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Which of these Ultracentrifuge Accessories
canyou useinyourresearch? g

No matter what your centrifugation
needs, Beckman can supply them. In ultra-
centrifugation, Beckman offers four L5
models with top speeds from 40,000 to
75,000 rpm, plus a full line of rotors, tubes
and accessories.

In density gradient centrifugation, for
example, Beckman provides the gradient
materials, the gradient former, the frac-
tionating device to remove the fractions
after the run, and the flow cell and
spectrophotometer to provide a written
record. All highest quality; all designed to
work together.

For literature on the L5, ask for bro-
chure SB-400; for accessories ask for cata-
log PL-174. Write Beckman Instruments,
Inc., Spinco Division, 1117 California
Avenue, Palo Alto, CA 94304.

1. Rotors — a complete selection of 36
Beckman fixed angle, swinging bucket,
zonal, continuous flow, and vertical tube
rotors. 2. Tubes — five different tube
materials, including cellulose nitrate.

3. Fraction Recovery System for all popular
size tubes. 4. Prep UV Scanner gives
Beckman preparative ultracentrifuges
analytical capability with absorption optics.
5. Slow Acceleration Accessory for
reorientation and shallow gradient studies.
6. w2t Integrator computes total

centrifugal effect automatically. 7. Gradient
Former forms linear density gradients in

up to 3 tubes simultaneously. 8. Density
Gradient Chemicals — new line of high
quality sucrose and heavy metal salts.

9. Schlieren Optics provides photographs of
particle movement.

BECKMAN-"
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Hotpack anticipates the researcher’s needs
with a complete line of CO, incubators

Mechanically-convected and water-jacketed
COzincubators. 5-50 cu ft capacities. Bench-top
units with up to 74 sq ft of load area. Single,
double and four-door floor models with up to 208
sq ft of load area. Temperature ranges down to
0°C and up to 60°C. Accurate Tempstat or solid

state proportional control with +0.2°C temper- -

ature uniformity.

Standard direct set percent CO: tension 0 to
20% . Fast pushbutton CO; recovery. Built-in air
supply. Automatic safety thermostat. Elevated

RH to 98%. 5,6,10,12,24 and 50 cu ft capacities.
Most models available with built-in self-decon-
tamination.

Hotpack options include: Digital set and readout
solid state proportional temperature control with
0.1°C resolution; Analytical CO, control/ monitor
with digital readout and +=0.1% tension stability;
Direct-dial solid state RH control system with
effective range of 70% to 98% RH.

Always the right model for your application . . .
including a full line of walk-in incubators.

EXPLORE THE FULL LINE OF HOTPACK CO, INCUBATORS. SEND FOR COMPLETE CATALOG TODAY!

L

“the incubator’s first name”

HOTPACK CORPORATION

COTTMAN AVENUE AT MELROSE ST., PHILADELPHIA, PENNSYLVANIA 19135 (215) 333-1700 - 800-523-3608
IN CANADA: HOTPACK (CANADA) LTD., WATERLOO, ONT. (519-884-3590) H-122
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Two species of North American cats.
(Top) Restoration of extinct, cheetah-
like cat (Felis trumani), late Pleisto-
cene, North America; (bottom) living
mountain lion (Felis concolor), late
Pleistocene and recent of North and
South America. See page 981. [Draw-



7) Reviews of Science

Philip H. Abelson
Series Editor

AAAS brings you outstanding publications on the critical issues of today . . . a series of
Compendium Volumes that includes authoritative articles originally published in SCIENCE
— articles you would have clipped for future reference if you knew then what the critical
issues of today would be — articles you will want to assign your students for background
reading, or use to supplement your own professional library. . . . Each compendium is avail-
able in your choice of casebound or paperbound edition. Order one—or all of them—today!

ENERGY: :f;,s(li;l;;;rwtion, POPUL ATION' Dynamics, Ethics,

* and Policy

A collection of enduring and readable articles on prob- The cthics of choice . . . the interrelationship of popula-
lems in the use of energy for food production and dis- tion size and cconomic development . . . the consequences
tribution; the potential of oil, coal, gas, and uranium for of population growth—such arc the issues debated in this
meeting present and future cnergy .nceds; long-term collection of outstanding articles, research reports, and
optional energy sources such as geothermal and solar policy debates. The papers provide a close look at popu-
energy and the possible use of methanol as a supple- lation research as conducted and reported by American

scientists, as well as a glimpse at the continuing

debate between those who advocate different
methods of contraception and population
control.

ment to or substitute for dwindling gasoline sup-
plies. This compendium provides a wealth of
information for individuals as well as those
in industry.

Politics, Economics, . Renewable and Non-
FOOD: MATERIALS° renewable Resources

Nutrition, and Research

This report is essential reading for everyone An important cxploration of the new set of
concerned with the serious problems we face realities affecting the flow of raw materials.
in meeting the world’s food needs. It contains This compendium probes the implications of
thirty-one articles on the perspectives and politics national policy, energy constraints, environmental
of the world food situation, the nutritional aspects of considerations on materials production and use, the
world food problems, and the impact of agricultural perspectives in nceds and supplies of resources, high
and biological research on food production and availa- technology materials, and recnewable and rcusable re-
bility. Together thesc articles provide a provocative reas- sources. Essential reading for everyone concerned with
sessment of the worldwide food crisis and a realistic look materials issues and their import for the health of indus-
at our options for the future. trial cconomies, the future of materials rescarch, and,

ultimately, the quality of life.

