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&2 hour physiological

fluid analysis with

Beckman Model 121M

Now you can analyze physio-
logical fluids in only 4% hours on the
Model 121M Microcolumn Amino
Acid Analyzer. This 2-column

‘method, using sodium citrate buf-
fers, takes less than half the time
required by many older methods.

An alternate physiological method
for the 121M uses lithium citrate
buffers in a 6-hour single-column
analysis to separate glutamine and
asparagine —again, much faster
than previous lithium methods.

Not only has speed of analysis
increased, but so have sensitivity

and resolution. You can analyze sam-
ples with as little as 0.1 nanomole
per component, and more readily
identify closely-eluting components
in complex mixtures such as urine.
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And the baselines on the 121M are
remarkably smooth, which makes
the chromatograms more accurate.
For information on the new
physiological methods, and on the
121M, write Spinco Division,
Beckman Instruments, Inc., 1117
California Ave., Palo Alto, CA 94304.
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“Dr. Friedhoff is to be congratulated on

successfully editing this valuable survey

presented by distinguished experts in the field.”
— U. S.von Euler

Catecholamines and Behavior
edited by Arnold J. Friedhoff
with a foreword by U. S. von Euler

Volume 1
Basic Neurobiology

Volume 2
Neuropsychopharmacology

This landmark, two-volume work presents the first com-
prehensive study of catecholaminergic neurons and their
relation to normal and abnormal behaviors. The role of
catecholamines in the control of physiological functions,
sensory-motor integration, and activation, stereotypy,
and mood levels are all examined in full. The importance
of the compound in the management of stress, depres-
sion and psychosis is also discussed, along with new
theories concerning the role of catecholamines in be-
havioral and neural regulation. $19.50 per volume

The Hippocampus
edited by Robert L. Isaacson
and Karl H. Pribram

Volume 1
Structure and Development

Volume 2
Neurophysiology and Behavior

These two big volumes, presenting more than two dozen
articles by thirty-seven distinguished brain researchers,
comprise the first modern systematic source for current
information about this vital center for the human brain.
Every aspect of the hippocampus is discussed—its
chemistry, anatomy, electrophysiology, relationship to
the rest of the brain, and effect on behavior. Individual
articles report on everything from the latest research on
the activities of hippocampal cells as recorded from
within and without the cell membranes to studies of
assays of presumed neurotransmitters to improved pro-
cedures for the analysis of endocrine activities and im-
proved methods for the analysis of behavior.

Each of the articles in The Hippocampus brings to-
gether a wealth of information. Many offer new methods
and techniques, theories, and previously unpublished
results. All are amply illustrated and feature full bibli-
ographies. $24.50 per volume

everything you need to know about

Grants
How to Find Out About Them and What to Do Next

Virginia P. White

—
Exciting New Books On

Behavioral
Research

Hormonal Correlates of Behavior
edited by Basil E. Eleftheriou
and Richard L. Sprott

Volume 1
A Lifespan View

Volume 2
An Organismic View

This comprehensive two-volume treatise critically as-
sesses the literature dealing with the effects and roles of
various hormones in the biological and behavioral re-
sponse of the organism to its environment and the ac-
companying behavioral modifications. Interpreting data
from several interrelated research fields, leading scien-
tists analyze the functions of endocrine systems in
circadian rhythms, the process of puberty, and the de-
veloping personality and offer new theories concerning
these functions in relation to mental iliness, maternal
behavior, early experience, aging, and the possible role
of the organism’s genotype. Suitable as a textbook for
the graduate and advanced undergraduate student and
as a reference source for scientists in the field, this work
is an integrated synopsis and evaluation of behavioral
endocrinology. $29.50 per volume
$55.00 set

The Use of Marihuana

A Psychological and Physiological Inquiry

edited by Jack H. Mendelson,

A. Michael Rossi, and Roger E. Meyer

“. .. this is a book which deserves notice as a superbly
competent piece of scientific investigation.”

— Griffith Edwards, Nature
$14.95

An invaluable guide, prepared by a professional grants administrator, this book explains in an easy-to-read style
what the grant business is all about—how to find out where the funds are and how to go about getting your project
supported. Enlivened with anecdotes by people who have been responsible for awarding grants, the volume
specifies publications, information sources, seminars, and media providing grant information as well as addresses,

telephone numbers, and contact points for sponsors.

$19.50

PLENUM PUBLISHING CORPORATION, 227 West 17th Street, New York, N.Y. 10011
In United Kingdom: 8 Scrubs Lane, Harlesden, London NW10 6SE, England

Prices slightly higher outside the U.S. Prices subject to change without notice.
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Terminal phase male of the bluehead
wrasse (Thalassoma bifasciatum). Males
of this coloration are often the result of
sex changes in previously female fish. See
page 633. [D. R. Robertson, Smithsonian
Tropical Research Institute]




Eastman

For your consideration . . .

upgrading of others.

Catalog No.

1816 1-Naphthyl Isocyanate (Reagent
for amino acid characterization)

1876 4,4’-Bis (dimethylamino)
benzhydrol (Reagent for protein
sulfhydryl groups)

1977 Ammonium Sulfate (Reagent ACS)

2079 Phosphomolybdic Acid
(Reagent ACS)

4792 2-Amino-2-methyl-1,3-
propanediol (Biochemical buffer)

5776 3,4-Dihydro-2H-pyran (Functional
group protecting agent)

7281 8-Hydroxy-1,3,6-pyrenetrisulfonic
Acid Trisodium Salt (Fluorescent
probe)

9001 Betaine Ethyl Ester Chloride

(Methyl donor for transferase)

11388

11523

11611

11633

14327

14335

14349
14357

A group of liquid crystals and intermediates

4503
10086
10834

11096
11097
11185
11648

p-Ethylphenol
Diethyl 4,4’-Azoxydicinnamate

Cholesteryl 2-Ethylhexyl
Carbonate

p-Propylbenzaldehyde
p-Butylbenzaldehyde
p-Pentylbenzaldehyde
2-Chloro-4-Hydroxybenzoic Acid

11650

11868

11874

14044

New laser dyes, Q-switch dyes, and solvents

9740

9860

13187
14321
14351

14352
14353
14354

606

EASTMAN Q-Switch I, for
Neodymium Lasers

EASTMAN Q-Switch Il, for
Neodymium Lasers

1,2-Dichloroethane (Laser Grade)
Sulforhodamine B (Laser Grade)

3,3’-Diethyloxadicarbocyanine
lodide (Laser Grade)

Rhodamine B (Laser Grade)
Carbostyril 124 (Laser Grade)

3,3’-Diethyloxatricarbocyanine
lodide (Laser Grade)

14368
14369
14370
14371
14372
14373
14374
14375

14400
14401

1-Amino-2-naphthalenesulfonic
Acid (Dye intermediate)

7-[4-Chloro-6-(diethylamino)-
5-triazine-2-yl]-amino-3-
phenylcoumarin (Fluorescent
brightening agent)

2-Naphthol-8-sulfonic acid
Potassium Salt (Dye intermediate)

Thiofluorescein

1,3,6,8-Pyrenetetrasulfonic Acid
Tetrasodium Salt (Intermediate
for fluorescent probes)

Sodium Cyanoborohydride
(Selective reducing agent)

Chlorosulfonyl Isocyanate

Nicotinamide Adenine Dinucleo-
tide Disodium Salt (Reduced)

p-Pentylphenyl 2-Chloro-4-
(p-pentylbenzoyloxy) benzoate

Pentyl p-[N-(p-Valeryloxy-
benzylidene) amino] phenyl
Carbonate

p-Cyanophenyl p-Pentyloxy-
benzoate

p-Cyanophenyl! p-Butylbenzoate

Coumarin 151 (Laser Grade)
Coumarin 152 (Laser Grade)
Coumarin 307 (Laser Grade)
Coumarin 153 (Laser Grade)
Coumarin 311 (Laser Grade)
Coumarin 314 (Laser Grade)
Coumarin 106 (Laser Grade)

Oxazine 170 Perchlorate
(Laser Grade)

IR-125 (Laser Grade)
IR-132 (Laser Grade)

Order these and any EASTMAN Organic Chemical from one of
the laboratory supply houses listed below.

Beckman Science Essentials

Bioclinical Laboratories, Inc.

Brand-Nu Laboratories, Inc.
Curtin Matheson Scientific

Fisher Scientific

GAC Laboratories
North-Strong

Preiser Scientific
Sargent-Welch Scientific
Scichemco

VWR Scientific (East)

14388
14389

14392
14414

14432
14476
14480
14553
14557
14634
14667

14045

14046
14047
14049
14334
14337
14483

14402
14403
14404
14433

14617

Organic Chemicals

new product additions for a variety of applications, relistings of some, and

p-Nitrophenyl iodoacetate

5-[N-(2 lodoacetylaminoethyl)
aminol-1-naphthalenesulfonic
Acid (1,5-1-AEDANS)
(Fluorescent probe)
Perfluorooctanoic Acid

3,3’-Dihexyloxacarbocyanine
lodide (Fluorescent probe)

Chlorodifluoroacetic Acid
1-Octadecyl Isocyanate
Ethyl Chrysanthemate
B-Cyclodextrin

Acridine Yellow

Flavine Adenine Dinucleotide

Boron Tribromide (Reagent for
aryl-alkyl ether cleavage)

(-+)-p-(2-Methylbutyl) benzoyl
Chloride

p-Pentylphenyl p-Propylbenzoate
p-Cyanophenyl p-Heptylbenzoate
(4)-(2-Methylbutyl) Benzene
p-Octylbenzaldehyde
p-Hexylbenzaldehyde
p-Heptyloxyphenol

IR-140 (Laser Grade)
IR-144 (Laser Grade)
IR-123 (Laser Grade)

8-Hydroxy-1,3,6-pyrenetrisulfonic
Acid Trisodium Salt (Laser Grade)
Bis (4-diethylaminodithiobenzil)
Nickel (Q-switch for neodymium
lasers)
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Now you see it, Now you don’t.

A CRT image is like puppy love. Nice while it lasts,
but over before you can enjoy it.

Sooner or later, someone will want permanent
copy from your CRT. Perhaps he needs a waveform
record for his log. Or a copy of a computer-gen-
erated design. Or a graph with alphanumerics for
a report.

Produce that ready-to-read copy in just twelve
seconds. Produce it at low operating cost with a
machine that has an MTBF in excess of 3,000
hours, and a paper that costs one-fifth as much as
dry silver paper.

The machine, a standard
Versatec printer/plotter with
a computer and a CRT
controller, does a lot.
Serves up to four CRTs.
Doubles as an on-line
computer printer/plotter
with printing speeds up to
1000 lines per minute.
Plots up to 2.4 inches per
second. And it does all
these jobs without im-
pact. Quietly. Reliably.
Economically.

You get a better
CRT copy. High contrast
graphics, produced by dual
array electrostatic writing,
are actually enhanced. You
don't lose detailed infor-

mation. And the copy is truly permanent. No fade
or deterioration like silver paper.

If you have a Tektronix display terminal or other
popular CRT, we can supply a complete output
package designed for your system.

"1"FVERSATEC

Making information visible

Versatec

2805 Bowers Avenue
Santa Clara, CA 95051
(408) 988-2800

Send me complete information about the Versatec
electrostatic printer/plotter that also makes hard
copy from CRT displays.

My special interest:
[J Permanent copy from CRT display
[0 Line printing
[] Plotting

[J Plotting software
My computer: My CRT:

Name

Telephone

Company
Address
City

State Zip
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QUADRATURE DETECTION

Is Standard On JEOL’s FX100 FT NMR

and Built-In Digital* Phase Shifters

Permit Precise Alignment

Digital Quadrature Detection
(DQD) is the simultaneous
detection of an FT NMR signal
with phase sensitive detectors
whose reference signals are in
separate quadrants, digitally
shifted 90° in their r.f. phases. This
results in an increase in sensitivity
by V2 (~40%), which means
sample running times are cut in
half on a routine basis over
conventional technigques.

. ‘Because digital phase control is
a basic part of the FX100, Digital
Quadrature Detection (resulting in
this higher FT NMR performance)
is now possible.

Digital*Phase Shifters (DPS)
make use of the very rapid rise
times of an r.f. digital logic device,
thus phase “jitter” is minimized,
and phase accuracy and phase
stability are optimized. The r.f.
output frequency phase can be
precisely set at 0°, 90°, 180° or
270° relative - to the master
oscillator. The result is a system
that is virtually free of imperfect
phase angles or phase drift.

The exclusive JEOL digital
phase shifting technique, in
contrast to the more commonly
used analog method, essentially
eliminates ‘“ghosting” or false
images in the final spectrum — a
problem which occurs all too
frequently in analog systems.

In addition, we have located the
DPS in the IF stage to allow all
nuclei to be observed without
supplementary phase shifters for
‘each frequency.

* Similar capabilities
are available on the
FX60 Spectrometer
as optional accessories.

