


2127 TACHDPHOR

ANALYZER UNIT
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WORKING TEMP
HEATING COOUING

...with the LKBTachophor

The LKB 2127 Tachophor utilizes the isotachophoresis
principle for separating ions to give you results in

30 minutes or less. lon species from metals to proteins
can be separated easily and with high resolution.

No pretreatment of the sample such as deproteinization
or concentration is necessary. A typical separation of
nucleotides or low molecular protolytes takes only 20 to
30 minutes.

The length of a zone is directly propor-
tional to the amount of sample ions in
the zone, so that quantitative determina-
tions can simply be made by measuring
the peak-width on the UV recording
(as shown below).

Analyse nanomoles of peptides an
metabolitesin 30 minutes...

A twin-detector system, UV and
thermal, gives you a complete
picture of an analysed sample
in the 0.1 to 50 il range. The
twin-buffer system using
Ampholine® carrier ampholytes
as ‘spacers’ gives you excellent

separation and resolution of difficult peaks. And no stabi-
lizing medium is required as in other electrophoresis
methods. The UV lamp used in the LKB Tachophor detec-
tor system is a plug-in type that is very easy to change.
The LKB Tachophor is easy to operate and maintain, with

2
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3 INJECT listed below.

LKB Instruments Inc.
K B 12221 PARKLAWN DRIVE
L (301) 881-2510

TELEX 89-682
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1 AN a 4-position control and simple
sample injection, plus counter-flow
capability for analysis of large volume
dilute samples. For more information,
contact your LKB representative or
write to us at one of the adresses

ROCKVILLE MD 20852
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A 30-year tradition
of helping you

“..See what
everybody else
has seen,

and think what
nobody else
has thought.”’

For 30 years and more, Searle has
tried to help you, the investigative
researcher, probe beyond the bor-
ders of the known and discover
principles that underlie all life. In
those three decades we've wit-
nessed great strides in scientific
achievement, in many different dis-
ciplines.

You have reached rare and trea-
sured milestones in scientific in-
quiry to the benefit of all mankind. In
your understanding of the nucleus
of the atom, you have penetrated to
the core of matter. In your knowl-
edge of the nucleus of the cell, you
have penetrated to the core of con-
trol of cellular functions. Your
thrusts of inquiry place us on the
brink of momentous changes.

Shadows lift from our mind as you
measure, count, gauge and analyze
the very stuff of life. In a small but
significant way, we at Searle share in
your discoveries; for through a span
of 30 years we have been a depend-
able source for the sophisticated in-
struments used in scientific
research.

Searle Has Over 20 Instruments to Meet
Your Needs. Today, we offer Liquid
Scintillation Systems from $10,000
to $27,000; Gamma Scintillation
Systems from $10,000 to $30,000;
an Automatic Sample Prep System:;
and a Sample Combustion Sys-
tem—plus a full line of accessories
to fit your needs. Make Searle your
partner in your search for great sci-
entific truths.

SEARLE

Searle Analytic

Division of Searle Diagnostics Inc
2000 Nuclear Drive

Des Plaines. IL 600

Phone: (312) 2€
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Hokiile’a heading south toward Tabhiti.
This reconstruction of an ancient Poly-
nesian voyaging canoe was sailed from
Hawaii to Tahiti and returned in mid-
1976 to obtain data on canoe perform-
ance needed to assess competing mod-
els of Polynesian exploration and set-
tlement. See page 1277. [Frank Wan-
dell, International Society of Islands,
* 1777 Ala Moana, Honolulu, Hawaii, ©



THE FASTEST, MOST DEPENDABLE,
MOST VERSATILE STRIP CHART
RECORDER ANYWHERE.

It’s the rew GOULD/Brush 110
with a thermal pen unmatched in
the quality of its easy-to-read blue
traces.

It produces clear, crisp, dry
traces at all speeds. With no
smudges, no smears, no skips,
no puddles.

The pen tip warms up in just
milliseconds. So it can produce
accurate traces even during a
series of short movements. And
response time is exceptional. Full-
scale response time is 250 milli-
seconds, which enables it to record
fast-changing signals more faith-
fully than most other strip charts.

When it comes to reliability, we
back up our promise with a
lifetime pen guarantee. One
reason we can make such a strong
guarantee is that the special
ceramic pen tip is virtually wear-
free. No frequent, costly pen
replacements. And although other
pens are sometimes damaged by
excessive off-scale input signals,
ours is not because we use hard-
electronic limiters and soft
mechanical stops.

Then take versatility. The 110
has features that let you tailor it
to your exact application. For
example, you can choose from ten

1048 %0 8o 76
v N [t 0

efe o

chart speeds. A selection of plug-
in signal conditioners accommo-
date a wide range of input signals.
Charts may be pulse-driven by an
external device. And an optional
solid state electronic chart
integrator follows positive and
negative signals up to 4 times full
scale on the analog channel.

We don’t believe there’s another
strip chart recorder in the market
that is as fast, dependable and
versatile. But don’t take our word
for it. We’'ll be happy to give you a
demonstration anytime, anywhere.
Once you see it, we think you’ll
believe it too.

|«

RN R )

The GOULD/Brush
thermal pen with :
a lifetime guarantee.
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Call your nearest Gould Sales
Engineer for a demonstration. Or
write Gould, Inc., Instrument
Systems Division, 3631 Perkins
Avenue, Cleveland, Ohio 44114.
Or Gould Allco S.A., 57 rue

St. Sauveur, 91160 Ballainvilliers,
France.

== GOULD
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;Have you checked...
TIAASs new life insurance rafest:

> ,The tradltlonal“best buy“inlifeinsurance is now even better, and you'll
- be startled to find howittle it costs'to own all the family protection
you need To illustrate,

: kaf any issue age below 35 for men and 40 for women, a
$50,000 TIAA policy now costs less than $100; and $100,000
policies are under $180.

hese are yearly neticosts after current’
dividends (divideridsinot guarantéed)

S for poligies issued'on the popular
20%ear DeereasingTerm plan. For
exact information on this plan and
what $50,000 or $100,000 immedigte,
coverage would costat your age, §

Either telephone collect.:

the TIAA LIEE INSURANCE ADVISORY
ENTER at(212) 490-9000
nd ask for an Insurance Counselor:

m 1
4 <

Alan Fox,CLU Ken Sawyer Joan Scott,CLU

or send this coupon’,.
10 receive information by mail.

Ineither case ther@are no strings attacheffand no one
will call on you

Life Insurance Advisory Center
TEACHERS INSURANCE & ANNUITY ASSOC.
730 Third Avenue, New York, NY 10017

Without obligating me in any way, please send full
information on TIAA's new rates, including personal

illustrations of TIAA policies issued at my age. e

Name and Title Date of Birth
Address
City, State, Zip

Nonprofit Employer (college, university, private school, etc.)
Eh rb:/fty for TIAA life insurance is extended to persons employed by

olleges, universities, private schools, and certain other nonprofit
educattonal or scientific institutions.

EhéF\ TheGollege V\/brlds Insurancs Corripany

CayuNEWSTT




THE FUTURE

are you ready for it?

Avoiding future shock - being ready for the prospect that tiny
integrated circuits like the one shown here will increasingly govern
the way you work, play, and interact with the world around you -
is a major goal of the new AAAS compendium, ELECTRONICS:
THE CONTINUING REVOLUTION. It is not necessary to
understand the technology of an integrated circuit in detail to be
aware that their decreasing costs and growing power are spearheading
the continuing revolution. And integrated circuits are only a part of
the technology that is shaping the future of science, business, leisure
activity - even cooking appliances. ELECTRONICS: THE CONTINUING
REVOLUTION explores the past, present, and potential role of
electronics in such diverse areas as banking, medicine, communications,
education, defense, employment, and more.

Be ready to take full advantage of the electronic advances that are
coming your way. Order your copy of ELECTRONICS now.

cLEL TRONICS

A Glance At The Past — A Yiew Of The Future

Retail: $12.95 Casebound, $4.95 Paperbound.
AAAS Member: $11.95 Casebound, $4.45 Paperbound.
Series and bulk order information upon request.
Please allow 6-8 weeks for delivery.

ovailable
from s B 00
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American Association for the
Advancement of Science

Department D-1

’ To order your copy, write to:




“Polaroid” and “Polacolor"®

Have a Polaroid instant picture of it
seconds after you see it.

Whatever type of work you do, you probably spend too much time making
arecord of it. If it takes more than seconds, you’re wasting time.

Polaroid has two versatile camera systems that
can introduce you to the world
of instant photography.

Both systems let you
- know right away that you're
getting the permanent

record youneed. Right

in your laboratory.With-
outneedof adarkroom.
And you do it all yourself.

