in Ophthalmology. Pro-
ceedings of a symposium, Miami, Fla.,
March 1970. Horacio Ferrer Eye Institute
Publication Committee, Karger, New
York, 1971. xxii, 210 pp., illus. $16.45.
Modern Problems in Ophthalmology, vol.
9.
Physical Electronics. David K. Ferry

and D. Ronald Fannin. Addison-Wesley, .

Reading, Mass., 1971. xii, 288 pp., illus.
$11.95.
Physics, Logic, and History. Based on a
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DynaZoom Flat Field Microscope

With the exclusive, extra value, Flat Field integrated optical
system that gives you edge-to-edge sharp focus, full area images
at all magnifications but at no extra cost.

Try one and let your own eyes decide. Write for catalog 31-185
and our free demonstration offer.

DynaZoom. Reg. T.M. Bausch & Lomb
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