Performance
Characteristics:

Micro '°C/'H Dual Frequency Probe
Sample: 101 g/20u! solution

Time: 5 minutes

Nucleus: Proton (*H)

Sample shown is phenacetin.

Thp is the transverse relaxationtimein
the rotating frame and is useful for
studies of chemical dynamics in
liquids.

M(t) = Mo exp (-t/T1p)

Sample shown is chlorobutane.

Spin tickling is a double resonance
technique used in both homo and
hetero nuclear experiments for the
selective identification of spin-spin
interactions.

Sample -shown is dibromopropionic
acid.

Homospoil is a technique for
eliminating phase and intensity errors
which can occur during T+ measure-
ments. :

n l'l/2

‘ % spoil pulse

Sample shown is ethylbenzene
(distortions are magnified to illustrate
the technique).

For further information, call or write . . .

% Patent Pending

608
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C/H DUAL FREQUENCY MICRO PROBE
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Analytical Instruments, Inc.

235 Birchwood Ave., Cranford, NJ 07016
- 201—272-8820
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What's news is that... -

New, lower premium rates now apply toTIAA
policies issued beginning October 1,1975.

In addition, with “quantity savings™ dividends,

Net costs are less than ever before for the
larger size policies educators are purchasing
these days.

To illustrate the effect of the new rates and dividend scales.
A $100,000 20-Year Decreasing Term Insurance policy
costs just $122 for a man aged 30 or for a woman aged 35.
Here are premium and dividend figures for this policy
issued at different ages:

MAE 25 30 35 40 45
Age at Issue FEMALE 30 35 40 45 50

Annual Premium

(Payable only 18 years) $187 $235 $328 $487 $747
Cash Dividend End of First Year* 97 113 142 188 265
First Year Net Payment $ 90 $122 $186 $299 $482

*Subsequent yearly dividends will be in the same amount, according to TIAA's
current dividend scale which is not guaranteed.

Decreasing Term policies provide their largest amount of
protection initially, reducing by schedule over the years to
recognize diminishing insurance needs and increasing
savings, retirement benefits, etc. TIAA issues such policies
for 15, 20, 25 and 30 year periods, depending upon age.
Decreasing Term insurance is available in amounts of
$20.000 or more to persons under age 56.

To use a different illustration.

$100,000 of 5-Year Renewable Term coverage costs only
$180 for a 30 year old man or for a 35 year old woman.

Here are the cost figures for this policy issued at various

ages.
daeat s 5 OB o§ o8

Annual Premium $258 $288 $373 $530 $774
Cash Dividend End of First Year* 101 108 140 185 254
First Year Net Payment $157 $180 $233 $345 $520

*Dividends at end of years two through five will be in the same amount, according
to TIAAS current dividend scale which is not guaranteed.

A 5-Year Renewable Term policy provides a level amount
of protection for a 5 year period at a fixed yearly premium.
It is guaranteed renewable for successive 5 year periods to
age 70 without medical reexamination at premiums that
are based upon your attained age at the beginning of each
renewal period. 5-Year Renewable Term plans are issued
in amounts of $20,000 or more to persons aged 60 or less.

Eligibility for TIAA policies is extended to persons
employed (full-time or part-time) by colleges, universities,
private schools, and certain other nonprofit educational or
scientific institutions, and to the spouse of the employee
when more than half of their combined earned income
comes from such an institution. Individuals can purchase
low cost TIAA life insurance regardless of whether their
college or other eligible employer participates in a TIAA
benefit plan. Policyowners can retain their TIAA plans
without any change in policy provisions whether they stay
in educational work or not.

TIAA Announces the
Lowest Cost Life Insurance for Your Age...

...compared with what you'd pay for the same individual policies from insurance companies selling to the general public. That's
not exactly a revelation for most educators, of course. They already know that TIAA is traditionally their best buy in life insurance.

\

TIAA policies cost less than others because TIAA isa
nonprofit service organization created by the Carnegie
Foundation for the Advancement of Teaching in 1918; it
insures without the expenses of sales personnel; most
important of all, the limited group eligible to purchase
TIAA life insurance enjoys favorable mortality experience,
and individuals once insured rarely permit their TIAA
policies to lapse.

Besides term insurance, Ordinary Life and other kinds of
cash value insurance are available from TIAA at com-
parable savings.

Note to present TIAA policyowners. Although the new
premium rates do not apply to policies issued prior to
October, dividends will be adjusted to provide equitable
treatment for similar policies issued under different
rate bases.

Two Convenient Ways to Get More Information...

Either call collect. ..
the TIAA LIFE INSURANCE ADVISORY CENTER -
(212) 490-9000.

If you want immediate answers to your questions
about TIAA's low cost life insurance policies call
and ask for one of these Insurance Counselors:

£

Alan Fox, C.L.U.  Joan Scott, C.L.U. David Zacher

Orsend. ..
this coupon to receive information by mail.

Life Insurance Advisory Center
TEACHERS INSURANCE AND ANNUITY ASSOCIATION
730 Third Avenue,New York, N.Y. 10017

Please send me a personal illustration of TIAA
policies issued at my age based on the new, lower
premium rates. I understand this request places me
under no obligation, that no one will call on me and

that the information will be sent by mail. /1175

Name and Title

Address

City. State. Zip

Date of Birth

Nonprofit Employer (college, university, private school, etc.)

ﬁ The College Worlds Insurance Cormpany

/
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The only 1 gallon
Blendor in the world
is a Waring Blendor.
The only Blendor
designed especially
for laboratory use is
a Waring Blendor.
For more information
on the world’s only
Waring Laboratory &
Blendor write:
Waring Products
Division, Dynamics §
Corporation Of
America, Route 44,
New Hartford,

Conn. 06057.

waring )

Circle No. 521 on Readers’ Service Card
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Modular
components

# forlqud
*  chromatography
systems

. == Gradient Mixer GM-1
Valve LV-3
12 Reservoir R-9
I ) Flow Adaptor A-26
—— . Column K-26
S Ig Peristaltic Pump P-3
UV Monitor
Rl Monitor
Two Channel Recorder

ot LU LT AT TIOTY

. " ia
Fine Chemicals Fine Chemicals
S
— UV OPTICAL UNIT R OPTICAL UNIT
Il' T T T = S—
[ ] .

- f P
4 - . Y '@. @
:'ll!l'.i.l}ul - ’

UV CONTROL UNIT

OL UNIT
Pharmacia Pharmacia @ @ o
Fine Chemicals p Fine Chemicals N e

Monitors and
Recorders
available only
TWO CHANNEL RECORDER © ,n U S~A
—— —— and Canada.

Pharmacia Fine Chemicals Inc. Pharmacia (Canada) Ltd. .
800 Centennial Avenue 2044 St. Regis Boulevard Pharmacia

PISCATAWAY Dorval, Quebec, Canada Fine hemlcals
New Jersey 08854 (514) 684-8881 C

Phone (201) 469-1222

For additional information write or call PHARMACIA FINE CHEMICALS INC., Piscataway. New Jersey.
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New Lauda C-3T
Constant
Temperature
Circulator

with dial-in
temperature
control.

Only $375.

Your l|aboratory could be using a
new Lauda Constant Temperature Cir-
culator with dial-in temperature con-
trol, and for as little as $375.

That's the price of the new Model
C-3T, with 1,000 watt heater, 8-liters
per minute pumping capacity, easy-
to-set one-knob thermostatic control,
built-in coil for external cooling, all
stainless-steel components, reading
thermometer, and 30-100°C operating
range (0-100°C using external cool-
ing) with =0.2°C control accuracy.

Need greater control accuracy?
Model C-3B has it (*+0.03°C), plus
pre-set temperature selection (25°, 37°
and 56°C) and fine adjustment within
+1.0°C, all for $495.

For literature on these and other
Lauda models, write: Lauda Division,
Brinkmann Instruments, Cantiague
Rd., Westbury, N.Y. 11580. In Canada:
50 Galaxy Blvd., Rexdale (Toronto), Ont.

i3 Lauda
k=4 Circulators
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LETTERS
Nomina Generica

In a report by S. Remillard et al. (19
Sept., p. 1002), we read that a potent tu-
mor inhibitor, maytansine, inhibits mi-
tosis. From where does this remarkable
substance come? We learn only that it was
isolated from *‘various Maytenus species.”
Is it a mold, beast, or tree? I finally learned
(1) that the substance can be extracted
from the fruit, stem, and wood of May-
tenus. Aha! Evidently it must be a plant.
Aware of my botanical ignorance, I in-
quired of four botanists the nature of
Maytenus, none could tell me anything. I
eventually learned that it is a member of a
group of flowering shrubs or shrub-trees.

No doubt it is essential to have a specific
Latin name for each organism, but since
more than 1.5 x 10¢ species of organisms
have been identified, a generic designation
is often not sufficient, particularly when
these names have frequently undergone
substantial change. The importance of re-
taining common names was made clear by
George Wald (2) when he commented on a
table of data on the precipitin test prepared
by Nuttall in 1904, which showed that rab-
bit antiserum against human serum, when
mixed with nonhuman serums, caused less
and less precipitate the more distantly re-
lated was the species of animal providing
the serum. Wald wrote:

In the original version of this table, Nuttall
mentions Cynocephalus mormon and sphinx,
omitting their common names. | have learned
since that one is the mandrill, the other the
guinea baboon. Since Nuttall wrote in 1904,
these names have undergone the following va-
garies. Cynocephalus mormon became Papio
mormon, otherwise Papio maimon, which
turned to Papio sphinx. This might well have
been confused with Cynocephalus, now become
Papio, sphinx, had not the latter meanwhile
been turned into Papio papio. This danger
averted, Papio sphinx now became Mandrillus
sphinx, while Papio papio became Papio coma-
tus. All I can say to this is, thank heavens one
is called the mandrill, the other the guinea
baboon. .

AUSTEN RIGGS
Department of Zoology,
University of Texas, Austin 78712
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We have been informed by R. E. Perdue,
Jr., the botanist primarily responsible for
the Maytenus collections in Africa, that
the only common name he has found used
for any species of Maytenus is “‘ack-ack,”
reflecting the sound made when the plant is
burned as firewood. We appreciate Riggs

calling our attention to a typographical
error in the citation of a most important
article.

S. MoRRris KUPCHAN
Department of Chemistry, University of
Virginia, Charlottesville 22901

A New Characteristic of Life?

One of the major problems with the in-
sight that Darwin and Wallace brought to
our knowledge of the origin and diversity
of life is its simplicity (/). The essence of
natural selection lies in the notion that
adaptiveness is a result of the differential
reproduction of individuals of different
genotypes. However, many people find the
concept of natural selection too straight-
forward to explain the past and present ar-
ray of living forms and their manifold
means of adaptation. The article by J. M.
Burgers (18 July, p. 194) is an example.
He, with others, feels that the principle of
causal relationship which forms the basis
of scientific inquiry is not enough to ac-
count for the living world. Or,more simply
put, surely life cannot be reduced to a set
of interactions among atoms and mole-
cules. It is indeed a distasteful realization,
but likely true. Burgers argues that the hu-
man ‘‘notion of being alive” cannot as yet
be explained by modern physical prin-
ciples. From this he jumps to the statement
that ““we must give attention to the idea of
freedom, as being an essential aspect of
life. . . .”” Life he defines as a game in which
the players maneuver to maintain the abili-
ty to choose, to retain ‘“‘some measure of
freedom.” Surely we are dealing here with
as yet poorly understood psychological as-
pects of the human mind. Burgers is cor-
rect—neither physics nor biology can ex-
plain the “notion of being alive,” but just
because it happens to be a part of human
psychic makeup does not render it a basic
aspect of all life. There is always the hope
that science will eventually lead us to an
understanding of even such sacred com-
plexities as our own minds.

In an attempt to bolster his argument
for a new conceptual approach to the living
world, Burgers appears to have reached
some misunderstandings. He feels that,
while molecular biology has revealed the
structures and operation of living systems,
it has added nothing to our understanding
of the origin and evolution of these struc-
tures. Nothing could be further from real-
ity. Much of what we know of the evolu-
tionary history of many groups of orga-
nisms has been gained from a comparative
analysis of structures across systematic
boundaries. The results of molecular biol-
ogy research have allowed similar com-
parisons at a finer resolution. Consider, for
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need fast processing.
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Beckman Instruments, Inc.,
Spinco Division.
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example, the origin and evolution of cy-
toplasmic organelles in plants and animals.
The current theories (2) are based largely
on the findings of molecular biology and
biochemistry. What about the analyses of
the evolution of enzymes and other pro-
teins? A newly emerging field of molecular
evolution is based almost entirely on the
techniques and data of molecular biology.

Burgers also seems to misunderstand the
concept of natural selection. While he is
correct in stating that reproduction gener-
ates more possibilities for life through the
process of genetic recombination and se-
lection, it cannot be considered “‘a second-
ary feature in the evolution of life.” As I
have noted above, differential reproduction
is the essence of natural selection and it
need not, as Burgers envisions, involve
death. Moreover, contrary to Burgers' as-
sertion, the idea of natural selection can be
invoked to explain some molecular reac-
tions, such as those involved in the replica-
tion of nucleic acids (3).