And because youdon’t have to
wait hours or days toget your
finished picture, you'll be sav-
ing time and money.
The MP-4 Multipurpose camera
is a complete photographic studio in itself. It
uses 15 different Polaroid self-developing films
and does copying,macrophotography,photo-
micrography, reductionsanden-
larging. Also, its modular
design and inter-
changeable o Ready 0005
lenses give
you the free-
dom to build —
and pay for—only accessories you
need. y
The CU-5 camera is designed for
close-up and detail work, reproducing
subjects from % :1 to 3 times life size. CAMERA.
Lightweight and hand-held, you can even take it
out in the field with its portable power supply.
Complete the coupon, or call toll free: 800-225-1618 (in
Massachusetts,call collect: 617-547-5177). We’d like to show

»
B
>
-

FILE

Title

Polaroid :--.
Instant Laboratory |

youhawquickly ' —— .o e .
and easily vou can Polaroid Corporation, Dept. A363,
.y y l 575 Technology Square, Cambridge, Mass. 02139.
ma k e 1ns t an t I I'd like to know more about how the MP-4 and CU-5 can be used in
my laboratory.
records.
Name

P. City. State
A. DNA separation. Type 52 fine grain 4x5 film. I Telephone

B. Rupfu;ex.icyilnd?rbarm!.Type 665 ms:m,‘@gam film. Application

C. Medical illustration. Type 146L transparency film. oS SRS e I e I e, MRS TARESA e et 3 ]
17 JUNE 1977 1259
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CONSTANT TEMPERATURE
GUARANTEED TWELVE WAYS
AND WE THROW SOME

STONES AT YOU FREE

When we say a Precision
incubator is uniform at 37° by

£0.3°C we mean uniform all over

the incubator . . . top to bottom,
side to side, and center.

We suspend a dozen highly
sensitive 24 gauge Iron/Constan-
tan thermocouples in our incuba-
tors and then we guarantee that
+03°C at all twelve locations
When we say £0.5°C at 56°C, we
speak with the same assuredness

Single-knob dual thermostat. A
safety thermostat backs up the

CONSTANT TEMPERATURE TAKES

main thermostat. Should the heat
go more than 4°C higher than
what you set, the safety thermo-
stat takes over control of the incu-
bator. A red light tells you if this
happens. Both the main thermo-
stat and the safety back-up have a
response sensitivity of 0.2°C,
Constant temperature is our
main business. We do
more of it more ways
than anyone else, We
wear out a few tons of
WOITy stones a year, so

that you'll never have to worry
about our equipment.
Free stones with every catalog.
Ask for our catalog on PRECI-
SION incubators and ovens and
we'll send you a couple of worry
stones in a handsome little pouch
These will give you some relief
until you've picked out and ac-
cepted delivery on a worry-
free Precision Incubator. Just
write to Precision Scientific
Group, 3737 West Cortland
Street, Chicago, lllinois 60647.

PREGISIN
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Living Creatures Do

¢ in multilayers
¢ in a controlled environment

The IL410 Cell Culture System is a compact,
automated system for growing cells by simulat-
ing the environment of living organisms —with
ease of scale up from pilot production to mass
production levels. Because the 11410 automati-
cally controls the intercellular environment by
regulating the cell growth parameters, cells may
be grown under optimal or selected conditions.
Thus, the 11410 represents a new departure in
cell culture tools and techniques —producing
cells for a wide range of typical, potential, and
unique applications:

¢ Cell products, e.g. hormones, interferon
¢ Viruses, e.g. vaccines

¢ Burn Therapy

o Cancer Studies

¢ Diagnostic products, e.g. Toxoplasmosis

Electronmicrographs of typical cell cultures
(Figure 3) show the extensive multilayering
capabilities of this system. These cells are mani-
festly healthy with well defined, intracellular
components (Figure 2) which indicate active
vacuolation, respiration, and product synthesis.
We have demonstrated that our cell culture
techniques enormously improve cell yields and
significantly reduce media use for parasite, sus-
pension, and layered cell cultures. Figure 1
displays the greatly increased cell density that
can be achieved in the IL410 compared to classic
culture methods.

A complete cell harvest can be made simply by
sterile, mechanical detachment in the 11410
without damaging long microvilli (Figure 4/ or
by standard enzyme digestion.

Figure 4

¢ by mass production
¢ with automatic feeding

Compared to other cell culture methods the
11410 is economical and simple to operate. It
reduces laboratory space required up to 83%,
reduces laboratory personnel required up to 80%,
reduces autoclave loading up to 75%, and reduces
media required up to 90%. Of course, these
reductions will vary depending on the cell type.
Additionally, dishwashing and clean room facili-
ties are obviated —and the growing surface is
effectively never exposed to contamination fol-
lowing autoclaving. In short, the entire cell
growing process is clean, simple, efficient, and
economical.

The 11410 Cell Culture System has been proven
by 5 years of development and field trial experi-
ence. Our IL Cell Culture Applications Labora-
tory has equal experience in cell culture optimi-
zation, scale-up, and mass production procedures.

If you need simple, mechanical, nonenzymatic
harvesting —are unable to mass produce your
cells due to a lack of space or due to the inability
to grow cells in vitro—if you want to experiment
with growth parameters—want to reduce media
consumption, labor costs,
and overhead —or need
help concerning your cell
culture application —wish
literature or pricing infor-
mation—call us Toll Free
at 800-225-1481, extension
327 or write to us: Sensor-
labs Division, Instrumen-
tation Laboratory Inc., 113 ingtrumentation
Hartwell Avenue, Lex- Laboratory Inc.
ington, MA 02173.

Sensorfabs Division

[0 Please contact me to set up a demonstration.

Please send:

O “Roller Bottle vs. IL410 Technique.”

O “Grow Cells The Way Living Creatures Do"—
A graphic treatise on IL410 capabilities.

O 11410 pricing information.

NAME
TITLE
ORGANIZATION
ADDRESS
CITY
STATE Z1p
PHONE

Instrumentation Laboratory Inc.
Sensorlabs Division
113 Hartwell Avenue, Lexington, MA 02173.
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Volume Il in the annual AAAS series

This series is sponsored by the AAAS and its Committee on Science and Public Policy and
prepared under the direction of Willis H. Shapley, former budget official and Associate
Deputy Administrator of NASA, who has had extensive experience in research and develop-

ment, national defense, and spageé programs.

RESEARCH & DEVELOPMENT IN THE
FEDERAL BUDGET: FY 1978, by Willis H.
Shapley, Don I. Phillips and Herbert Roback,
offers a timely analytic summary and interpretive
report on R&D in this year's annualbudgetanﬂ a
stimulating discussion of significant, current, and
basic issues: i

® FY 1977 budget outcome

* FY 1978 budget analysis

® Future R&D budget outlook

e Congressional role in R&D budgeting

® How R&D budget decisions should be made

RESEARCH & DEVELOPMENT IN THE
FEDERAL BUDGET: FY 1977, by Willis H.
Shapley, lays the foundation for F¥ 1978 and suc-
ceeding volumes. It gives an in-depth analysisof how

the federal budget is prepared and surveyslhc broad

range of continuing issues affecting researeh and

development budgets. An incisive analysis of lasting

significance.

These two volumes unravel the mysteries and com-
plexities of the budgeting process and give a clear

and analytical report on R&D in the federal budget.
They identify issues of major importance to scientists,
engineers, research institutions, administrators, and
students of public policy.

Essential reading in this changing climate of govern-
mentsupport of R&D.

Order your copies now.

Please send me the item(s) checked below:
O R&D‘i:l.l'thefedera] Budget: FY 1978

(available in June 1977)
Retail; $5.50 AAAS member price: $4.95

[0 R&Din the Federal Budger: FY 1977
Retail: $5.50 AAAS member price: $4.95

O Bod‘l_p’ublicalions at the special rate
Retail: $9.00 AAAS member price: $8.10

All orders $5 or less must be prepaid.
(Please allow 6 to 8 weeks for delivery)

#) Send orders to Department L
American Association for the Advancement of Science
1515 Massachusetts Avenue, NW, Washington, DC 20005

1264
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“...dramatic improvement
...Indispensable to ourresearch”

“The clarity, detail and contrast in the wide-field
Axiomat must be experienced to be believed”.

The above quotes about the Zeiss Axiomat are from Prof. R.
D. Allen, Chairman, Dept. of Biological Sciences, Dartmouth
College. He says, “Every microscopic object that we had
studied previously with conventional microscopes has merited
careful re-examination with the Axiomat, because in almost
every case new details have emerged that could not have
been seen before.

“In some cases the dramatic improvement has been almost
like having a cataract removed from the eye.”

Professor Allen continues, “The new differential interference
contrast system of the Axiomat is especially significant. Its

dynamic range is several times greater than that of any other
available microscope. With the superbly corrected objectives
of the Axiomat, the images are crisp and loaded with phase
detail. The stability of the Axiomat stand is ideal for photo-
micrography and cinemicrography.” (35 mm and 4x5” cameras
are always built-in.)