Burgers is insistent that life must possess
something more fundamental than the
ability to reproduce. He sees a *‘purposive-
ness’’ to the adaptations of organisms that
suggests to him that the *‘evolution of
forms of life is dependent on an interplay
of traditions and initiatives as is the evolu-
tion of human societies.” This belief is a
more radical statement of the notion of or-
thogenesis first postulated by Eimer in
1897. Orthogenesis stipulates the gradual
unfolding of preformed or rudimentary
structures through evolutionary time.

Burgers’ basic dislike of the notion of re-
production as an essential characteristic of
life is seen in his concluding paragraph. He
finds it impossible to imagine that what we
call mentality could ever arise from a
“chemical structure.” The beauty of the
process of natural selection is that it is cre-
ative; it proceeds in much the same way a
work of art is generated—by trial and er-
ror and constant remolding. The marvels
of the living world are indeed a compelling
fascination, and man’s infatuation with his
own mind has become almost hypnotic.
Yet natural selection as a process can still
account for all these wonders if we will just
give it the opportunity.

RoLLiN C. RICHMOND
Department of Zoology, Indiana
University, Bloomington 47401
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It appears that Richmond and I inter-
pret the concept of natural selection differ-
ently. Like others, Richmond seems to at-
tach to it an exaggerated reverence, as if it
were a hallowed creed. In the last para-

graph of his letter he writes: *“The beauty

of the process of natural selection is that it
is creative; it proceeds in much the same
way a work of art is generated—by trial
and error and constant remolding.” In my
opinion the words *‘it is creative’ are mis-
placed here, and the comparison is in-
appropriate. The trial and remolding
which characterize the work of an artist
are instances of what I call conceptual ac-
tivity: the artist tests and remolds his crea-
tion so that it is adequate to express a con-
cept formed in his mind. Natural selection,
on the other hand, is an effect of the differ-
ential permissivity of the environment; no
new forms are created, but some are elimi-
nated, in passive secondary reactions to
mutations. The creative effect is in the gen-
eration of the mutations. Much con-
troversy can be resolved if the term *‘dif-
ferential permissivity of the natural envi-
ronment’ is substituted for ‘‘natural selec-
tion”’; this takes away the impression that
natural selection can be regarded as an ac-
tive creative factor.

Natural selection does not in itself pro-
duce new chemical compounds; it can only

admit them or lead to their rejection. It

can do this because of differences in the vi-
ability of the living organisms carrying
them. I believe that natural selection can
operate only in chemical systems where
living beings already exist.

In my article I attempted to sort out
processes in which conceptual activity and
creativity are involved from those depend-
ing on causal relations (among which we
may reckon death from predators). Per-
haps Richmond and I are using different
languages. I hope that my remarks may
bring some clarification. I add that I do
not dislike the notion of reproduction; I
only suggest that it has evolved at a later
stage in the history of life.

Albert Claude says in his Nobel lecture
“The coming of age of the cell” published
in Science (8 Aug., p. 433): “Life, this anti-
entropy, ceaselessly reloaded with energy,
is a climbing force, toward order amidst
chaos, toward light among the darkness of
the indefinite, toward the mystic dream of
love, between the fire which devours itself
and the silence of the cold.” In a poetical
form, this expresses some of the ideas
that I tried to discuss in my article.

J. M. BURGERS
Institute for Fluid Dynamics and
Applied Mathematics,
University of Maryland,
College Park 20742
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Color problems? Vibration problems? Exposure problems?
Photomicroscope lll solves them quick as a flash.
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SCIENCE

Peer Review and the Structure of Science

In recent months, the process of peer review of scientific projects has been
much in the public eye. All sorts of questions have come up: Is peer review
fair? Does it provide for the support of the best science? Can it recognize po-
tential breakthroughs? Are the reviewers chosen well? Do they respond ob-
jectively? Such questions as these do not have one simple answer because they
really refer not just to the immediate issue of how peer review works, but to the
structure and nature of science in general and in particular. On closer examina-
tion, there are many different versions of peer review, each adjusted to apply to
the science at issue. All of these versions have one purpose: To help decide how
the limited funds available for the support of science can best be spent to ad-
vance both science itself and the national purposes to which it contributes.
Science is a complex and multifaceted attack on the unknown. Guesses as to
how it will work can most accurately be made by people who have themselves
succeeded in such attacks on the unknown. These people are the peers.

Which peers? In a recent hearing it was proposed that some peer reviewers
be picked “at random’ from some list. This would tend to produce some
reviewers who are not knowledgeable about the proposed projects. For
many scientific problems there are only a few peers—perhaps only one or
two—who really understand the technicalities at issue and the possible out-
comes. Thus, reviewers must be chosen by knowledgeable people. Because of
the wide variety of expertise needed—often much more than can be found on
any one panel of reviewers—many branches of science require written reviews.
This way is more likely to obtain a perceptive, well-informed review for each
project.

What breakthroughs? At recent congressional hearings a number of wit-
nesses expressed concern that the present peer review system might be biased
against really innovative proposals, those which go against the general opinion
in the field and which could lead to major conceptual changes. Now, it is
clear that scientists, and in particular peer reviewers, should be alert to
recognize potential breakthroughs. This is by no means easy. It is also clear
that some ideas claimed to be potential breakthroughs are nothing of the sort.
The hearings brought out no hard evidence that any really decisive break-
through ideas had been ignored. They did bring out various complaints. This is
hardly surprising at a time of shrinking budgets, when it is certain that some
solid proposals will be passed over.

Which panels? Some commentators have urged that most peer review be
done by reviewing panels in regular meetings. The panel device is one that
works well in certain fields, such as in some of the biological sciences, where it
has long been the practice for the National Institutes of Health to make ex-
tensive use of study groups. In big science, where the choice is between several
large projects, panels may be necessary because of the size and complexity of
the financial decision to be made. However in other fields panels just do not
work well, in part because many different and intricate specialties are in-
volved. With many small proposals, each of which requires particular expertise,
there is really no way to assemble a panel of reasonable size with the requisite
experts to cover everything. For that matter, it is by no means clear that the
most incisive judges of the merits of a particular new idea are identical with
those who are willing to come to Washington for a panel meeting.

Ultimately, peer review has the task of picking which scientific projects to
support. Getting the right projects is not (as sometimes claimed) a question of
openness, nor should it be one of responsiveness to political issues. It is
fundamentally a choice between projects on the basis of promised quality.
Comparable choices arise for scientific journals. There the knowledgeable
editors pick the appropriate expert (and usually anonymous) referees to
judge the merits of manuscripts. That method of choosing referees has played
an essential and effective role in the development of science. For referees, as
for peer reviewers, the system depends on individual judgments of quality.
—SAUNDERS MACLANE, Department of Mathematics, University of Chicago,
Chicago, Illinois 60637
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2. Self-Balancing. The
exclusive patented Gyro-
Action direct drive is “self-
balancing”. Samples need only
be visually, or approximately,
balanced in tubes and rotors.
No need for time-consuming
precise balancing.

3. Safety. A safety interlock
prevents the operator from
opening the lid while the rotor
is In operation, or starting the
centrifuge with the lid open.
The lid is counterbalanced to

open and close without LOOK INm A Gw'z,
slamming. And if, through

operator error, the rotorigs H’SWORIH IT
severely out of balance, the

centrifuge will automatically

stop.

4. Quality. The GLC-2 has

dependable solid state

modular circuit boards that

give accurate speed control

and long, reliable service. And

the Gyro-Action drive is

smooth and vibration-free, so

it lasts and lasts.

Want more reasons? Write Instruments l SORVALL

Du Pont Instruments, Sorvall
Operations, Room 23698A,

Newtown, CT 06470.
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Forced Draft CO: Incubators
With Positive Horizontal Air Flow

From Forma. ..
m The Incubator People

Bile Acids

and

Conjugates

A growing family
Chenodeoxycholic acid [carboxyl-4C] NEC-635
Chenodeoxycholic acid [*H(G)] NET-485
Cholic acid [2,4-3H] NET-382
Cholic acid [carboxyl-'4C] NEC-241
Cholic acid [*H(G)] NET-315 The aerodynamically engineered positive
Deoxycholic acid [*H(G)] NET-454 horizontal air flow on Forma Forced Draft CO2
Glycochenodeoxycholic acid [°H(G)] NET-481 Incubators assures close temperature control
Glycocholic acid [glycine-1-"“C] NEC-620 to within £0.1° C, overall uniformity to within
Glycocholic acid [cholic-3H(G)] NET-340 £0.2° C. Available in 6, 12, or 29 cu. ft.
Glycodeoxycholic acid models with controlled humidification, an

[deoxycholic-*H(G)] NET-487 internal air supply, and a standard or
Glycolithocholic acid [lithocholic-3H(G)] NET-482 automatic CO2 system, 0-20%. Temperature
Taurocholic acid [24-4C] NEC-665 ranges from 0° C to+60° C. The overtemp
Taurocholic acid [*H(G)] NET-322 safety alarm and solid stainless steel shelves
Write for NEN’s new complete listing of Steroids and are standard.
related products.
From Forma . . . the Incubator People.
New England Nuclear
e T et Y Forma Scientific

BOX 649 * MARIETTA, OHIO 45750 » AREA CODE 614/373-4763

NEN Canada Ltd., Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Germany. TELEX 24-5394 » TOLL FREE IN-WATS SERVICE 800-848-9730 AREAS 1, 2 & 3

Circle No. 436 on Readers’ Service Card Circle No. 45 on Readers’ Service Card

BAUSCH & LOMB (W)

StereoZoom 7

microscope

Resolving power for the most
demanding gross specimen analyses.

You get sharp, flat field imagery and constant focus
while viewing from 2.5X to 280X. Zooming from 1X to 7X
is accomplished with simplicity and precision with-

out changing the working distance. Resolution is ex-
tremely high (at least 300 lines/mm at 70X) and you
can select from 3 different eyepieces, 5 supple-
mentary lenses, 8 stands and 6 illuminators.

Camera formats? Yes—there are three,
plus an exposure meter,

10X wide field view finder
... and more.

e T

Bausch & Lomb StereoZoom 7—Write for free catalog and demonstration.
Bausch & Lomb, Scientific Optical Products Division, 20823 North Goodman Street, Rochester, N.Y. 14602.
698 Circle No. 378 on Readers’ Service Card SCIENCE, VOL. 190
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Controlled Environment Cage Racks

Stay-Clean stainless steel racks provide
cleanliness and freedom from cross-con-
tamination. They are suited for studies in-
volving specific pathogen-free or virus-de-
fined animals. They utilize HEPA filters
capable of removing 0.3-micrometer air-
borne particles and they feature a variable-
speed blower that provides laminar flow at
rates up to 50 feet per second. Lab Pro-
ducts. Circle 775.

Stereomicroscope

This microscope includes a zoom lens,
color-corrected, flat-field optics, and high-
resolution apochromatic objective lenses.
The image pick-up is infinity-corrected
with true color from edge to edge for high-
quality photography. Measuring and cali-
bration are simplified by audible thresh-
olds at multiples of the initial magnifica-
tion which may range from 2.4 to 160 pow-
er. Wild Heerbrugg Instruments. Circle
781.

Instrumentation Interface

The OLIS 3600 general purpose inter-
face is designed to be used with the NOVA
computers from Data General. It includes
a fast, 16-channel analog-digital converter
with sample hold and six digital-analog
converters for instrument control and data
display. It also includes a programmable
clock and interval timer, parallel/serial
digital input registers, digital output regis-
ters, and external event sensor circuitry.
The interface facilitates computerization
of standard laboratory instruments. Stan-
dard software packages are also available.
On-Line Instrument Systems. Circle 777.

Newly offered instrumentation, apparatus, and labo-
ratory materials of interest to researchers in all disci-
plines in academic, industrial, and government organi-
zations are featured in this space. Emphasis is given to
purpose, chief characteristics, and availability of prod-
ucts and materials. Endorsement by Science or AAAS
is not implied. Additional information may be ob-
tained from the manufacturers or suppliers named by
circling the appropriate number on the Readers’ Ser-
vice Card (on pages 618A and 706A) and placing it
in the mailbox. Postage is free.—RICHARD G. SOMMER

14 NOVEMBER 1975

Diagnostic Ultrasound

Sonograf III features expanded gray
scale and video disk storage. Other fea-
tures include stop-action imaging for echo-
cardiography, multiple-image display scan
storage and replay, and the ability to iso-
late and expand an image segment. Con-
trols include primaries such as processing,
display, erase, scanner, and gray-scale
scanning. Slide controls relate to visual re-
sponse. The screen will display up to nine
images at once, select and expand any one
to fill the screen, or scan in time-motion.
Unirad. Circle 780.

Transmission Electron Microscope

The H-500 guarantees resolutions of 1.4
angstroms (crystal lattice) and 3 ang-
stroms (point-to-point). Accelerating volt-
ages range from 10 to 125 kilovolts in six
steps. Magnification ranges from 100 to
800,000 power and focus is maintained
through magnification changes by a zoom
lens. A common yoke supports top- or
side-entry specimen loading. The in-
strument reaches maximum stability in
about 20 minutes. Other features include a
beam-directing exposure meter, an auto-
matic camera system, a pneumatically
driven specimen holder, and an automated
evacuation system. Perkin-Elmer. Circle
778.

Ion-Gas Analyzer

The IG-124 uses ion-selective or gas-
sensing electrodes and yields a digital dis-
play of concentration in parts per million,
moles per liter, or other common units.
Electrode-calibration curves are not re-
quired. Front panel controls include pre-
cise digital set-points for temperature and
electrode slope. A separate adjustment is
provided for mean ion activity coefficient
with a 10-turn potentiometer. The analyzer
also uses Clark-type electrodes to read ox-
ygen demand or hydrogen ion electrodes to
measure pH. Lazaar Research Laborato-
ries. Circle 776.

Computerized Whole Body X-ray

The ACTA-Scanner constructs a de-
tailed black-and-white or full-color image
of a cross section of the body. The image is
stored on a computer tape and recorded as
a photographic print. The device features
24-centimeter short-scan capability, which
displays two adjacent cross sections each
with a 160 by 160 matrix and a 1.5-milli-
meter resolution; and a 48-centimeter

 long-scan capability in which the two adja-

cent images have a 3-millimeter resolution.
Radiation exposure is 4.5 minutes in the 1-
degree rotation and half of that with a 2-
degree rotation. Display of data includes
patient identification information as well
as level and angle of scan. The unit is avail-
able with software diagnostic aids. Pfizer.
Circle 771.

Optical Waveguide Digital Link

A digital link compatible with transis-
tor-transistor logic is available for optical
waveguide systems. Error-free transmis-
sion of 10'! bits at clock rates of 25 mega-
bits is possible. The link consists of a 19-fi-
ber bundle with an electrical-to-optical sig-
nal converter at one end and a reconverter
at the other. Links are available in lengths
up to 500 meters. Corning Glass Works.
Circle 772.

Data Acquisition System

The PAC-10 is an acquisition, analysis,
and control system. It includes a graphics
terminal, 512 bytes of floppy disk storage,
a 16-channel multiplexed analog-digital
converter, and digital input-output. Stan-
dard software includes a graphics package
with features like contour mapping and
three-dimensional projection display. Cus-
tom software is available for specific appli-
cations. The entire system occupies 14 cu-
bic feet and only requires 500 watts of
power. The system is programmed in
FORTH, an interactive, English-like,
small computer language. The complete
operating system including assembler,
compiler, multiprogrammer, and drivers
requires less than 2K of memory. Forth.
Circle 773.

Scanning Electron Microscope

The Super III features resolution of 60
angstroms; accelerating voltage selection
of 5, 10, 15, 20, and 25 kilovolts; magnifi-
cation range from 10 to 160,000 power;
gun airlock; and a specimen stage capable
of presenting the entire surface of a 3-inch
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Make your lab more efficient with

TIME -

TAPE

color code

All purpose, self sticking Time Tape is ideal for labeling, marking
and color-coding throughout the laboratory. Time Tape . . .

e is vinyl-coated, pressure sensitive tape which will stick
to any surface including glass, plastic, paper and wood.
e has achoice of 17 colors in 5 different widths.
e can be written on with pen, pencil or ballpoint.
e will withstand a temperature range of — 70° F to 250° F.
e is waterproof, oilproof and acid resistant.
e provides an inexpensive way to create instant visual
communications.
Write for free new brochure on Time Tape Systems. We will also
supply you with samples and the name of your nearest dealer

Chromatography | :

PROFESSIONAL TAPE COMPANY, INC.

144 TOWER DRIVE. BURR RIDGE (HINSDALE). IL. 60521
Circle No. 463 on Readers’ Service Card
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A wide variety of ligands are offered o B
in ‘““ready-to-use condition’’, just Bl
wash with 2-3 volumes of water O ~
and proceed with your experiment. s e
3
Nucleotide Ligands: AMP (3 types), N AR 2
3’, 5'-Cyclic AMP, ADP, ATP, GTP, UTP -

Coenzyme Ligands: NAD (2 types),
NADP, Coenzyme A (2 types), Cysteamine

Polynucleotide Ligands: Poly |, Poly U,
Double Strand Poly | « Poly C, Oligo (dT)

Supports: Agarose and Cellulose

?
/
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Call or write for descriptive i
literature and prices !

RLbiochemicals, inc.

1037 West McKinley Avenue, Milwaukee, Wis. 53205
Tel: (414) 271-0667 e Cable: P-L Biochem.

THE NEW NARCOMATIC"
FLOWMETER

THE FIRST NON -OCCLUSIVE ZERO FLOWMETER

THAT NEVER NEEDS NULLING.

The new no-null circuitry virtually eliminates faulty flow
readings due to movement, poor fit, or the proximity of
surgical instruments to the probe. The special “Zero-
Offset” control removes errors inherent in all probes.

As a result, set-up and calibration procedures are sim-
plified. The reliable Narcomatic system allows you to start
your readings with a true zero on the digital read-out, see
the flow rate in milliliters or liters per minute, and record
mean and/or pulsatile flow simultaneously.

In all probability, your present probes will be com-
patible with the Narcomatic Flowmeter. (Although you
might like to see Narco’s new probes with built-in zero-
offset control.)

After proving itself in exhaustive clinical tests, the new
Narcomatic is ready for installation. It comes with a full 24
month warranty.

If you'd like a demonstration, call collect:
NARCO

NARCO BIO-SYSTEMS, INC.

7651 Airport Bivd., Houston, Texas 77017 AC 713/644-7521

Mass Media Intern Program

The American Association for the Advancement
of Science announces a program supporting up to
15 outstanding advanced graduate students in the
social and natural sciences to spend the summer of
1976 as intern reporters, researchers, or production
assistants in a variety of mass media organizations.

Interested students may apply by having a faculty
member submit a letter of nomination to the AAAS.
In addition, the applicant should write a letter
describing: (a) reasons for wanting to participate in
the program, (b) professional interests in the natural
or social sciences, (c) beliefs in how journalism can
be improved by an infusion of natural and/or social
science expertise, and (d) how a natural or social
scientist could benefit from exposure to an experi-
ence in the mass media. Applicants should state
preferences, if any, for experience in newspaper,
magazine, or broadcast journalism. The candidate’s
letter should be accompanied by a curriculum vita,
including three references, and office and home tele-
phone numbers and addresses.

The deadline for completed applications is 1 Feb-
ruary. Requests for brochures describing the pro-
gram and letters of application and recommendation
should be sent to:

William A. Blanpied
American Association for the
Advancement of Science
1776 Massachusetts Avenue, NW
Washington, D.C. 20036

Circle No. 451 on Readers’ Service Card



by l-inch thick specimen through X-Y, Z,
tilt, and rotation controls. Super III also
has gamma control for precise highlight
suppression or enhancement, a 2000-line
resolution record cathode-ray tube, and
an 8-inch visual cathode-ray tube. Stan-
dard x-ray modes include spot with
X-Y control, line, line profile with Y
control, and an external mode for x-ray
mapping. International Scientific Instru-
ments. Circle 774.

Illuminated Water Bath

Tank ends and bottom are of black plas-
tic, the back is translucent white plastic,
and the front is transparent. The bath ac-
commodates an adjustable rack with 42
holes for 13-millimeter tubes, 11 holes for
75-millimeter tubes, and a pipette holder.
The heater-stirrer controls temperature
from 30° to 60°C with a sensitivity of
+ 0.5°C. Phipps & Bird. Circle 779.

Literature

Galax, Lanthanum Beryllate, A New
Laser describes precedent host studies,
crystal and optical properties, and per-
formance criteria of a neodymium-doped
crystal material. Allied Chemical. Circle
782.

Voltsensors, Instrumentation Ampli-
fiers, Function Modules, and Power Sup-
plies contains many electronic devices for
instrument assembly and research. Calex
Manufacturing. Circle 783.

Top Loading Balances is an 8-page cata-
log that includes photographs and design
specifications. Digimetric. Circle 784.

Analytical Ion Chromatographs offers a
technology for analyzing inorganic anions
among others. Dionex. Circle 785.

Precision Controls and Gages discusses
devices for the control and measurement of
gas flow in a variety of applications. Dwyer
Instruments. Circle 786.

Instruments is a 68-page catalog of
measurement, control, and distillation in-
struments for research and industrial uses.
Roger Gilmont Instruments. Circle 787.

Laboratory Supplies includes nuclear,
biological, chemical, environmental, and
radiology equipment in more than 70
pages. Interex. Circle 788.

Data Printer 7480 records information
from analytical and test instruments and
will accept oversized forms. Veeder-Root.
Circle 790.

Temperature Measurement and Record-
ing Instruments lists specifications, appli-
cations, and design features of a line of
thermometers and recorders. William
Wahl. Circle 791.

14 NOVEMBER 1975

Finnpipette

The best micropipetting
system in the World

M 5 instruments cover the
range from 1 ul to 5000 wl.

W Has variable volume

B The least expensive
B Accurate

Each unit has a micrometer

scale giving a minimum of 5 and a

maximum of 160 possible settings de-
pending on unit size.

B Tips available: Finntips, Volumetrics tips,
budget tips and autoclavable borosilicate glass tips.

Send for FREE literature today!

(also ask for details of our Polystyrene Disposable V.V. Cuvettes)

ARIABLE VOLUMETRICS, INC.
P.O. Box 209 Industrial Way, Wilmington, Massachusetts 01887 (617) 658-5110

Circle No. 492 on Readers’ Service Card

o VARIABLE

VOLUME TRICS, IN
INGS ML AW I0A

> 3msevisva

DIP-AND-READ
COLORIMETER

is fast, accurate, portable
and rechargeable

Shandon Southern Colordip per-
forms lab quality readings of op-
tical density or percentage trans-
mittance at the bench or in the
field through a fiber-optic probe.
The stainless steel probe in-
cludes eight wavelength filters
from 445-620 nm to measure a g
wide range of samples, including corrosive compounds. No
cuvettes needed, just dip and read, even in open streams. Re-
chargeable batteries assure reliable readings anywhere. Contact
Shandon Southern Instruments, Inc., 515 Broad Street, Sewickley,
Pennsylvania 15143 (Pittsburgh District).

ol ot b ik

PITTSBURGH .

LONDON . FRANKFURT

Circle No. 397 on Readers’ Service Card 701



NEW
required
reading

from Waters — the Liquid
Chromatography People

Separation and Identification
of Nucleic Acid Constituents

4 pgs. Describes the
LC separation of DNA
and RNA constituents
— purine and pyrimi-
dine bases, nucleo-
sides, and nucleotides.
Ask for AN 147.

Circle No. 70 on Readers’ Service Card

Drug Levels in Plasma

Drug Levels
in Plasma

4, pgs. Step-by-step
description of the de-
velopment of an LC
method for clinical as-
say. Comparison of LC
and GC assay results.
Ask for AN 160.

Sumultaneous Determination
of

ana Cipheny ihydantoin

Circle No. 71 on Readers’ Service Card

Rapidly Determine Carbaryl
in Pesticide Formulations

| describes an LC
! method for the separa-
carbaryl, both alone
and in mixed formula-
. 4 favorably compared
with previously used

Ask for AN 140.
Circle No. 72 on Readers’ Service Card

w = | This 4-page brochure
‘k tion and quantitation of
tions. LC results are
analytical techniques.

free rom

WATERS
ASSOCIATES

201 Maple Street, Milford, Ma 01757
Telephone (617) 478-2000

The Liquid Chromatography People
702

BOOKS RECEIVED

(Continued from page 668)

Behavior Change, 1974. An Aldine Annual on
Psychotherapy, Counseling and Behavior Modi-
fication. Gerald R. Patterson and five others,
Eds. Aldine, Chicago, 1975. xvi, 500 pp., illus.
$18.50; to institutions, $27.50.

Biofeedback and Self-Control, 1974. An Al-
dine Annual on the Regulation of Bodily Pro-
cesses and Consciousness. Leo V. DiCara and
five others, Eds. Aldine, Chicago, 1975. xviii,
534 pp., illus. $18.50; to institutions, $27.50.

Biology of Man in History. Selections from
the Annales: Economies, Sociétés, Civilisations.
Robert Forster and Orest Ranum, Eds. Trans-
lated from the French by Elborg Forster and
Patricia M. Ranum. Johns Hopkins University
Press, Baltimore, 1975. xii, 206 pp., illus. Cloth,
$12; paper, $2.95.

By Popular Choice. Why Not Vocalize the Si-
lent Majority? Theodore W. Cooper. Technicon
Publishers, Fresno, Calif., ed. 2, 1975. xviii, 130
pp. Cloth, $8.50; paper, $3.95.

Carbohydrate Moieties of Immunoglobulin.
Papers by Harold C. Sox, Jr., Isaac Schenkein,
Jonathan W. Uhr and others. MSS Information
Corp., New York, 1974. 188 pp., illus. $17.