“In the short time we have used an Axiomat, it has already
become indispensable to our research, and there are always
people waiting to use it."”

Don’'t wait to get complete details or a demonstration. Contact
Zeiss today.

Nationwide service

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston,

Upright
with TV

Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660.

THE GREAT NAME IN OPTICS

| ZEISS |

WEST GERMANY

Inverted {
with movie ¢



THE
FRIENDLY
NIKON

S-Ke, a most
accommodating microscope.

You see its friendly presence at diverse
locations, handling many different
assignments. And it easily becomes the
microscope you want it to be for phase,
brightfield and darkfield, polarization,
interference contrast and reflected light
illumination. The optional 100 watt
halogen lamp adds to its versatility.

But it is happiest when proving its photo-
micrographic expertise. Sharp, clear
images attest to its true Koehler illumina-
tion. No glare or flare mar the photo-
micrographs taken with this sturdy
microscope. And its electronic flash
capability allows you to take photos at
up to 1000th of a second.

If you're in a hurry to see what you've
shot, Polaroid* film fits the S-Ke. You
can even take motion pictures using
Nikon cinemicrographic equipment.

It's eager to please —as thousands of
users have already discovered.

For details write or phone.

Nikon Instrument Division

Ehrenreich Photo-Optical Industries, Inc. i
623 Stewart Avenue

Garden City, N.Y. 11530

(516) 222-0200

Nikon

The first name-and the last word-in optics
Circle No. 219 on Readers’ Service Card
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THESKE...

OR
THESL...
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assembly. Eliminates adapte which absorb hght and reduce counting effi Y. A
[] Convenience — provided by unique cassette sample changer. Cassettes carrying‘
12 vials each are placed in a removable tray. Load and unload 240 samples at one time.
[] Multi-Programming — 15 counting programs, including preset and adjustable
(optional) radionuclide windows. Dual-label, dpm calculation is available as an option.
['] Positive Sample I.D. — built-in thermal printer provides counting data on
Pos-IDent™ cards attached to the cassettes. Additional read-out devices are available.

For further information, request Bulletin 1229

PACKARDINSTRUMENT COMPANY,INC.
2200 WARRENVILLE RD. * DOWNERS GROVE, ILLINDIS 60515

Packard PACKARD INSTRUMENT INTERNATIONAL S.A.
. RENGGERSTRASSE 3 LS CH-8038 ZURICH, SWITZERLAND

8S8UBSIDIARIES OF AMBAC INDUSTRIES, INC.
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Try our
it-can't-be-a-balance
balance.

| There’s never been anything quite like it.]

A balance. .. Butours...

boasts a 4-figure price tag is just $795 for the 200g model

depends on delicate knife-edges has rugged trouble-free electronics

is a 151b hulk that takes is a 51b wonder, so slim-&-trim

up valuable bench space gef’xg"xa"H) that it fits into a
riefcase

requires tare adjustments, dialing fingertip pressure on single
in weights, vernier interpolations  touch-bar gives instant

full-scale tare, instant sample
readout on LED display
insists on being leveled works anywhere 4

In short, if you have certain thoughts about what a
“pbalance” is, think again. Times are a-changing.
The Fisher/Ainsworth electronic toploader is . /
probably the smartest balance buy you can make. ;

In choice of red, blue and avocado green—i.e.,
20g, 200g, and 2000g models. Plus a 200g field
model that runs 8 hours on its rechargeable
battery-pack (also takes standard a-c). Not your
everyday sort of balance, right?

For bulletin, use reply-card number below.
We'll rush a bulletin right off. For demonstration,
phone your nearest Fisher branch. They'll show
you the weigh.

Fisher Scientific Company
711 Forbes Avenue
Pittsburgh, PA 15219

Atlanta (404) 449-5050 Boston (617) 391-6110 Chicago (312) 773-3050 Cincinnati (513) 793-5100 Cleveland (216) 292-7900 Dallas (214) 387-0850
Detroit (313) 261-3320 Houston (713) 495-6060 Los Angeles (714) 832-9800 Louisville (502) 491-7384 New York City Springfield, N.J. (201) 379-
1400 Orlando (305) 857-3600 Parkersburg (304) 485-1751 Philadelphia (215) 265-0300 Pittsburgh (412) 781-3400 Raleigh (919) 876-2351
Richmond (804) 359-1301 (804) 359-1302 Rochester (716) 464-8900 Santa Clara (408) 249-0660 St. Louis (314) 991-2400 Washington (301) 587-
7000 Calgary (403) 253-6580 Edmonton (403) 455-3151 Halifax (902) 469-9891 Montreal (514) 735-2621 Ottawa (613) 731-0470 Quebec (418) 656-
9962 Toronto (416) 445-2121 Vancouver (604) 872-7641 Winnipeg (204) 633-8880
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The HM-Lux meets every Leitz standard.
Except one.

The Leitz® HM-Lux is a teaching and routine The maintenance-free coarse and fine

clinical laboratory microscope which meets adjustments are in a dust proof housing.
Leitz standards of excellence in design, and in The optics of the HM-Lux are of uncom-
mechanical and optical quality. promising quality: the same achromatic
The design is modular. Accessories can be objectives, eyepieces, condensers and binocular
attached in seconds. A special feature is the tubes as in other Leitz microscopes.
lamp. It has a built in transformer and a 6 volt But the one feature of this outstanding
10 watt tungsten lamp which is ridiculously instrument that sets it apart from other Leitz
easy to replace. , microscopes is its low price. So if you are
Mechanically, the HM-Lux is built for interested in Leitz quality at non-Leitz cost,
decades of constant use. The stand is of consider the HM-Lux.

corrosion-resistant light alloy. Tube faces and For more information,
supports are hard chromium-plated and the contact E. Leitz, Inc., Dept. SC6,
nosepiece tums on precision ball bearings. Rockleigh, N.J. 07647.
Where most new developments start.
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Brlnkmann

Because they contain more
amphoteres than other ampholytes,
Brinkmann pHisolytes provide a wider
general pH range, from pH 2 to 10.
pHisolytes are also available in eight
individual pH ranges, each with a span
of 2 pH units, from pH 2-4 to pH 9-11.

pHisolytes are composed of
amphoteres synthesized from aliphatic
polyamines with primary, secondary
and tertiary amines and guanidine
groups. They range in molecular
weight from 400 to 700 and are easily
separated from proteins by gel
filtration techniques. pHisolytes come
in sterile vials of 25 ml; each batch is
tested for buffering capacity and
adsorption .

For literature, just write: Brinkmann
Instruments, Cantiague Rd, Westbury,
N.Y. 11590. In Canada: 50 Galaxy

Bivd., Rexdale (Toronto), Ont.
[ElBrinkmann
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LETTERS
Catastrophe Theory

Gina Bari Kolata, in her article *‘Ca-
tastrophe theory: The emperor has no
clothes’’ (Research News, 15 April, p.
287), states that Héctor Sussmann, the
leading critic of the theory, became
‘“fascinated with the sociology of its
growing popularity.”’ I am fascinated by
the sense of mission that drives some
scientists to denounce heresies and here-
tics, and by the ease with which others
abandon their objectivity and jump on
bandwagons. The article provides some
insight into how the bandwagon men-
tality is fostered.

Kolata states that ‘‘Zeeman, con-
tacted about Sussmann’s harsh criti-
cisms, said he was unfamiliar with the de-
tails of the criticisms; when they were de-
scribed, he gave no direct or specific re-
buttals to any of them.”” She does not
say when or how or by whom he was
contacted, nor under what circum-
stances. (One can easily imagine circum-
stances under which it is wisest not to
reply.) She does not say what she means
by ‘‘direct”’ or ‘‘specific.”’ The impres-
sion is left that Zeeman could not answer
the criticisms.

Kolata cites charges of sloppiness, ex-
aggeration, irresponsibility, and dishon-
esty but does not give the details of any
of these, nor does she reference either
the original papers or the criticisms. The
readers are not urged to judge the matter
for themselves, but are left instead to
rely on the authority of the experts she
quotes. )

Kolata states that the list of mathema-
ticians opposing catastrophe theory
reads like a who’s who in American
mathematics and cites two names. Even
had she cited a hundred, it would hardly
constitute proof that catastrophe theory
is unsound. The effect of this approach is
to make it easy and acceptable for scien-
tists and mathematicians to ridicule ca-
tastrophe theory, without having to go to
the trouble of studying the details.

Kolata cites Sussmann’s contention
that the use of ‘‘ifs,”” ‘‘coulds,” and
‘‘maybes’’ by catastrophe theorists puts
the burden of truth on their critics. It
could be that this is, instead, an in-
dication of intellectual honesty. If they
are aware that their hypotheses are ten-
tative, and put them forth as suggestions,
not definitive assertions, then their use
of qualifiers is laudable.