Community Services for Retarded Children.
The Consumer-Provider Relationship. John J.
Dempsey, Ed. University Park Press, Baltimore,
1975. xxiv, 312 pp. $18.50.

Comprehensive Biochemistry. Vol. 29, Part
B, Comparative Biochemistry, Molecular Evo-
lution (Continued). Marcel Florkin and Elmer
H. Stotz, Eds. Elsevier, New York, 1975. xvi,
284 pp., illus. $31.25.

Computer Recognition of English Word Sens-
es. Edward F. Kelly and Philip J. Stone. North-
Holland, Amsterdam, 1975 (U.S. distributor,
Elsevier, New York). x, 270 pp. $17.50. North-
Holland Linguistic Series, 13.

Continuous Pseudometrics. W. W. Comfort
and S. Negrepontis. Dekker, New York, 1975.
viii, 126 pp. Paper, $12.75. Lecture Notes in
Pure and Applied Mathematics, vol. 14.

Current Reviews of Higher Nervous System
Dysfunction. Walter J. Friedlander, Ed. Raven
Press, New York, 1975. x, 196 pp. $16. Ad-
vances in. Neurology, vol. 7.

The Determination of Organic Compounds
with N-Bromosuccinimide and Allied Reagents:
N. K. Mathur and C. K. Narang. Academic
Press, New York, 1975. x, 166 pp., illus. $13.75.
The Analysis of Organic Materials, No. 8.

The Developmental Biology of Reproduction.
Papers from a symposium, Athens, Ga., June
1974. Clement L. Markert and John Papacon-
stantinou, Eds. Academic Press, New York,
1975. xiv, 352 pp., illus. $14.50.

Distinctive Feature Analysis of Misarticula-
tions. Leija V. McReynolds and Deedra L. Eng-
mann. University Park Press, Baltimore, 1975.
xii, 130 pp. Spiral bound, $9.50.

The Earth Manual. Malcolm Margolin.
Drawings by Michael Harney. Houghton Miff-
lin, Boston, 1975. x, 190 pp. Cloth, $10; paper,
$595. A San Francisco Book Company/
Houghton Mifflin Book.

Electric Circuit Problems with Solutions. F.
A. Benson. Chapman and Hall, London, ed. 2,
1975 (U.S. distributor, Halsted [Wiley], New
York). x, 258 pp., illus. Paper, $9.50.

Electrode Kinetics. John Albery. Clarendon
(Oxford University Press), New York, 1975. xii,
184 pp., illus. $16. Oxford Chemistry Series, 22.

Elements of Electrical and Electronic In-
strumentation. An Introductory Textbook. Kurt
S. Lion. McGraw-Hill, New York, 1975. xii, 400
pp., illus. $22.50.

This special page is designed to provide
SCIENCE readers with a rapid means of ordering
the books advertised below. In order to obtain a
10-day free trial copy of any book listed, circle
the number appearing below it on the Readers’
Service Card (pages 6184 and 706A). All
publishers represented reserve the right to bill
for books not returned within 10 days after
receipt.

CHROMOSOMAL VARIATION IN MAN: A
Catalog of Chromosomal Variants and Anoma-
lies, by Digamber S. Bargaonkar. The most
complete catalog of the literature on human
chromosomal variants and anomalies is a
standard reference for cytogenetlmsts and
clinicians. It includes structural variations and
anomalies, numerical anomalies, and the chro-
mosomal breakage syndromes that are non-

specific for a single chromosome. The Johns

opkins University Press Baltimore, Md.
21218 1975, 256 pp. $15.
To order thls book
Circle No. 458 on Readers’ Service Card

NEW & REVISED
EDITIONS

Brookes: Poisons-3rd Edition

320 pp. $12.50
Friedman: Industrial Pacszing
536 rep

Gamble-Yale: Clul:ll::a] Foot Ro-
entgenology 448 pp. $24.00
Kleiber: Fire of Llfe 2nd Edition
4 pp. 17.50

Kopell: Penpheral Entrapment
Neuropathies

178 pp. $13.50
Bums-Meyer/Cole Theatres &
Auditoriums 468 pp. $29.50
Foulke/Crane: Electroplaters’ Pro-
cess Control Handbook

65 pp. $22.50

KRIEGER PUBLISHING CO., INC.

@ P.0. Box 542

Huntington, N.Y. 11743
Circle No. 51 on Readers’

Service Card

ECOLOGY UTILIZATION, AND MANAGE-
MENT OF MARINE FISHERIES, by George
A, Rounsefell

This text covers all aspects of marme fishery
science. Material is divided into ei ht sections:
marine environment; habitats and limiting fac-
tors; marine ﬁshenes marine populations; man-
agement of a ﬁshety, environmental alteratxon
commercial culture of marine organisms; an
life hlstones of commercial species. Published
by The C. Mosby Co. June, 1975. 528 pp., 186
illus. Price, $24.9

To order this book
Circle No. 526 on Readers’ Service Card

A CASEBOOK ON SCIENTIFIC DISCOVERY

The Neurosciences: Paths of Discovery
edited by Frederic G. Worden, Judith P.
Swazey, and George Adelman

$30.00 hardcover; $18.95 paperback
The MIT Press

Massachusetts Institute of Technology
‘Cambridge, Massachusetts 02142

To order this book
Circle No. 88 on Readers’ Service Card

Cy A. Adler:

ECOLOGICAL FANTASIES:

DEATH FROM FALLING WATERMELONS

A DEFENSE OF INNOVATION,
science & rational approaches to
environmental problems
ages
. . effectively pricks some overblown enviro-
balloons.” (Library Journal); “. . . long overdue
the book should be read and taught.”
(J Amer. Water Wks. )y . humorous but
serious look at persistent envlronmental myth.”
(Environmental Science & Technology)

GREEN EAGLE PRESS
99 Nassau St., New York City 10038

To order this book
Circle No. 93 on Readers’ Service Card
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Dial-in temperature

PROTEIN

IODINATION

" Bolton-Hunter Reagent ['2°1]

This N-hydroxysuccinimide ester of iodinated p-hydroxy-
phenylpropionic acid circumvents the difficulties associ-
ated with the iodination of labile antigens and polypeptides.
Conjugation of the iodinated ester to terminal amino groups
of the protein is accomplished with minimal manipulation
and under extremely mild conditions.*

Instructions for use included with each shipment.

New Temptrol Model 200
Constant Temperature Circulator

Digital display temperature setting, direct-dial,
3-place, 0.1°C increments — one-time setting
eliminates trial-and-error, set-and-reset tem-
perature control. Use with any size or type of
laboratory vessel. Circulates liquid at precisely
controlled temperatures to external vessel and/
or test instrument, draws liquid back into its
sealed chamber for restabilization and recircu-
lation. Can also be hooked up for closed loop
system, handles both modes simultaneously.
Range is 5°C above cooling water to 95°C.
Sensitivity is #=0.012°C at 20°C. Pumping ca-
pacity is 230 GPH, 15" head. Ask your GCA/
Precision Scientific Dealer or write us.
GCA/Precision Scientific, 3737 W. Cortland
Street, Chicago, IL 60647. Sales offices in
principal cities.

Order: Bolton-Hunter Reagent ['2°]
~ 500 Ci/mmole ~ 10 mCi/ml,
Shipped in benzene solution in combi-vial
NEX-120 $150/1mCi $75/ea. add. mCi

*References: J. Rudinger and V. Ruegg, Biochem. J. 133, 538-539 (1973)
A.E. Bolton and W.M. Hunter, Biochem. J. 133, 529-539 (1973)

New England Nuclear

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

GCA/PRECISION SCIENTIFIC @ ©A

NEN Canada Ltd., Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Germany.
Circle No. 437 on Readers’ Service Card

Circle No. 398 on Readers’ Service Card

Practical new professional microscope for
tomorrow’s practitioners--SWIFT Model M1001

This SWIFT research quality micro- 3 {
scope was meticulously designed i
to meet all requirements of medi-
cal, dental, and other advanced
biological science areas. Optics
are of particularly high caliber.
Binocular head is rotatable 360°.
Stage is raised and lowered uni-
formly on precision ball bearings
with no lateral movement. Pa-
tented clutch mechanism operates
automatically to prevent damage
to finely balanced gear train.
Coarse focusing lock can be pre-
set to prevent slide breakage.
Fine focus control operates con-
tinuously throughout the entire
range of magnification.

Even with its many built-in pre-
ventives for excessive wear and
tear, and its extraordinary re-
search features, the M1001 is sur-
prisingly moderate in price. Write
today for literature, price list with
variable options in components,
and name of nearest dealer for
demonstration.

SWIFT INSTRUMENTS, INC.

o Technical Instrument Division
P.0. BOX 562, SAN JOSE, CA 95106 « 408/293-2380 SWIFT AGENCIES are located throughout the U.S.
(MAIN OFFICE: Boston, MA) and in most foreign countries.

14 NOVEMBER 1975 Circle No. 447 on Readers’ Service Card 703



Low Frequency, Air Mounted
Vibration Isolation Systems

Patent No. 3917201

Increase the performance efficiency
and resolution of sensitive precision
instruments in research and in on line
production. On location performance
guaranteed.

VIT (Vibration Isolation Tables) units
are available to accommodate ultra-
microtomes, scanning electron micro-
scopes, micromanipulators, mask
alignment stations, bonding systems
and many other types of sensitive
equipment. Our VIT systems are com-
pletely self-contained and do not re-
quire constant air supply. Table top,
console and unique cradle systems
are standard items.

Resonant Table Top ..... 2 Hz.
frequency: - Console ....... 1.5 Hz.
Cradle ........ 1.1 Hz.

Table top sizes range from as small
as 2.75 sq. ft. up to 6.5 sq. ft. Console
systems from 8.5 sq. ft. to 17.5 sq. ft.
Custom systems to meet special re-
quirements are available. Write for
our catalog showing all available con-
figurations.

VIT Department, Nikon Instrument
Group, Ehrenreich Photo-Optical Ind.,
623 Stewart Avenue, Garden City,
New York 11530. (516) 248-5200.

oM VIBRATION
i ISOLATION
o TABLES

Circle No. 134 on Readers’ Service Card

Rustrak
miniature

DC & AC
recorders

The Widest Selection of
Models and Ranges. DC
ranges from 10 uV. AC up
to 600V, 1000A. Choose
from single, dual channel

and time sharing models. In stock
at your local authorized Rustrak
distributor.

Attention OEM’s. Custom mounting
arrangements, colors, nameplates,
chart paper and scales available.

New 32 Page Catalog. Provides

details on DC, AC, Temperature,
Servo, Multichannel, Event and a
variety of special recorder types.

gultan.

Measurement & Control Systems Division
Gulton Industries Inc., East Greenwich, Rhode Islond 02818
401-884-6B00 » TWX 710-387-1500
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Excited States. Vol. 2. Edward C. Lim, Ed.
Academic Press, New York, 1975. x, 404 pp.,
illus. $29.50.

The Fate of Drugs in the Organism. A Biblio-
graphic Survey. Vol. 2. Compiled by Société
Francaise des Sciences et Techniques Pharma-
ceutiques Working Group. Dekker, New York,
1975. xviii, 578 pp. $59.50.

The Filamentous Fungi. Vol. 1, Industrial
Mycology. John E. Smith and David R. Berry,
Eds. Halsted (Wiley), New York, 1975. xii, 340
pp., illus. $37.50.

Foundations of Biophysics. A. L. Stanford, Jr.
Academic Press, New York, 1975. xii, 392 pp.,
illus. $19.50.

_Francis Place and the Early History of the
Greenwich Observatory. Derek Howse. Science
History Publications, New York, 1975. 64 pp.,
illus. $12.95.

Functional Group Determination of Olefinic
and Acetylenic Unsaturation. K. Mller. Trans-

" lated from the German by M. R. F. Ashworth.

Academic Press, New York, 1975. xii, 334 pp.,
illus. $24.25. The Analysis of Organic Materials,
No. 6.

Functions of the Stomach and Intestine. Pa-
pers from a symposium, Philadelphia, Nov.
1973. M. H. F. Friedman, Ed. University Park
Press, Baltimore, 1975. xviii, 470 pp., illus.
$19.50.

A Guide to the Literature on the Dental An-
thropology of Post Pleistocene Man. James F.
Metress and Thor Conway. Toledo Area Abo-
riginal Research Club, Toledo, Ohio, 1975
(available from Anthropology Department,
University of Toledo). vi, 142 pp. Paper, $3.25.
Supplementary Monograph No. 1.

Immobilized Enzymes, Antigens, Antibodies,
and Peptides. Preparation and Characterization.
Howard H. Weetall, Ed. Dekker, New York,
1975. viii, 662 pp., illus. $38.50. Enzymology,
vol. 1.

The Immunological Basis of Connective Tissue
Disorders. Proceedings of a colloquium, Ma-
drid, Nov. 1974. Luigi G. Silvestri, Ed. North-
Holland, Amsterdam, 1975 (U.S. distributor,
Elsevier, New York). viii, 260 pp., illus. Paper,
$19.75.

Industrial Research Laboratories of the
United States. Edited by Jaques Cattell Press.
Bowker, New York, ed. 14, 1975. x, 580 pp.
$49.75.

Infrared and Raman Spectroscopy of Lunar
and Terrestrial Minerals. Clarence Karr, Jr., Ed.
Academic Press, New York, 1975. xiv, 376 pp.,
illus. $38.50.

Insect Biochemistry and Function. D. J. Can-
dy and B. A. Kilby, Eds. Chapman and Hall,
London, and Halsted (Wiley), New York, 1975.
xii, 314 pp., illus. $25.

Introduction to Discrete Linear Controls. The-
ory and Application. Albert B. Bishop. Academ-
ic Press, New York, 1975. xvi, 378 pp. $29.50.
Operations Research and Industrial Engineer-
ing.

Krankheiten und Schidlinge an Getreide-, Ol-
frucht- und Futterpflanzen. Papers from an insti-
tute, Kiel-Kitzeberg, Germany, Apr. 1975. Pub-
lished for the Biologische Bundesanstalt fur
Land- und Forstwirtschaft by Parey, Berlin,
1975. 134 pp. Paper, DM 14. Mitteilungen aus
der Biologischen Bundesanstalt fur Land- und
Forstwirtschaft, Heft 163.

Let’s Explore Outer Space. Elementary Re-
search Problems in Space Science. Sune Engel-
brektson and Peter Greenleaf. Arco, New York,
1975. 128 pp., illus. Paper, $2.25. A Sentinel
Book.

Mammalian Cells. Probes and Problems. Pro-
ceedings of a symposium, Los Alamos, N.M.,
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The world’s
most complete

High Voltage
Electrophoresis
System ...and it’s

SAFE, T00!

SAVANT'S HIGH VOLTAGE
ELECTROPHORESIS ENCLOSURE
WITH TWO LUCITE TANKS.

Afullyintegrated ELECTRICAL and
FIREPROTECTED chamber.

(] Fire Detection and C0z Extinguishing System.
("] Audible Alarm and Remote Alert Signal.

[ Electrical Interlocks for Primary and
High Voltage Protection.

[] Ground Fault Detection and Circuit
Interruption.

("] Flow-Thru Ventilation for Vapor Disposal.

[]Cooling Water Flow Monitor and Visual
Indicator.

(] Unobstructed Visibility.

[] Dimensions: 36” Wide x 39” Deep x 80" High.

Savant HVE Systems are “PROVEN"
in over one thousand laboratories
around the world. Request cat. #_8036.

@ Savant

Instruments, Inc.
221 Park Avenue Hicksville, N.Y. 11801
(516) 935-8774
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Oct. 1973. C. R. Richmond, D. F. Petersen, P.
F. Mullaney, and E. C. Anderson, Eds. U.S. En-
ergy Research and Development Administra-
tion, Oak Ridge, Tenn., 1975 (available as
CONF-731007 from National Technical Infor-
mation Service, Springfield, Va.). viii, 312 pp.,
illus. Paper, $7.60. ERDA Symposium Series.
Modification of the Information Content of

 Plant Cells. Proceedings of a symposium, Nor-

wich, England, July 1974. Roy Markham, D. R.
Davies, D. A. Hopwood, and R. W. Horne, Eds.
North-Holland, Amsterdam, and Elsevier, New
York, 1975. x, 350 pp., illus. $24.50.

Molecular Approaches to Immunology. Pro-
ceedings of a symposium, Miami, Jan. 1975. E.
E. Smith and D. W. Ribbons, Eds. Academic
Press, New York, 1975. xii, 354 pp., illus. $15.
Miami Winter Symposia, vol. 9.

The Mountain World. David F. Costello. Il-
lustrated by the author. Crowell, New York,
1975. xii, 306 pp. $7.95.

The Mouth of Heaven. An Introduction to
Kwakiutl Religious Thought. Irving Goldman.
Wiley-Interscience, New York, 1975. xviii, 266
pp. $13.50.

Natural Man. The Life of William Beebe.
Robert Henry Welker. Indiana University
Press, Bloomington, 1975. xiv, 224 pp. + plates.
$11.50.

The Nature of Scientific Discovery. A Sympo-
sium Commemorating the 500th Anniversary of
the Birth of Nicolaus Copernicus. Washington,
D.C., Apr. 1973. Owen Gingerich, Ed. Smithso-
nian Institution Press, Washington, D.C., 1975
(distributor, Braziller, New York). 616 pp., illus.
$15. Smithsonian International Symposia Se-
ries, 5.

Navajo Kinship and Marriage. Gary Wither-
spoon. University of Chicago Press, Chicago,
1975. xii, 138 pp., illus. $9.50.

Neurosurgical Management of the Epilepsies.
Dominick P. Purpura, J. Kiffin Penry, and Rich-
ard D. Walter, Eds. Raven Press, New York,
1975. xii, 356 pp., illus. $19.75. Advances in
Neurology, vol. 8.

Nonreciprocal Microwave Junctions and Cir-
culators. J. Helszajn. Wilky-Interscience, New
York, 1975. x, 350 pp., illus. $20.95.

Operations Research in Health Care. A Criti-
cal Analysis. Larry J. Shuman, R. Dixon Speas,
Jr., and John P. Young, Eds. Papers from a
symposium, Atlantic City, N.J., Nov. 1972.
Johns Hopkins University Press, Baltimore,
1975. xxviii, 434 pp. $16.

Optimization Methods. Henning Tolle. Trans-
lated from the German edition. Springer-Ver-
lag, New York, 1975. xiv, 226 pp., illus. Paper,
$19.80. Universitext.

Organochlorine Insecticides. Persistent Or-
ganic Pollutants. F. Moriarty, Ed. Academic
Press, New York, 1975. xii, 302 pp., illus. $21.

Onmnithology. From Aristotle to the Present.
Erwin Stresemann. Translated from the Ger-
man edition (Berlin, 1951) by Hans J. and Cath-
leen Epstein. G. William Cottrell, Transl. Ed.
With a Foreword and an Epilogue on American‘
Ommithology by Ernst Mayr. Harvard Universi-
ty Press, Cambridge, Mass., 1975. xii, 432 pp.:
$20.

Overload. The New Human Condition. Leo-:
pold Bellak. Human Sciences Press, New York, '
1975. 224 pp. $9.95.

Parapsychology in South Africa. Proceedings
of a conference, Johannesburg, Oct. 1973.J. C.
Poynton, Ed. South African Society for Psy-
chical Research, Johannesburg, 1975 (distrib-
utor, Shuter and Shooter, Pietermaritzburg,
South Africa). viii, 164 pp. Paper, R 5.95.

Peptides 1974. Proceedings of a symposium,
Kiryat Anavim, Israel, Apr. 1974. Yecheskel

Ournew

LC valves:

half the cost
for the same
performance

Chemically inert. Only
Teflon contacts the stream.
Zero dead volume

Manual or Automatic

Here's the way to save money and
still get the same performance from
your LC valves. New Rheodyne Type 50
Teflon Rotary Valves can be used for
chromatography, sample injection,
column switching, recycling, reagent
switching, fraction collection, stream
sampling and guantitative reagent
injection.

They are available as 3-way Teflon
rotary valves for $70 in the 0.8 mm
bore units. $72 for 1.5 mm bore units.
Four-way Teflon rotary valves to inter-
change two streams are priced at $70
and $72 respectively. Six-position
valves to select any one of six streams
are priced at $85 and $87 respectively.
A sample injection valve, supplied with
a 0.5 ml sample loop and luer connector
for syringe, is priced at $85.

Ask for our new data sheet

Complete data and ordering infor-
mation are available right now. Call or
write Rheodyne, 2809 - 10th St.,
Berkeley, California 94710.

Phone (415) 548-5374.

RHEODYNE
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L One
resource

you cant
use up.

Chemical
Info_rlmation

Contact us for

Chemical Abstracts Service,

nt

/" POLARIZING
MICROSCOPE

Series 600

Answers today's
budget needs g

For education and routine/research ap-
plications in chemical microscopy, min-
eralogy, petrography, crystallography

HACKER INSTRUMENTS, INC.

Box 646 Fairtield New Jersey 07006 - (201) 226-8450
Circle No. 453 on Readers’ Service Card

Compared to tap water cooling, a
Coolflow Recirculating Cooler will
pay for itself in the first year of
operation. You eliminate tap water
downtime problems—from unsta-
ble water pressure, temperature
extremes, etc. And in a constantly
operating cooling system with 1
gpm flow, you can save a half million
gallons of water a year! If you have
a problem, phone or write for ap-
plication assistance.

COOLFLOW
recirculators

NESLAB

INSTRUMENTS, INC.

871 Islington St, Portsmouth, N.H. 03801
Tel. (603) 436-9444
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Wolman, Ed. Halsted (Wiley), New York, agd
Israel Universities Press, Jerusalem, 1975. xx,
434 pp., illus. $32.50.

Pesticides. An Auto-Tutorial Approach.
George W. Ware. Freeman, San Francisco,
1975. xvi, 192 pp., illus. Paper, $5.95.

Physically Handicapped Children. A Medical
Atlas for Teachers. Eugene E. Bleck and Donald
A. Nagel, Eds. Grune and Stratton, New York,
1975. xiv, 304 pp. $16.50.

Physiological Aspects of Dryland Farming. U.
S. Gupta, Ed. Oxford and IBH Publishing Co.,
New Delhi, 1975. xvi, 392 pp., illus. Rs. 80.

The Politics of Extinction. The Shocking Sto-
ry of the World’s Endangered Wildlife. Lewis
Regenstein. Macmillan, New York, and Collier
Macmillan, London, 1975. xxiv, 280 pp. +
plates. $9.95.

Practical Clinical Microbiology and Mycolo-
gy. Techniques and Interpretations. Paul L.
Wolf, Betty Russell, and Adrienne Shimoda.
Wiley, New York, 1975. xx, 552 pp. $22.50.
Stanford Series on Methods and Techniques in
the Clinical Laboratory. A Wiley Biomedical-
Health Publication.

Prenatal Diagnosis and Selective Abortion.
Harry Harris. Harvard University Press, Cam-
bridge, Mass., 1975. viii, 102 pp., illus. $6.

Principles of Applied Climatology. Keith
Smith. Halsted (Wiley), New York, 1975. x, 234
pp., illus. $17.50.

The Principles of Human Biochemical Genet-
ics. Harry Harris. North-Holland, Amsterdam,
and Elsevier, New York, ed. 2, 1975. xiv, 474
pp., illus. Cloth, $49.95; paper, $20.50. Frontiers
of Biology, vol. 19.

Psychological Economics. George Katona.
Elsevier, New York, 1975. x, 438 pp. $13.

The Psychology of Strength. Jon Alan Kangas
and George, Freeman Solomon. Prentice-Hall,
Englewood Cliffs, N.J., 1975. x, 182 pp. Cloth,
$7.95; paper, $2.95. A Spectrum Book.

Psychotherapeutic Approaches to the Resis-
tant Child. Richard A. Gardner. Aronson, New
York, 1975. xviii, 384 pp. $15.

Psychotherapy versus Behavior Therapy. R.
Bruce Sloane,.Fred R. Staples, Allan H. Cristol,
Neil J. Yorkston, and Katherine Whipple. Har-
vard University Press, Cambridge, Mass., 1975.
xxii, 264 pp., illus. $10.50. A Commonwealth
Fund Book.

Rangeland Management. Harold F. Heady.
McGraw-Hill, New York, 1975. xiv, 460 pp.,
illus. $17.95. McGraw-Hill Series in Forest Re-
sources.

Red Cell Metabolism. A Manual of Biochem-
ical Methods. Ernest Beutler, Ed. Grune and
Stratton, New York, ed. 2, 1975. xvi, 160 pp.
$14.75.

Reproduction of Marine Invertebrates. Vol. 3,
Annelids and Echiurans. Arthur C. Giese and
John S. Pearse, Eds. Academic Press, New
York, 1975. xiv, 344 pp., illus. $36.50.

Reviews of Physiology, Biochemistry and
Pharmacology. Vol. 72. R. H. Adrian and thir-
teen others, Eds. Springer-Verlag, New York,
1975. iv, 178 pp., illus. $48.20.

Rodd’s Chemistry of Carbon Compounds.
Supplement to vol. 1, Aliphatic Compounds,
parts A and B. M. F. Ansell, Ed. Elsevier, New
York, 1975. xvi, 268 pp., illus. $45.95.

Rural Recreation in the Industrial World. 1. G.
Simmons. Halsted (Wiley), New York, 1975.
viii, 310 pp. + plates. $29.50.

Science Development. An Evaluation Study.
David E. Drew. National Academy of Sciences,
Washington, D.C., 1975. xviii, 184 pp., illus. Pa-
per, $5.75. A Technical Report Presented to the
National Board on Graduate Education, No. 4.