Kolata quotes others as saying that ca-
tastrophe theorists are reluctant to un-
dertake a real study of the phenomena to
which they hope their theories will ap-

ply; the reader is left to conclude that,
since they don’t know what they are
doing, they need not be taken seriously.
But no evidence whatsoever is given for
these charges, nor is it suggested what
such a study ought to entail. One should
not gloss over the very real difficulties,
due to the highly specialized nature of
contemporary science, that stand in the
way of anyone who seriously tries to un-
derstand the problems in another field
from the point of view of its practition-
ers.

MARJORIE SENECHAL
Department of Mathematics,
Smith College,
Northhampton, Massachusetts 01060

Kolata’s article concerning criticisms
of catastrophe theory was both timely
and penetrating. It is true that practical
applications of the theory have been ei-
ther obvious or dubious. It is also true
that extravagant claims have been made
at a time when the principle statistical
technique for the development of a ca-
tastrophe surface involves courage and a
good eye. Furthermore, social scientists
are going to get exceedingly tired of
looking at the same three models over
and over again (only the fold, the cusp,
and the butterfly are based on probability
distributions). But before the criticisms
grow too loud, it would be wise to distin-
guish those aimed at Zeeman’s work
from those aimed at any practical appli-
cation of the theory. After all, social sci-
entists have not really had a chance to
develop the statistical techniques that
will be necessary for the creation of be-
lievable applications. However, the de-
velopment of those techniques is under
way. For example, I am currently inves-
tigating several correlation and regres-
sion procedures that can indicate the
existence and location of a cusp or but-
terfly catastrophe. The result is a new
model of the psychological changes that
occur in crisis situations—a model that
makes predictions that are both unex-
pected and verifiable.

Newton’s critics eventually caused
him to call science a series of lawsuits.
Now Thom’s admirers give us a modern
Newton and his detractors give us new
lawsuits. Let us have neither.

MARc LEwIs
Department of Psychology,
Case Western Reserve University,
Cleveland, Ohio 44106

I was rather sorry to see the recent ar-
ticle on catastrophe theory by Kolata.
While it must be granted that a number
of immoderate claims in the form of **ca-
tastrophe theory can do everything”
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The “Environmental
Protection Agency”for
small laboratory animals.

(Lab Products leads the field with systems that
protect your animals from airborne contamination.)

The Stay-Clean™
laminar flow system

Basically, a system which provides a
flow of highly filtered laminar air
directed horizontally across an en-
closed animal cage chamber. Protects
animals from air-borne microbial
contamination.
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The Isosystem™
isolation housing system

A simple, inexpensive, self-contained
housing system that can provide a
protected micro-environment within
any macro-environment. Consists

of a disposabile filter cap, cage cover,
and plastic cage.

The Enviro-Gard™
filter systems

Permanent filter bonnets—washable
and autoclavable—to fit virtually all
plastic cages. Reduces airborne
contamination and minimizes sudden
temperature changes.
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The See-Through™
suspended cage
systems

The most versatile small animal
housing systems available. Multiple
options permit “building” to your own
specs and subsequent “rebuilding” to
meet changing needs. Features a
disposable formed polyester spun-
bonded filter with 100% more filter
area than flat sheet filters. Autoclav-
able filter also available.

For details on these systems write or
call Lab Products inc., 365 W. Passaic
St., Rochelle Park, N.J. 07662 (phone:
201/843-4600). Why not also request
our complete catalog?

inc a Dol company

Lab Products...not just
plastic cages, metal cages,
custom fabrication, laminar
flow systems, bedding,
automatic watering systems,
accessories...

Copyright ® BioMedic Corporation 1976
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New Lauda G3T
Constant
Temperature
Circulator

with dial-in
temperature
control.

Only $399.
P,

Your laboratory could be using a
new Lauda Constant Temperature
Circulator with dial-in temperature
control, and for as little as $399.

That's the price 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 cooling)
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 adjustments within
+1.0°C, all for $540.

For literature on these and other
Lauda models, write: Lauda Division,
Brinkmann Instruments, Cantiague Rd.,
Westbury, N.Y. 11590. In Canada: 50
Galaxy Blvd., Rexdale, Ont. MOW4Y5.

Lauda
k=4 Circulators
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have been made in the literature, on the
basis of too little experience, it doesn’t
seem that the proper response is an
equally immoderate claim that ‘‘catas-
trophe theory can do nothing’ on the
basis of that same body of experience.

As an interested spectator, with no
particular ax to grind one way or the
other, I feel it is far too early to tell what
the impact of catastrophe theory will be
in the sciences. As it stands now, I
would say that it is not yet a theory in the
scientific sense; rather, it is a series of
suggestions on how a theory might be
built, based on some suggestive mathe-
matical results. Its utility will depend on
the art with which the mathematical for-
malism can be interpreted in terms of
empirical experience. Attempts at such
interpretation have barely begun. If
some early attempts have been overly
hasty, it does not necessarily mean that
the formalism is meaningless or in-
applicable; or that those responsible are
guilty of anything beyond overenthu-
siasm.

I believe it is true, as imputed in Ko-
lata’s article, that the response to catas-
trophe theory (including the article itself)
is a sociological phenomenon, whose
roots it would be most instructive to ex-
plore. However, it doesn’t seem fruitful
to reach a decision concerning the appli-
cability of scientific concepts on socio-
logical grounds. In general, if an individ-
ual scientist finds such concepts uncon-
genial, let him not use them. There is no
reason why he should take their exist-
ence as a personal affront.

The situation regarding catastrophe
theory today reminds me of what hap-
pened to information theory in the mid-
1950’s. Then, too, extravagant claims
that information theory could provide
deep insights into all complex systems,
from organisms to societies, were fol-
lowed by a backlash in which it was as-
serted that the theory was impotent or
fraudulent. Neither was true, and every-
one lost from the resultant polariza-
tion. I would not like to see this unhappy
history repeat itself.

ROBERT ROSEN
Department of Physiology and
Biophysics, Dalhousie University,
Halifax, Nova Scotia,
Canada B3H 4H7

The controversy over catastrophe the-
ory need not itself provide an example of
the cusp catastrophe. In other words,
there is a possible middle ground be-
tween the two extreme points of view.

Thom’s theorem of the seven (on
which the theory depends) assumes that
the system is described adequately and

completely by the minimization (or max-
imization) of a scalar potential function.
It is a local theory, not a global one; that
is, it applies only in the immediate neigh-
borhood of singular points.

Any claimed application which ne-
glects these presuppositions can be sug-
gestive at best, never definitive. Never-
theless, it should be stressed that the
overworked methodology of the correla-
tion coefficient also depends upon local
approximation. It follows that much crit-
icism now leveled at catastrophe theory
could also be applied to many sociomet-
ric and biometric studies.

I have recently been able to find a rela-
tively simple proof of the theorem of the
seven (/). As such accounts become
more widely known, the theory will be-
come more accessible in detail to scien-
tists other than research mathemati-
cians. This will enable more informed
critical analysis of claimed applications.

Meanwhile, Thom’s theorem provides
a possible tool for application. How use-
ful that tool is going to be is a matter that
is not yet clear. The settling of this ques-
tion is not likely to be aided either by ir-
responsibly extravagant claims on the
one hand or by bombastic criticism on
the other. What is required is a balanced
assessment of the already numerous ef-
forts to apply the theory.

MicHAEL A. B. DEAKIN
Department of Mathematics,
Monash University,
Clayton, Victoria, Australia 3168

References
1. M. A. B. Deakin, Bull. Math. Biol., in press.

Carcinogens in Schools

A report appeared last September (/)
which stated that 418 pounds of car-
cinogenic chemicals were then being
stored or used in schools in California;
that there was no evidence that students
were being unduly exposed; and that
safe, lawful disposal of such materials is
available through the state department of
health.

The 14 carcinogenic chemicals re-
ferred to are regulated by federal and
state occupational safety and health acts.
We find it difficult to imagine purposes
which could justify the storage or use in
schools of such quantities of dangerous
materials, even though the compounds
are distributed among some 200 institu-
tions.

Since there are no permissible expo-
sure levels to chemical carcinogens we

(Continued on page 1358)
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The Pathologist’s TEM.

Fast. Economical.

Zelss EM9S-2. The World's Easlest-to-Operate
Electron Microscope.

Electron microscopy is now considered essential in the study
of renal biopsies, and is playing an increasingly larger role in
the histogenetic typing of tumors.

And the Zeiss EM9S-2 is a proven instrument in patient-
oriented labs.

For example, one lab we know has taken over 4600 electron
micrographs with a Zeiss EM3S-2 in a period of 1% years. A
soft tumor specimen that comes in one morning is out with
a definitive diagnosis the next afternoon. Viral diseases such
as herpes encephalitis and chicken pox can be diagnosed in
minutes (as can thrombasthenia) because so little preparation
is required.

It's this quick turn-around time, plus the low original invest-
ment, that makes the EM9S-2 definitely affordable and eco-
nomical for every clinical lab. Multiple operators cause no
problem—no realignment is necessary.

High contrast at low magnlfications

You get a clear picture of the relationships between cells,
because the EM9S-2 shines in the magnification range that
pathologists need most—Iless than 10,000X (typically 1800-
4700X). In addition, you can easily and rapidly get 7A
resolution.

Contact Zeiss today for details and a demonstration.

Nationwlde service.

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212)730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston,

Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills,Ont., M3B 2S6. Or call (416) 449-4660.

THE GREAT NAME IN OPTICS

WEST GERMANY
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A “seeing” computer developed by the
General Motors Research Laboratories has
recently become the first of its kind to go to
work on a U.S. automotive production line. The
employer: GM’s Delco Electronics Division.

Using a spe-
cial TV camera
as its eye, this
computer vision

e A computer

e, (N1AE CAN SEE
Shani gets its first
tronic part, ml i

casrinca 1CAN JOD.

Digitized Image Aetual Pat  that part and
then directs the
alignment of test probes over the chip contacts.

A unique relational modeling technique,
involving both local and global gray-level tem-
plate matching, makes it all possible.

Under development at the Labs are more
sophisticated computer vision systems. One of
them not only sees, it also learns from what
it sees.

Toillustrate:
Show the sys-
tem anew object.
A connectingrod,
say. It analyzes
the part, com-
putes its geomet-
ric properties,
forms a model,
and commits this
model tomemory.

It then has the knowledge to recognize similar
‘connecting rods.

- Moreover, the system has specially devel-
oped programming that allows it to locate a rod
amidst a collection of different parts...even if
the rod is poorly lit, or only partly visible, or
has a low-contrast background.

Computer vision. We’re turning it from a
dream into a reality.

Warren, Michigan 48090
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Tropical Medicine—New Vigor

There is a new intensity of interest in international health. An initial focus
seems to be on biomedical research. New directions are being considered
within our government; the Committee on International Health of the Insti-
tute of Medicine is preparing a report at the request of Congress; and a
number of other groups, such as the Rockefeller Foundation and the Insti-
tute of Society, Ethics and the Life Sciences, are looking again at inter-
national health as an area ripe for new thinking and initiatives. Beyond this,
the World Health Organization has recently launched a Special Programme
for Research and Training in Tropical Diseases, and a goodly number of
U.S. investigators are already involved in this major scientific assault on
diseases primarily found in the tropics.

The idea of blending science and technology into an international initia-
tive is by no means original. However, in this decade biomedical research
has not been a major force in American foreign policy. It is true that a
number of bilateral and international programs are well under way, but one
is impressed that these most often derive from other efforts rather than mus-
ter the initiative in their own right. Thus, there remains a challenge to con-
struct an effective and truly integrated alliance with foreign policy.

International health comprises a natural and comfortable combination of
science and technology with humanitarian concern. It is a truism that nei-
ther health nor illness recognizes national borders, although it is also obvi-
ous that much disease has a definable cartographic distribution. But one
might say that the somewhat descriptive field of geographic pathology is
being broadened into ‘‘geographic medicine’’ through forces of political,
social, and economic origin. The diseased and deprived whole human—not
just the parasitic granulomas in his liver or the lepromas in his skin—is
becoming of paramount concern. The existing scientific base in rapidly
moving fields such as immunology, cell biology, and genetics could well
serve as the foundation on which to forge a new initiative in tropical medi-
cine. Indeed, the ultimate success of the enterprise may depend on attract-
ing new investigators to work in fields such as tropical medicine—for ex-
ample, through the creation of new faculty positions at institutions. Such an
infusion of new scientific blood from a diversity of disciplines is important
to this relatively neglected area of biomedical research.

In terms of support, perhaps what is required is not so much a great gush
of money, but rather modest resources coupled with substantially enhanced
authority and an opportunity to work in an international setting. This might
increasingly take place within the framework of multinational organizations
such as the World Health Organization. A ‘‘people intensive’’ approach in
international health research may make very good sense not only in terms of
biomedical science, but also from a humanitarian perspective. No longer
may American scientists who work overseas simply retreat to our shores
with a trophy room full of specimens and data; instead, they must construct
continuing scientific linkages and mutually productive partnerships.

Although we will need to engage more of our best minds in research in
tropical medicine, there is already a growing interest in the immunologic
response to parasitic infections, and the study of relationships between cell
competence and malnutrition is generating excitement. Indeed, for the new-
ly trained investigator making his way, the scientific rewards are there. With
wide scientific opportunity as well as international humanitarian appeal, it
should be possible to generate renewed interest among ‘‘good people.’” If
we put our minds to it, the next decade may well see research in tropical
medicine come to the forefront in the search for new knowledge.—HoOWARD
A. MINNERS, Associate Director for International Research, National Insti-
tute of Allergy and Infectious Diseases, National Institutes of Health, Be-
thesda, Maryland 20014
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dispenser.

Dispensette is the universal
bottle-top dispenser that does lots of
things better than conventional all-
glass dispensers; dispensing alkaline
solutions without sticking or ‘freezing’
is one of them.

On a Dispensette, the plunger is
Teflon coated to insure smoother
movement inside the precision-
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: ground borosilicate glass cylinder.

% The flexible filling tube and curved
i —
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————
-

discharge tip are also
Teflon, eliminating external
glass tubing that could
break off, chip or crack.
(And either tube can easily
be cut to any desired
length).

There's a wide choice
of adjustable and fixed-
volume Dispensettes for fast,
accurate dispensing of exact

The universal Teflon’

It works as smoothly with
alkalis as with acids.

volumes from 0.1 to 50ml with better
than =1.0% accuracy and =0.1%
reproducibility. All can be auto-
claved at 120°C without disassem-
bling. All mount directly on 33mm
screw-neck reagent bottles, and on
most other size bottles, cans or
containers (including STJ 24/40 and
STJ 29/42 glassware) using optional
screw-in adapters. Dispensettes
work smoothly with all reactive
chemicals (except HF), including
concentrated alkalis.

For literature on the smoothest
working, least fragile universal
dispenser yet designed, just write:
Brinkmann Instruments, Cantiague
Road, Westbury, N.Y. 11590.

In Canada: 50 Galaxy Boulevard,
Rexdale, Ontario MOW 4Y5.

Brinkmann
Dispensette:

Available from: Ace Scientific / Bio-Rad Laboratories

Cole-Parmer Instrument Co. / Curtin Matheson
Scientific / Fisher Scientific / Preiser Scientific
Sargent Welch / Scientific Products / SGA Scientific
Arthur H. Thomas Co. / VWR Scientific.
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Order our great
biochemical GC
combination.

The first modern GC’s
especially designed for
the biochemical/clinical
researcher.

These Kontes gas chromatographs™* are the first
modern GC'’s especially designed for the biochemical/
clinical researcher.

Used singly or in combination, they offer exceptional
sensitivity and great flexibility.

The Kontes Series 4000 dual-oven GC is a versatile
instrument for investigators in all areas of biomedical
research, including steroids, carbohydrates,
triglycerides, fatty acids, lipids, drugs, the permanent
gases for anesthesia and pulmonary studies, stack gas
analysis, as well as aerobic and anaerobic studies

and pesticide analyses.

Our single-oven Series 2000 is designed as a
dedicated GC for repetitive situations in any lab— it
matches the detection performance of the Series 4000.

The 4000 and 2000 combination allows the same
columns and detectors to be used in either instrument
— interchangeable plug-in detectors are available for
hydrogen flame, electron capture and argon as well
as helium ionization.

A matched combination of Kontes GC’s allows you to
choose the research or dedicated unit best for your
work and budget. For complete details send for our
Biochemical GC Bulletin.

*U.S. Patent No. 3,122,014

KONTES

Vineland, N.J. 08360

Exclusive Distributors: KONTES OF ILLINOIS, Evanston, lllinois
KONTES OF CALIFORNIA, San Leandro, California
KONTES (U.K.) LTD., Carnforth, England
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line to high performance results

your pipe
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where
others stop

Increased detectability and

selectivity due to:

- a superior fluoresence
detector - 1000 fold more
sensitive than absorbance

* a unique resin

= - the ability to perform

EEEEER chemical
derivatizations

A detector to fit your

needs:

« fluoresence detector
standard

- electro-chemical

- UV

« ninhydrin

« colorimetric

Unattended, 24 hours/day
operation with automatic
sample injection and
temperature programming

Forinformation on the Aminco HPLC system,
contact your local representative or

AMERICAN INSTRUMENT COMPANY

DIVISION OF TRAVENOL LABORATORIES, INC.
Silver Spring, Maryland 20910-Phone: 301-589-1727

R AMINCO

€1977 Travenol Laboratories, Inc
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Required
Reading

from Waters ” the Liquid
Chromatography People

Y
New ! i
Analysis of
Pharmaceutical
Products

Describes rapid, economical assay & quan-
titation methods for many drug products.
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are at a loss as to what ‘‘unduly ex-
posed’’ means. Evidence that students
were not being exposed at all would be
much more encouraging.