The Selectivity of Drugs. Adrien Albert.



PUT FULL MICROPROCESSOR
POWER AT YOUR FINGERTIPS
WITH NEW FLUKE SUMMA 1
DATA LOGGERS

Model 2240A on left, Model 2200A on right.

Summa Il Series 2240A. Scan 1to 1,000 channels (60 in the
mainframe alone) with resolution to 1 microvolt and 0.1°C
or F. Keyboard programs range, function, skip and alarm.
Set limits, scan interval and fixed data from the front panel.
Choice of alarm scan modes. Scan intervals from 1 second to
24 hours in 1 second intervals. First interval can differ from
others. Base price, $4295. B Summa |l Series 2200A. Log
up to 100 channels with scan intervals from 1 to 99 minutes.
Program range, function and channel skip for 10 discrete
channels in blocks of 10, up to 100 channels. Base price,
$2865. B Wide choice of options and interfaces for either
unit. @ For data out today, dial our toll free hotline,
800-426-0361.

John Fluke Mfg. Co., Inc. | I
P.O. Box 43210 FLUKE o
Mountlake Terrace, WA 98043
Circle No. 449 on Readers’ Service Card

Cornell
University
Press

OS” QH® QS” OF" QU™ QI

Hellma—the largest assortment of highest
precision glass and quartz cells.

Standard - Flow-through - Constant-temperature
Anaerobic - Special Designs

Also available—ULTRAVIOLET LIGHT SOURCES
Deuterium Lamps - Mercury Vapor Lamps

Hollow Cathode Lamps - Power Supplies

TIELLM

CELLS, INC.

Write for literature

Box 544

Borough Hall Station
Jamaica, New York 11424
Phone (212) 544-9534
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as The Human Zoo, as
immediate as a
Jacques Cousteau special—

Mounlain $heep g
and Man in the o §
Northern Wilds

By VALERIUS GEIST. A renowned scientist,
sensitive observer, and natural storyteller
here recounts and reflects upon his experi-
ences with the magnificent bighorned sheep
of the Canadian wilderness. Offering new
insights into the ways ecological factors af-
fect the anatomy, physiology, and behavior
of man as well as beast, Mr. Geist affirms
the essential unity of man with nature and
clarifies the values that will help our species
to survive. lllustrated. $10.00

A book as intriguing w

The Evolution

of an Evolutionist

By C. H. WADDINGTON. In this book, published
shortly before the author’s death, a distinguished
British biologist reviews his life’s work in rela-
tionship to that of other specialists in develop-
ment genetics and shows its impact on society
as a whole. Some of the major scientific papers
Professor Waddington selected for inclusion are
here published for the first time. $15.00

“Sedum” of North America
North of the

Mexican Plateau

By ROBERT T. CLAUSEN. Introductory descrip-
tions of each of the species are written clearly
and comprehensively, and three sets of keys
make possible identification of native and nat-
uralized species in either flowering or fruiting
condition and of cultivated species in flowering
condition. Sixty plates of drawings, 22 maps, and
102 photographs of plants and their habitats
make this comprehensive book useful to growers,
both commercial and private, of these fascinating
plants. Hlustrated. $65.00

Mites of Moths

and Butterflies

By ASHER E. TREAT. This book is the first and
only comprehensive treatment of mite-lepidop-
teran associations. Each of the ninety-odd species
is briefly characterized and discussed in terms
of its occurrence, distribution, biology, behavior,
and known history in relation to Lepidoptera.
lllustrated. $35.00

CORNELL UNIVERSITY PRESS ITHACA AND LONDON
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Chapman and Hall, London, and Halsted
(Wiley), New York, 1975. 64 pp., illus. Paper,
$3.25. Outline Studies in Biology.

Semiconductors and Semimetals. Vol. 10,
Transport Phenomena. R. K. Willardson and
Albert C. Beer, Eds. Academic Press, New
York, 1975. xiv, 344 pp., illus. $36.50.

Sequential Statistical Procedures. Z. Govin-
darajulu. Academic Press, New York, 1975. xvi,
568 pp. $39.50. Probability and Mathematical
Statistics, vol. 26.

Sexual Behavior. Pharmacology and Bio-
chemistry. Merton Sandler and G. L. Gessa,
Eds. Raven Press, New York, 1975. x, 354 pp,,
illus. $22.50.

Short-Term Memory. Diana Deutsch and J.

Anthony Deutsch, Eds. Academic Press, New
York, 1975. xvi, 412 pp., illus. $19.50.

Sobolev Spaces. Robert A. Adams. Academic
Press, New York, 1975. xviii, 268 pp. $24.50.
Pure and Applied Mathematics.

Splines and Variational Methods. P. M. Pren-
ter. Wiley-Interscience, New York, 1975. xii,
324 pp., illus. $19.95.

Statistical Inference and Related Topics. Pro-
ceedings of an institute, Bloomington, Ind., July
1974. Vol. 2. Madan Lal Puri, Ed. Academic
Press, New York, 1975. xii, 352 pp. $18.

Stress and Anxiety. Vol. 1. Papers from a
NATO Advanced Study Institute, Murnau-am-
Staffelsee, Germany, June 1973. Charles D.
Spielberger and Irwin G. Sarason, Eds. Hemi-

sphere, Washington, D.C., and Halsted (Wiley),
New York, 1975. xii, 336 pp. $17.95. The Series
in Clinical Psychology.

Structural Materials in Animals. C. H.
Brown. Halsted (Wiley), New York, 1975. xvi,
448 pp., illus. $32.50.

Systems Analysis and Simulation in Ecology.
Vol. 3. Bernard C. Patten, Ed. Academic Press,
New York, 1975. xvi, 602 pp., illus. $39.50.

Tables of Spectral-Line Intensities. William
F. Meggers, Charles H. Corliss, and Bourdon F.
Scribner. National Bureau of Standards, Wash-
ington, D.C., 1975 (available from the Superin-
tendent of Documents, Washington, D.C.). 2
vols. Part 1, Arranged by Elements. xvi, 390 pp.
$8.55. Part 2, Arranged by Wavelengths. xviii,
216 pp. $6.80. NBS Monograph 145.

“Promote cell growth with
new benchtop CO: incubator

Designed to meet the most stringent research requirements, this new
CO, incubator provides a carefully controlled, high-humidity CO, envi-
ronment. The unit has an 8%. cubic foot working chamber, yet needs

little bench space. Temperature is
electronically controlled from ambient to
70°C, and CO, tension is maintained from
ambient to 20%. Other features include
an automatic CO, recovery system, a
visible water reservoir and a self-decon-
tamination system. NBS manufactures a
broad line of environmental chambers for
refrigeration
and controlled temperature shaking.

incubation, humidification,

ASK FOR BULLETIN C020S/1175
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Biological bench-top incubator

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 Somerset Street, New Brunswick, N.J. 08903  201/846-4600
With NBS, Advanced Technology is a Way of Life.

708

Technology Trends. Communications, Com-
puters, Electric Energy, Electric Components,
Instrumentation. Papers from a meeting, Apr.
1975. Technology Forecast and Assessment
Project of the Institute of Electrical and Elec-
tronics Engineers, Washington, D.C., 1975.
Variously paged, illus. Paper, $8.

The Tell-Tale Eye. How Your Eyes Reveal
Hidden Thoughts and Emotions. Eckhard H.
Hess. Van Nostrand Reinhold, New York,
1975. xii, 260 pp., illus. $10.95.

Thunderstorms, Tornadoes, and Building
Damage. Joe R. Eagleman, Vincent U. Muir-
head, and Nicholas Willems. Lexington Books
(Heath), Lexington, Mass., 1975. xxii, 320 pp.,
illus. $23.

Transmission and Display of Pictorial Infor-
mation. D. E. Pearson. Halsted (Wiley), New
York, 1975. viii, 226 pp., illus. $17.25.

Urban Planning Theory. Melville C. Branch,
Ed. Dowden, Hutchinson and Ross, Strouds-
burg, Pa., 1975 (distributor, Halsted [Wiley],
New York). xii, 596 pp., illus. $35. Community
Development Series/15.

U.S. Coal and the Electric Power Industry.
Richard L. Gordon. Published for Resources for
the Future by Johns Hopkins University Press,
Baltimore, 1975. xvi, 214 pp. $12.50.

U.S. Policy and Strategic Interests in the
Western Pacific. Yuan-li Wu. Crane, Russak,
New York, and University of Queensland Press,
St. Lucia, Australia, 1975. xx, 214 pp. Cloth,
$14.50; paper, $7.50.

The Use of Fragrance in Consumer Products.
J. Stephen Jellinek. Translated from the Ger-
man edition (Heidelberg, 1974). Wiley-Inter-
science, New York, 1975. xiv, 220 pp. $15.95.

The Useful Arts and the Liberal Tradition.
Earl F. Cheit. McGraw-Hill, New York, 1975.
xx, 166 pp. $10. Last in a Series of Fifteen Pro-
files Sponsored by the Carnegie Commission on
Higher Education. .

Verhandlungen der Gesellshaft fiir Okologie.
Erlangen, Germany, Oct. 1974. Paul Miiller, Ed.
Junk, The Hague, 1975. viii, 300 pp., illus. Paper,
DAl. 40.

Vertebrate Dissection. Warren F. Walker.
Saunders, Philadelphia, ed. 5, 1975. xviii, 398
pp., illus. Paper, $7.25.

Wild Plants in the City. Nancy M. Page and
Richard E. Weaver, Jr. Drawings by Robert Op-
dyke. Photographs by Nancy M. Page. Quad-
rangle (New York Times), New York, 1975. x,
118 pp. Paper, $3.95. A Demeter Press Book.

World Steel. An Economic Geography. Ken-
neth Warren. David and Charles, Newton Ab-
bot, England, and Crane, Russak, New York,
1975. 336 pp., illus. $15. Problems in Modem
Geography.

A Zoo Man’s Notebook. Lee S. Crandall in
collaboration with William Bridges. University
of Chicago Press, Chicago, 1975. viii, 216 pp.,
illus. Paper, $2.95. A Phoenix Book. Reprint of
the 1966 edition.
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Second Edition

THE PLASMA PROTEINS

Structure, Function, and Genetic Control

edited by FRANK W. PUTNAM

The second edition of The Plasma Proteins has been com-
pletely rewritten by an international group of eminent con-
tributors under the editorship of Frank W. Putnam. Incorpo-
rating the major developments that have occurred wu_tl_un the
last fifteen years, The Plasma Proteins (Second Edition) is
a comprehensive, integrated, up-to-date treatise on blood
plasma proteins. .
CONTENTS OF VOLUME 1: F. W. Putnam, Perspectives—
Past, Present, and Future. F. W. Putnam, Alpha, Beta,
Gamma, Omega—The Roster of the Plasma Proteins. T.
Peters, Jr., Serum Albumin. K. Schmid, a:-Acid Glycqproteip.
C.-B. Laurell and J.-O. Jeppsson, Protease Inhibitors in
Plasma. F. W. Putnam, Transferrin. A. M. Scanu, C. Edel-
stein, and P. Keim, Serum Lipoproteins. H. J. Miiller-

THE NATURAL HISTORY OF RABIES
edited by GEORGE M. BAER

Here is perhaps the most detailed and comprehensive
reference book now available on rabies. Each chapter in .
this two-volume treatise is written by an authority in the
field who covers the historical aspects of his subjects, the
current state of knowledge, and possible directions for
future research. .

Volume 1 includes the history of the disease, a detailed
description of the virus, its pathogenesis and the resultant

Eberhard, The Complement System. M. D. Poulik, g.-Micro-
globulin.

Volume 1/1975, 488 pp., $37.50/£19.50;
price, $32.00

CONTENTS OF VOLUME 2: F. W. Putnam, Haptoglobin.
M. D. Poulik and M. L. Weiss, Ceruloplasmin. R. F. Doolittle,
Fibrinogen and Fibrin. J. R. Clamp, Structure and Function
of Glycoproteins. W. H. Fishman and G. J. Doellgast, Tissue-
Derived Plasma Enzymes. D. Gitlin and J. D. Gitlin, Fetal
and Neonatal Development of Human Plasma Proteins.
D. Gitlin and J. D. Gitlin, Genetic Alterations in the Plasma
Proteins of Man. R. F. Ritchie, Automated Immunoprecipita-
tion Analysis of Serum Proteins.

Volume 2/1975, in preparation

subscription

pathology, and laboratory diagnostic techniques. Volume 2
reviews the epidemiology in various species, the control
methods currently employed, and the disease in man—with
emphasis on the human’ prophylaxis now administered.

Volume 1/1975, 480 pp., $43.00/£21.50
Volume 2/1975, 408 pp., $36.00/£18.00
Set price for both volumes, $69.00

RESPONSES OF PLANTS TO AIR POLLUTION

edited by J. BRIAN MUDD and T. T. KOZLOWSKI
A Volume in the PHYSIOLOGICAL ECOLOGY SERIES

From reactions at the subcellular level to effects on entire
ecosystems, this volume, written by some of the world’s
leading researchers in the field, details the effects of
air pollutants both individually and synergistically on the
higher and lower plant groups. The comprehensive, authorita-
tive, and well-documented treatment covers the anatomy,
ecology, pathology, and biochemistry of plants in relation to
air pollution.