The safe, lawful disposal of carcino-
gens referred to consists of burial in
a class I disposal site (2). We believe
that disposal of carcinogenic materials
by landfill is not suitable. Instead, the
carcinogen must be degraded. deacti-
vated, or incinerated.

This report (/) suggests that it is
likely that very large quantities of
chemical carcinogens (and not only
those regulated by federal and state oc-
cupational safety and health acts) are
present in schools (and elsewhere)
throughout the country. Moreover, it is
certain that these materials are often
used without knowledge of their dan-
gerous properties, without establishing
safe handling procedures, with no
thought given to emergency planning,
and with insufficient consideration of
methods of disposal.

Although we are encouraged at one
state’s recognition of the problem and in-
dications of their willingness to grapple
with it, we deplore the situation and
strongly recommend that a mechanism
for informing the users of such materials
of the potential hazards associated with
them be developed. Appropriate labels
and data sheets provided by the manu-
facturer or supplier might be a worth-
while step in this direction.

E. B. SANSONE
W. LUINSKY
Frederick Cancer Research Center,
Frederick, Maryland 21701
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Origins of an Ecological Theory

In his review of Biochemical Inter-
action between Plants and Insects (I)
Lawrence Gilbert (28 Jan., p. 387) infers
that the highly similar theories of Feeny
(2) and of Rhoades and Cates (3) relating
type of chemical defense by plants to the
Jikelihood of discovery of plants or indi-
vidual plant tissues by enemies were ar-
rived at by induction from the observed
patterns in the former case and by de-

duction from evolutionary ecological
theory in the latter. If true this would
suggest that ecological theory has now
reached a stage at which it can success-
fully compete with empiricism in de-
scribing natural patterns. Undoubtedly
ecological and evolutionary ideas con-
tributed importantly to both theories, but
before we congratulate ourselves on the
predictive power of *'selectionist think-
ing'’ a note of caution is in order.

At the outset of a study of plant-herbi-
vore interactions in desert ecosystems
Orians et al. (4) made predictions con-
cerning defensive chemistry in plants
and the expected grazing patterns of ani-
mals that feed on these plants, largely
from evolutionary theory and with a lim-
ited a priori knowledge of phytochemical
patterns. Gilbert suggests that it was
testing these predictions that led to the
theory presented by Rhoades and Cates,
but in fact most were not tested in any
depth. A major prediction that was so
tested, namely that herbivores that feed
on annual and early-successional plants
should be more generalized in their diets
than those that feed on more predictable
plants, such as woody perennials and
late-successional species, was confirmed
in the desert system, though, as Gilbert
points out, this finding may have no gen-
eral applicability. since most data from
other environments run counter to the
result. In hindsight. it appears that five
or six of the predictions made by Orians
et al. are probably right and five or six
are probably wrong.

The research that was most fruitful
with respect to the final theory was a
comparison of within-plant distribution
of defensive chemicals in the two domi-
nant perennials creosote bush and mes-
quite. studies that were not initiated
from the original predictive scheme.
From these studies our theory was de-
veloped largely by inductive processes,
with a liberal infusion of the ideas of
Orians and Schultz. Similarly, Feeny ar-
rived at his conclusions by generalizing
from his studies of between-plant distri-
bution of defensive substances, using
evolutionary arguments. Thus the dif-
ference was not so much in philosophical
approach as in type of data collected.

DAvID F. RHOADES
Department of Zoology. University of
Washington, Seattle 98195
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SPF-1000 * Corrected-Spectra
Spectrofiuorometer

SPF-500™ Series
Spectrofluorometers

AMINCO-BOWMAN ° Series
Spectrophotofluorometers

SPF-125* Series
Spectrophotofluorometers

FLUORO-COLORIMETER
Filter Fluorometer

il

B Operates in three modes—reflectance, fluor-
escence, and transmittance. The user can switch CHEM-GLOW * Photometer
from one mode to another by a simple adjustment
on the front panel.

B Can measure any part of a sample up to 20 x
20 cm, and will accept all media: gel tubes, gel
slabs, cellulose acetate, TLC plates, agarose,
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FLUORO-MONITOR* Analyzer

grator or with our PDQ), a solid state computing SPF-1000® Corrected-Spectra Spectrofluorometer —
integrator which produces an automatic digital top-of-the-line instrument for the most sophisticated
printout. research applications.

B Features 100 combinations of slit width and SPF-500™ Series Spectrofluorometers —quality grating
height, both tungsten and deuterium light instruments for today’s research needs with a sensitivi-
sources, automatic zeroing, and much more. ty and resolution comparable to the SPF-1000 instru-

The RFT provides you with the features you ment.

want in a research or special purpose densi- AMINCO-BOWMAN®Series Spectrophotofluorometers
tometer, at a price $3,000 less than other com- — provide wavelength scanning with high-quality grat-
parative models. ing separation of wavelength. Over 5,000 units are
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FLUORO-COLORIMETER for filter fiuorometry,
colorimetric, tubidimetric, and nepheiometric applica-
tions,

FLUORO-MONITOR® Analyzer — for high-perfor-
mance liquid chromatography fiuorescence applica-
tions.

CHEM-GLOW ® Photometer — for bioluminescent and
chemiluminescent applications.
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€A fair-minded.
wide-ranging ac-
count of academic
science.
President Richard Lyman
Stanford University
€An excellent, bal-
anced. and well-re-
searched appraisal
of the present sta-
tus and health of
American academ-
ic science.
Harvey Brooks
Harvard University
&This study...places in clear focus the prob-
lems that must be faced...if the quality of
that endeavor is to be maintained.
President William C. Friday
University of North Carolina

THE STATE OF
ACADEMIC SCIENCE

The Universities in the

Nation’'s Research Effort
by Bruce L.R. Smith — Joseph J. Karlesky

T Biake U\ heatermic Soence.

This major report of the strengths and
weaknesses of the science and engi-
neering roles of our universities repre-
sents a most detailed, first-hand as-
sessment, which is likely to be a bench-
mark work for some time to come. Con-
ducted under an NSF Frant and pub-
lished with the help of the Alfred P.
Sloan Foundation, this significant
study covers every major natural sci-
ence discipline an ana]o

yzes prospects
for the future. 264 pp.

Order from Change Magazine Press,
NBW Tower, New Rochelle, N.Y.
10801. $5.95; $6.95, if billed.

BOOKS RECEIVED AND

BOOK ORDER SERVICE
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the SCIENCE report on
cancer research

SEEDS OF
DESTRUCTION

Thomas H. Maugh II

and Jean L. Marx
American Association for
the Advancement of Science

Now, from the pages of Science,
comes a report on what is really
happening in cancer research.
Two investigative reporters set it
all down in language easily under-
stood even by nonprofessionals,

drawing on months of intensive
research and hundreds of inter-
views with leading specialists.
Published in cooperation with the
American Association for the Ad-
vancement of Science.

251 pages, $17.95

Ir-wqp

dtscence

227 West 17 Street,
New York, N.Y. 10011
In U.K.: Black Arrow House,

2 Chandos Road, NW10 6NR,
London, England

Prices subject to change without notice.
Prices slightly higher outside the U.S.
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Corporation, Albany, N.Y.). xviii, 512 pp., il-
lus. $45. IARC Scientific Publications No. 14.

Environmental Physiology of Animals. J.
Bligh, J. L. Cloudsley-Thompson, and A. G.
Macdonald, Eds. Halsted (Wiley), New York,
1977. viii, 456 pp., illus. Cloth, $42.50; paper,
$19.95. To order this book circle No. 485 on
Readers’ Service Card.

Environmental Pollution and Carcinogenic
Risks. Pollution de I'Environnement et Ris-
ques Cancerogenes. Papers from symposium,
Lyon, Nov. 1975. Claude Rosenfeld and Wal-
ter Davis, Eds. International Agency for Re-
search on Cancer, Lyon, 1976 (U.S. distrib-
utor, Q Corporation, Albany, N.Y.). 476 pp.,
illus. Paper, $20. INSERM Symposium Series
vol. 52. IARC Scientific Publications No. 13.

Environments Sédimentaires Anciens et Mi-
lieux de Vie. Introduction a la Paléoécologie.
Jean-Claude Gall. Doin, Paris. 1976. 228 pp.,
illus. + plates. Paper, 80 F.