CONTENTS: T. T. Kozlowski and J. B. Mudd, Introduction.
J. B. Mudd, Sulfur Dioxide. R. L. Heath, Ozone. C. W. Chang,
Fluorides. J. B. Mudd, Peroxyacy! Nitrates. 0. C. Taylor,
C. R. Thompson, D. T. Tingey, and R. A. Reinert, Oxides of

MARIJUANA AND HEALTH HAZARDS

Methodological Issues in Current Research
edited by JARED R. TINKLENBERG

This book gives particular attention to five areas of cur-
rent concern and special interest—genetics, immunity,
hormones, central nervous system damage, and psychiatric
disturbances. In the area of hormones, for in tance, it pro-
vides detailed coverage of such controversial opics as the
potential for marijuana to decrease testosterone levels in
young men. In each area two or three scientists, each an
acknowledged world marijuana expert, present position

Nitrogen. S. L. Lerman and E. F. Darley, Particulates. R. A.
Reinert, A. S. Heagle, and W. W. Heck, Plant Responses to
Pollutant Combinations. W. W. Thomson, Effects of Air
Pollutants on Plant Ultrastructure. P. R. Miller and J. R.
McBride, Effects of Air Pollutants on Forests. F. LeBlanc
and D. N. Rao, Effects of Air Pollutants on Lichens and
Bryophytes. J. H. Bennett and A. C. Hill, Interactions of
Air Pollutants with Canopies of Vegetation. M. Treshow,
Interaction of Air Pollutants and Plant Disease. S. Rich,
Interactions of Air Pollution and Agricultural Practices.
1975, 392 pp., $29.50/£15.35

papers on the current evidence in their field. They also re-
view present knowledge and discuss what methodologies
and measures are most likely to lead to fruitful research on
the effects of chronic marijuana consumption. Although the
book concentrates on human health problems, it analyzes
the relevant animal research for human implications. Based
on a conference sponsored by the Drug Abuse Council, Inc.
1975, 188 pp., $8.50/£4.40

THE DEVELOPMENTALY BIOLOGY OF REPRODUCTION

Proceedings of the 33rd Symposium of The Society for Developmental Biology, Athens, Georgia, June 9-12, 1974
edited by CLEMENT L. MARKERT and JOHN PAPACONSTANTINOU

CONTENTS: Gametogenesis: L. D. Smith and M. A. Williams,
Germinal Plasm and Determination of the Primordial Germ
Cells. D. W. Fawcett, Gametogenesis in the Male: Prospects
for its Control. G. Kochert, Developmental Mechanisms in
Volvox Reproduction. Parthenogenesis: L. C. Stevens, Tera-
togenesis and Spontaneous Parthenogenesis in Mice. A. K.
Tarkowski, Induced Parthenogenesis in the Mouse. Early
Development: C. Manes, Genetic and Biochemical Activities
in Preimplantation Embryos. V. Walbot, B. Harris, and L.
Dure, Ili, The Regulation of Enzyme Synthesis in the
Embryogenesis and Germination of Cotton. W. K. Whitten,
Chromosomal Basis for Hermaphrodism in Mice. R. L.

Gardner, Analysis of Determination and Differentiation in
the Early Mammalian Embryo Using Intra- and Interspecific
Chimeras. Hormonal Controls in Reproduction: B. Flerkd,
Estrogen Feed-back and Gonadotrophin Secretion. C. A.
Barraclough and J. L. Turgeon, Ontogeny of Development of
the Hypothalamic Regulation of Gonadotrophin Secretion:
Effects of Perinatal Sex Steroid Exposure. Implantation:
M. I. Sherman and D. S. Salomon, The Relationship be-
tween the Early Mouse Embryo and Its Environment. S. G.
Glasser and J. H. Clark, A Determinant Role for Progesterone
in the Development of Uterine Sensitivity to Decidualization
and Ovo-Implantation. 1975, 364 pp., $14.50/£6.95

N.B.: Postage plus 50¢ handling charge on all orders not accompanied by payment.
Prices subject to change without notice.
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We Think Our Way of Resolving Density Gradient Fractions

Why? Because to begin with, we're using the

Gilford UV-VIS Spectrophotometer, Model 250.

As a single beam instrument of advanced
design, it offers exceptional monochromatic
energy, superior light-gathering power, and
low photometric noise. These benefits, often
compromised in optically-complicated
double-beam systems, made possible the
design of an extraordinary density gradient
scanner featuring an extremely small 5.5ul
cuvette and correspondingly narrow slits -- a
must for an optimized, integrated density
gradient scanning system.

Of equal importance is the capability
designed into the density gradient scanner
itself. It can perform both top and bottom
harvesting for all your applications. And its
utility is exemplified by the universal adapter
which allows you to use any centrifuge tube
up to 1.5 inches in diameter and 4-3 /4 inches
in length. The scanner was also developed to
achieve minimum distortion of the gradient as
it is pumped through the micro-cuvette. If
you've experienced the problem in which
viscous sucrose solutions at relatively low
temperatures tend to cause smearing or
mixing of the separated fractions, you will
really appreciate the exceptional flow
characteristics of the entire Gilford system.

®|Oberlin, Ohio 44074

Paris (Malakoff), France

Dusseldorf, W. Germany

INSTRUMENT IMorden, Surrey, England
216 7744041 - Cable GILLABS

is Better than Yours!!

Full Scale 0.6A :
Chart Speed 20 sec per inch :: H1.7-
Gradient 5 - 20% sucrose in 399% DMSO %&M H HHHH
Sample 0.8A260 Novikoff \RNA +

0.4A250 E Coli sSRNA ~.§.
(in 200 ul of DMSO) i : e .T

Separation 45K RPM, 18 hrs at 25°C, e
SW 50.1 Rotor HHHH

So if you're interested in scans characterized by
exceptional resolution and accuracy, we may
indeed have a better way for you to go: the Model
250 Spectrophotometer fitted with the Model
2580 Density Gradient Scanner. Let us prove it; call
Ken Weinberger at (216) 774-1041 or drop us a
line. We'll send you a detailed brochure.

photometer
removed
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THE1976 A.A.A.S.NATIONAL MEETING
INBOSTONGAN BE
A1776 EXPERIENGE FOR THE WHOLE FAMILY.

Historic Boston is more historic than ever
this Bicentennial year.

Within a mini-computer’s throw of the
A.A.A.S. Meeting, you and your family can tour
Boston’s historic Freedom Trail. You'll pass by
Paul Revere’s House, The Old North Church, The
Boston Tea Party Museum, The Bunker Hill

Monument, and The U.S.S. Constitution. All free.

Just a gunshot away and you can be in
Lexington and Concord. Where “the shot heard
‘round the world” started it all off with a bang.

And if you tire of Boston’s past, you can
retire to Boston’s present. There’s the Museum of
Science, The Museum of Fine Arts, The New

| // BRING THE
Y FAy./ ) 2
0 BRINGTHE 7

FAMILY /
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England Aquarium, many exciting night spots,
and a real treat for your palate. Delicious New
England home cooking. Like roast beef at historic
Durgin Park or maybe clam chowder at Anthony’s
tamous Pier 4 Restaurant.

If all that isn’t enough music to your ears,
the Boston Advisory Committee for the National
A.A.A.S. Meeting has planned some more. A very
entertaining evening at Symphony Hall with
Arthur Fiedler’s renowned Boston Pops and a
Sunday afternoon Scott Joplin Concert.

So do something revolutionary this year. Bring
your family to the A.A.A.S. National Meeting.

And tell them that Paul Revere sent you.




It's a technical wizard.
It's the quickest, simp-
lest and most reliable
way to make the finest
quality dupes, filmstrips,
internegs, section-
al blowups and
super - impositions
without guesswork

! Write today to
" get the full story
about

the new, more versatile
BOWENS ILLUMITRAN 3

BOGEN PHOTO CORP.
Box 448, Englewood, N.J. 07631
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Now! Painless Product
Photography

Technal
Transi-Table

Assure shadow-free product shots.
Reduce costly retouching. Frosted
translucent plastic provides sweep-
ing working surface. Sturdy frame-
work, easy to assemble in minutes.
Overall 63” high, 48" wide. Ideal for
any studio.

See your dealer or write for literature.

BOGEN PHOTO CORP.

Box 448, Englewood, N.J. 07631
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sis, would block RSV infection, even
though the genome of RSV was a single-
stranded RNA. To account for these ob-
servations, Temin proposed in 1964 that a
DNA intermediate is involved in RSV in-
fection. This ““provirus hypothesis’ envis-
ioned that after infection a DNA provirus
was synthesized which contained all of the
genetic information of the RNA viral ge-
nome. Progeny viral RNA would be syn-
thesized from the provirus, thereby ac-
counting for the sensitivity of infection to
inhibitors of both DNA synthesis and
DNA-dependent RNA synthesis. If the
provirus were integrated into the cellular
genome, the stable inheritance of RSV
transformation could be explained.

The provirus hypothesis did not achieve
instant popularity. The evidence for the
idea was indirect, and much of it relied on
studies in which inhibitors, which were
widely suspected of producing artifacts,
were used. Moreover, the hypothesis
conflicted with the scheme that had be-
come known as the central dogma of mo-
lecular biology. The dogma specified that
the information of DNA was first tran-
scribed into RNA and then into proteins.
People had come to expect that informa-
tion flow would not occur in the reverse
direction, that is, from RNA to DNA.
However, Temin and John Bader indepen-
dently accumulated additional evidence
over the next 5 years implicating DNA
synthesis in RSV infection, but made few
inroads into the skepticism of their col-
leagues. Then, in 1970, Temin and Satoshi
Mizutani did an experiment that changed
the climate of opinion dramatically. They
showed that the virions of RSV contain an
enzyme that can transcribe the single-
stranded virion RNA into DNA. This evi-
dence, obtained simultaneously by Balti-
more, using Rauscher murine leukemia
virus and RSV, provided a mechanism for
the formation of a DNA intermediate dur-
ing RNA tumor virus infection and trans-
formation, and clothed Temin’s original
hypothesis in respectability.

David Baltimore was trained as an ani-
mal virologist, working with Richard
Franklin and James Darnell at the Rocke-
feller Institute and at the Massachusetts
Institute of Technology. In 1965 he moved
to La Jolla to join the virology group at the
Salk Institute with Dulbecco. There he
studied the mechanism of replication of
poliovirus, making rapid progress in char-
acterizing the replication of the viral RNA
and the synthesis of the viral proteins. In
1967 Alice Huang joined the laboratory as
a postdoctoral fellow. She had studied with
Robert Wagner, doing much of the pio-
neering work on vesicular stomatitis virus
(VSV) and its defective interfering parti-
cles.

In 1968 Baltimore moved to MIT,
and Huang went with him to Boston,
where they were married. Baltimore con-
tinued his work with poliovirus, and
Huang resumed her work with VSV. They
were led to consider the problems facing an
RNA virus whose genome is com-
plementary to its messenger RNA. In or-
der to replicate, such a virus would have to
use a cellular RNA-dependent RNA po-
lymerase (for which there was no evidence)
or would have to contain a virus-coded po-
lymerase in its virion. Baltimore, Huang,
and M. Stampfer showed that VSV parti-
cles did indeed contain an RNA-dependent
RNA polymerase. Baltimore, with his
broad interests in the biology of animal vi-
ruses, immediately decided to test for the
presence of a polymerase in the virions of
RNA tumor viruses. Because his laborato-
ry was not equipped to grow large quan-
tities of RNA tumor viruses, he used a
sample of Rauscher murine leukemia virus
provided by the National Cancer Institute
and demonstrated the presence of an
RNA-dependent DNA polymerase in
these virions and in RSV.

The RNA-dependent DNA polymerases
of RNA tumor viruses have quickly be-
come standard tools for cell biologists.
They are used to prepare radioactive DNA
probes to detect viral genetic information
in normal and malignant cells. They are
used to prepare DNA copies of messenger
RNA’s which can be isolated and purified.
Whether they play a role in cellular differ-
entiation or development is not clear, but
their role in the life cycle of RNA tumor
viruses has been firmly established.

The awarding of the Nobel Prize to Dul-
becco, Temin, and Baltimore marks the
convergence of lines of research which at
one time were thought to he quite separate.
[t now seems clear that the DNA tumor vi-
ruses and the RNA tumor viruses operate,
at least in part, by a common pathway.
They become part of the genetic material
of the cells they transform. To what degree
they resemble each other in the mecha-
nisms by which they affect cell growth reg-
ulation is a fascinating question for the fu-
ture.

WALTER ECKHART
Salk Institute,
San Diego, California 92112

Articles on the Nobel Prize for
Chemistry and the Nobel Prize
for Physics will appear in sub-
sequent issues of Science.
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