Equalities and Inequalities in Health. Pro-
ceedings of a symposium, London, Sept.
1975. C. O. Carter and John Peel, Eds. Aca-
demic Press, New York, 1976. x, 170 pp., il-
lus. $10.50.

Essays in Biochemistry. Vol. 12. P. N.
Campbell and W. N. Aldridge. Eds. Published
for the Biochemical Society by Academic
Press, New York, 1977. x. 154 pp.. illus. Pa-
per, $7.

Essential Physics in the World Around Us.
Jerry B. Marion. Wiley, New York, 1977. x,
444 pp., illus. $13.95. To order this book circle
No. 516 on Readers’ Service Card.

Eugenics and Politics in Britain, 1900-1914.
G. R. Searle. Noordhoff, Leyden, Nether-
lands, 1976. viii, 148 pp. Dfl. 45. Science in
History, No. 3.

Every Object Is a System. A Cognitive Basis
for System Description. Patrick Doyle. Pub-
lished by the author, Duncannon, New Ross.
Co. Wexford, Ireland, 1976. xxii, 250 pp.. il-
lus. Paper, £10.

Evolution and Ecology. Essays on Social
Transformation. Julian H. Steward. Jane C.
Steward and Robert F. Murphy, Eds. Univer-
sity of Illinois Press, Urbana, 1977. x. 406 pp.
$12.95.

Exchange Systems in Prehistory. Papers
from symposia, San Francisco, May 1973,
and Dallas, May 1975. Timothy K. Earle and
Jonathon E. Ericson, Eds. Academic Press.
New York, 1977. xiv, 274 pp., illus. $20. Stud-
ies in Archeology. To order this book circle
No. 517 on Readers’ Service Card.

Finite Mathematics. F. Lane Hardy. Harper
and Row, New York, 1977. xvi, 448 pp., illus.
$11.95.

Fish Population Dynamics. J. A. Gulland,
Ed. Wiley-Interscience, New York, 1977. xii,
372 pp.. illus. $27. To order this book circle
No. 486 on Readers’ Service Card.

Fixed Points. Algorithms and Applications.
Proceedings of a conference. Clemson, S.C.,
June 1976. Stepan Karamardian, Ed. Aca-
demic Press, New York, 1977. x. 494 pp., il-
lus. $19.50. To order this book circle No. 487
on Readers’ Service Card.

Food in Chinese Culture. Anthropological
and Historical Perspectives. K. C. Chang,
Ed. Yale University Press, New Haven,
Conn., 1977. x, 430 pp. $20.

Food Power from the Sea. The Seaweed Sto-
ry. Lee Fryer and Dick Simmons. Illustra-

tions by Christine Becker. Mason/Charter,
New York, 1977. xiv, 220 pp. Cloth, $9.95;
paper, $5.95.

Foraminifera. Vol. 2. R. H. Hedley and C.
G. Adams, Eds. Academic Press, New York,
1977. x, 266 pp., illus. $23. To order this book
circle No. 518 on Readers’ Service Card.

Fourier Transform NMR Techniques. A
Practical Approach. K. Miillen and P. S.
Pregosin. Academic Press, New York, 1976.
X, 150 pp.. illus. $14.75. To order this book
circle No. 488 on Readers’ Service Card.

Fuels, Furnaces and Refractories. J. D.
Gilchrist. Pergamon, New York, 1977. xiv,
354 pp., illus. Cloth, $14; paper, 3$8. Inter-
national Series on Materials Science and
Technology, vol. 21. Pergamon International
Library. To order this book circle No. 524 on
Readers’ Service Card.

General Microbiology. The Student’s Text-
book. Peter Hunter. Mosby, St. Louis, 1977.
X, 366 pp., illus. Paper, $9.95.

Genetics. A Survey of the Principles of
Heredity. A. M. Winchester. Houghton Mif-
flin. Boston. ed. 5. 1977. xiv. 498 pp.. illus.
$13.95.

The Granulocyte. Function and Clinical Uti-
lization. Proceedings of a symposium, Wash-
ington, D.C., 1976. Tibor J. Greenwalt and G.
A. Jamieson, Eds. Liss, New York, 1977. xiv,
342 pp., illus. $30. Progress in Clinical and Bi-
ological Research, vol. 13. To order this book
circle No. 525 on Readers’ Service Card.

Graphs, Surfaces and Homology.An In-
troduction to Algebraic Topology. P. J. Gib-
lin. Chapman and Hall, London, and Halsted
(Wiley), New York. 1977. xvi, 330 pp., illus.
Paper, $10.50. Chapman and Hall Mathemat-
ics Series.

Grief and Mourning in Cross-Cultural Per-
spective. Paul C. Rosenblatt, R. Patricia
Walsh, and Douglas A. Jackson. HRAF
Press, New Haven. Conn., 1976. x, 232 pp.
Cloth, $9; paper, $4.50.

Group Therapy. A Behavioral Approach.
Sheldon D. Rose. Prentice-Hall, Englewood
Cliffs, N.J., 1977. xii, 308 pp. $9.95.

The Growth of Crime. The International
Experience. Leon Radzinowicz and Joan
King. Basic, New York, 1977. x, 342 pp.
$11.95.

Handbook of Library Regulations. Marcy
Murphy and Claude J. Johns, Jr. Dekker,
New York, 1977. xii, 162 pp. $19.75. Books in
Library and Information Science, vol. 20.

Handbook of Modern Personality Theory.
Raymond B. Cattell and Ralph Mason Dreger.
Hemisphere, Washington, D.C., and Halsted
(Wiley), New York, 1977. xii, 804 pp., illus.
$37.50. The Series in Clinical and Community
Psychology. To order this book circle No. 489
on Readers’ Service Card.

Handbook of Unusual Natural Phenomena.
Compiled by William R. Corliss. Illustrated
by John C. Holden. Sourcebook Project, Glen
Arm, Md., 1977. vi, 542 pp. $14.95.

Harpers Ferry Armory and the New Tech-
nology. The Challenge of Change. Merritt Roe
Smith. Cornell University Press, Ithaca,
N.Y., 1977. 364 pp., illus. $17.50.

Human Ecology in the Tropics. J. P. Garlick
and R. W. J. Keay, Eds. Taylor and Francis,
London. and Halsted (Wiley), New York, ed.
2,1977. x, 202 pp., illus. $12. Symposia of the
Society for the Study of Human Biology, vol.
16.

Human Sleep and Its Disorders. Wallace B.
Mendelson, J. Christian Gillin, and Richard
Jed Wyatt. Plenum, New York, 1977. xiv, 260
pp., illus. $19.50.

Humanistic Botany. Oswald Tippo and Wil-
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MULTIFUNCTION
“DATA LOGGER

The Wescor DL-520 is a portable, battery-operated, 20
channel analog data acquisition system. Specifically de-
signed for use in environmental studies, it will accept
data directly from almost any type of sensor without
external signal conditioning.

FEATURES
Only data logger capable of measuring water potential
20 input channels, up to 60 sensors on the main frame
Optional 10 channel expander for 30 additional sensors
Micropower integrated circuits for low power drain and long life
Choice of recording methods; strip chart, digital printer, cassette
tape
Built-in electronic reference junction for
thermocouples
Programmable pin board
Wide variety of modules available
- Max.-Min. temperature
- Relative humidity or soil
moisture

copper-constantan

- Temperature

- Counting integrator

- Wind speed and direction
- Sap flow velocity - Custom modules designed
- Universal DC to your specifications

W= WESCOR, INC

Circle No. 273 on Readers’ Service Card

459 South Main St.
Logan, Utah 84321

(801) 752-6011

16 x 20" x 15"
38 pounds

CLEARANCE

AAAS is having a sale. All of
our 1969-1975 annual meet-
ing audiotapes must be sold.

Over 100 tapes in other fields
are also available at these reduced
prices. (Check the 1976 AAAS
audiotapes brochure for the list.)

We've cut our prices by at least
30 percent. Sale prices are $12 a
session for cassette recordings or
$6 a session for reel-to-reel tapes.

Quantities are limited; send your
order in right away!

Economics of Pollution (One
Session) 85-70.

Workers and the Environ-
ment (One Session) 89-71.
Population Control in Social
and Economic Perspectives
(One Session) 96-71,

The Energy Crisis: Some Im-
plications and Alternatives
(Sessions I-1V) 101-71.

Must We Limit Economic
ggowth? (Sessions I-1V) 134-

Humanizing the Earth (One
Session) 147-72.
Non-Nuclear Energy for
Development (Sessions 1-1V)
L 148M-73.

Transfer of Technology and
National Economic Develop-
ment (Sessions I-VI) 163M-
73.

“Dismal Science” Comes of
Age: Economics in America’s
Third Century (One Session)
174-74.

Energy and Society (Ses-
sions I-11) 175-74.

implied New Directions for
Science and Technology (One
Session) 180-74.

Science and the People’s Re-
public of China (Sessions I-Il)
184-74. .
Educational Planning (Ses-
sions I-1[) 167M-73.

Name
Title
Institution
Address
City
State/Zip
Total
— Check enclosed. __Bill me.
__Cassette tapes. _ Reel-to-Reel
tapes.
—Please send a copy of 1976
AAAS audiotapes brochure.

Please allow 6-8 weeks for delivery.
Send to: AAAS Audiotapes, 1515
Massachusetts Avenue, N.W., Wash-
ington, D.C. 20005.

-/
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The Freezer People

N

<"’/i:IORSE RADIS

H
PPEROXIDASE-[*H]

for studies
involving retrograde

axonal transport of protein
Bio-Freezers. 12 and 20 cu. ft. chest and

13 cu. ft. upright models to —75° C and
—90° C guaranteed in a + 85°F am-
bient. The self-charging battery safely
alarm system is standard. Our literature
has the details.

Horseradish peroxidase, [*H(G)]-
>10Ci/mmol Distilled water
NET-545 $130/50uCi $305/250uCi

Not for use in humans or clinical diagnosis

New England Nuclear

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

BOX 649 « MARIETTA, OHIO 45750 « AREA CODE 614/373-4763
TELEX 24-5394 « TOLL FREE IN-WATS SERVICE 800-848-9730 AREAS 1. 24 3

: Forma Scientific

NEN Canada Ltd., Lachine, Quebec; NEN Chemicals GmbH, Dreieich, W. Germany

Circle No. 234 on Readers’ Service Card
Circle No. 247 on Readers’ Service Card

WAZER SHORTAGE

€ WHY WASTE WATER DOWN THE DRAIN?
Order a Savant Recirculating Water Cooler

There are many applications in the labor-
atory where large amounts of cold water are
required for cooling purposes.

Two UL Listed models with self-priming pumps.

Adjustable water temperature —5°C to +28°C.
Exclusive with Savant — Sonalert water level alarm.

Completely mobile.

Conserve now! Write or call for literature, or
Model RWC100AC order direct for immediate de“VOry from:
1 HP. Air Cooled SAVANT INSTRUMENTS, INC.
Compressor — 7000 BTU 221 Park Ave., Hicksville, New York 11801

Model RWC50AC Price: $1,750.00
1/2 HP. Air Cooled (516) 935-8774

G Savant

Price: $1,250.00
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liam Louis Stern. Illustrations by Alice R.
Tangerini. Norton, New York, 1977. xvi, 606
pp- $13.95. Teacher’s Manual. Oswald Tippo
and William Louis Stern. viii, 80 pp.

The Hydrophobic Fragmental Constant. [ts
Derivation and Application. A Means of
Characterizing Membrane Systems. Roelof F.
Rekker. Elsevier, New York, 1977. xx, 390
pp., illus. $39.93. Pharmacochemistry Li-
brary, vol. 1.

Immobilized Enzymes. Klaus Mosbach, Ed.
Academic Press, New York, 1976. xx, 1000
pp., illus. $48. Methods in Enzymology, vol.
44. To order this book circle No. 490 on Read-
ers’ Service Card.

Immunologic Psychology and Psychiatry.
Wallace Marshall. University of Alabama
Press, University, 1977. xx, 198 pp. $15.

In-Beam Gamma-Ray Spectroscopy. H.
Morinaga and T. Yamazaki. North-Holland,
Amsterdam, 1976 (U.S. distributor, Elsevier,
New York). xiv, 528 pp., illus. $61.25.

Individually Guided Elementary Education.
Concepts and Practices. Herbert J. Klaus-
meier, Richard A. Rossmiller, and Mary
Saily, Eds. Academic Press, New York, 1977.
Xviii, 376 pp., illus. $14.95. To order this book
circle No. 491 on Readers’ Service Card.

Inequality in American Communities. Rich-
ard F. Curtis and Elton F. Jackson. Academic
Press, New York, 1977. xii, 356 pp. $19.50.
Quantitative Studies in Social Relations. To
order this book circle No. 519 on Readers’
Service Card.

In Search of Ourselves. An Introduction to
Physical Anthropology. Frank E. Poirier, Ed.
Burgess, Minneapolis, ed. 2, 1977. xiv, 478
pp., illus. Paper, $9.95.

Interaction of Radiation with Solids and Ele-
mentary Defect Production. Chr. Lehmann.
North-Holland, Amsterdam, 1977 (U.S. dis-
tributor, Elsevier, New York). xviii, 342 pp.,
illus. $48.95. Defects in Crystalline Solids,
vol. 10.

International Nonproprietary Names (INN)
for Pharmaceutical Substances, 1976. Cum-
mulative List No. 4. World Health Organiza-
tion, Geneva, 1976 (U.S. distributor, Q Cor-
poration, Albany, N.Y.). xviii, 314 pp. Paper,
$19.50. ‘

Interpretation of Biochemical Multitest Pro-
files. An Analysis of 100 Important Condi-
tions. Paul L. Wolf. Masson, New York,
1977. xvi, 296 pp., illus. $19.50.

Introduction to Environmental Remote Sens-
ing. E. C. Barrett and L. F. Curtis. Chapman
and Hall, London, and Halsted (Wiley), New
York, 1977. xii, 336 pp., illus. + plates.
$27.50. To order this book circle No. 492 on
Readers’ Service Card.

Introduction to Probability and Statistics.
Henry L. Alder and Edward B. Roessler.
Freeman, San Francisco, ed. 6, 1977. xiv. 426
pp., illus. $12.95.

Introduction to Statistical Methods. Basil P.
Korin. Winthrop, Cambridge, Mass., 1977.
xviii, 426 pp. $13.95.

An Introduction to the Botany of Tropical
Crops. Leslie S. Cobley. Revised by W. M.
Steele. Longman, New York, ed. 2, 1977. xvi,
372 pp., illus. Paper, $12.75.

Introduction to the Renormalization Group
and to Critical Phenomena. Pierre Pfeuty and
Gérard Toulouse. Translated from the French
edition (Grenoble, 1975) by G. Barton. Wiley-
Interscience, New York, 1977. xii, 190 pp., il-
lus. $19.95. To order this book circle No. 520
on Readers’ Service Card.

Introduction to the Spectroscopy of Biologi-
cal Polymers. D. W. Jones, Ed. Academic
Press, New York, 1976. xii, 328 pp., illus.
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$25.50. To order this book circle No. 521 on
Readers’ Service Card.

Jeux avec IInfini. Voyage a Travers les
Mathématiques. Roézsa Péter. Editions du
Seuil, Paris, 1977. 308 pp., illus. Paper, 18 F.
Collection Points Sciences 6.

Knowledge and Development. Vol. 1, Ad-
vances in Research and Theory. Willis F.
Overton and Jeanette McCarthy Gallagher,
Eds. Plenum, New York, 1977. xviii, 258 pp.
$18.95.

Laterite and Landscape. M. J. McFarlane.
Academic Press, New York, 1976. xiv, 152
pp., illus. + plates. $12.75. To order this book
circle No. 522 on Readers’ Service Card.

Macromolecules. Vol. 1, Structure and
Properties. Hans-Georg Elias. Translated
from the third German edition (1975) by John
W. Stafford. Plenum, New York, 1977. xlvi,
532 pp., illus. + index. $39.50.

Mechanics of Underwater Noise. Donald
Ross. Pergamon, New York, 1976. xiv, 376
pp., illus. Cloth, $25; paper, $15. To order this
book circle No. 526 on Readers’ Service
Card.

The Mechanism of Action of Androgens. W.
I. P. Mainwaring. Springer-Verlag, New
York, 1977. xii, 180 pp., illus. $28.80. Mono-
graphs on Endocrinology, vol. 10. To order
this book circle No. 493 on Readers’ Service
Card.

The Mechanisms of Mineralization in the In-
vertebrates and Plants. Papers from a sympo-
sium, Georgetown, S.C., Oct. 1974. Nori-
mitsu Watabe and Karl M. Wilbur, Eds. Pub-
lished for the Belle W. Baruch Institute for
Marine Biology and Coastal Research by Uni-
versity of South Carolina Press, Columbia,
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Elsevier, New York). x, 286 pp., illus. $34.50.

Rites of Passage. Adolescence in America,
1790 to the Present. Joseph F. Kett. Basic,
New York, 1977. xii, 328 pp. $16.50.
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Service Card.

Snakes. A Natural History. H. W. Parker.
Revised and enlarged by A. G. C. Grandison.
Illustrated by B. C. Groombridge. British Mu-
seum (Natural History), London, and Cornell
University Press, Ithaca, N.Y., 1977. iv, 108
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354 pp., illus. $30. Benchmark Papers in Hu-
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1172 pp., illus. + index. $45.

The Unfinished Agenda. The Citizen’s Poli-
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