Price for each Compendium: Retail: $12.95 casebound, $4.95 paperbound; AAAS Member: $11.95 casebound, $4.45 paperbound.

( American Association for ’
ORDER FORM ’ the Advancement of Science
Department CV
1515 Massachusetts Avenue, N.W.
Please send the following Compendium Volumes: Washington, D.C. 20005
ENERGY POPULATION FOOD MATERIALS
casebound casebound casebound casebound
paperbound paperbound paperbound paperbound

Price for each Compendium: Retail: $12.95 casebound, $4.95 paperbound; AAAS Member: $11.95 casebound, $4.45 paperbound.
[] Check enclosed (payable to AAAS) [ Please bill me

Remittance must accompany member orders. Please allow 6-8 weeks for delivery.

Name

Address

\ City : State Zip Code j
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Metrohm

for moisture
measurements

from40ppm -
to 100 percent.

. 7
{

detects water in gases,
or liquids at levels as low as LA §
~ 10ppm or as high as 100%. =~ F =g

- Metrohm’s titration N
vessels allow addition of
solids or gaseous samples
without introducing ,
atmospheric moisture, and ]
the ‘snap-in’ buret units =
permit instant change
of reagents or solvents,
eliminating ‘down time’ B
The unique drying system %
utilizes Karl Fischer reagents. "

The E547 performs direct and ™%

back titrations automatically, and trial ‘
titrations can be done manually. Iodometric titrations
(Bromine Number or Index) can also be done

automatically. Write for literature.

IY{Metrohm Eb47
L4 Karl Fischer Titrator

Division of Brinkmann Instruments, Inc., Cantiague Road, Westbury, N.Y. 11590
In Canada: 50 Galaxy Boulevard, Rexdale, Ontario MOW 4Y5.
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TIAA-CREF
Supplemental
Retirement
Annuities
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Supplemental Retirement Annuities (SRA’s) are new forms of TIAA and CREF contracts
designed expressly for use by persons who want to set aside tax-deferred retirement
funds over and above amounts being accumulated under their institution’s basic
retirement plan. They are available for employees of colleges, universities, private schools
and certain other nonprofit educational organizations with tax-deferred annuity
(salary-or-annuity option) programs. Through a properly drawn agreement

with their institution, staff members may divert part of their compensation before

taxes to the purchase of these new contracts.

And SRA’s are cashable at any time. this means that

if the money accumulated by salary reduction is needed before retirement, the SRA
contracts can be surrendered for their cash value. Benefits, whether payable in cash or
as income, are taxable as ordinary income when received.

001,

For more information and answers to questions send for your copy of the booklet on
Supplemental Retirement Annuities.

[ e e e ——

Send me a booklet describing TIAA

TIAA-CREF Supplemental Retirement Annuities.

Name

Address

Street

Nonprofit
Employer

Teachers Insurance and Annuity Association wi
730 Third Avenue, New York, New York 10017

l City State Zip

924 Circle No. 167 on Readers’ Service Card SCIENCE, VOL. 195
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Youdont have to
be rich to be bright.

Introducing the Olympus
CH; the first microscope that’s >

as easy on your eyes as it is =

on your budget. A special J
Olympus observation tube

coating process reduces

light loss to a negligible level. So it
transmits more than twice as much light
as conventional observation tubes. So you
spend less time viewing each slide.

The Olympus CH is designed for
smooth, easy operation. It has a large
stage and large, accessible control knobs
‘placed near the base for maximum
comfort. With its advanced styling and
modular design, it has features you'd
normally only find on much more
expensive microscopes.

How did we get to be so bright?

and title)

ﬁ.i

We’ve been making precision
struments since 1919. We
pioneered fiberoptics. And we
are responsible for the Vanox
Universal Research
Microscope, Olympus OM
camera systems and tape recorders, just
to name some Olympus achievements.

But the only way to find out if we're
as bright as we say we are, is to try an
Olympus CH yourself. Drop us a line or
send us this coupon, and we’ll send you
an Olympus representative for a
demonstration. Tell us what size shirt you
wear, and he’ll also bring you a blue
Olympus T-shirt, free.”

Then you can let the world know
what you’ve known all along: “You don’t
have to be rich to be bright.”

OLYMPUS

SEEING BEYOND MAN S VISION

W

y (or institution)

State

Zip

Size: Small,

Olympus Corporation of America

Medium or Large (circle one)

2 Nevada Drive, New Hyde Park, New York 11040

“T-shirt offer expires July 31, 1977.
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How pathologists feel...

about the Zeiss Photomicroscope:

“l make my living looking through a microscope 4-5 hours a day,
mostly under heavy pressure, so | want the best | can get. And
we don’t make photographers out of our pathologists—the Zeiss
Photomicroscope does it for us.”

“It gives me the quality pictures and operating ease | need.” (And
now it even comes with automatic coding).

“The Photomicroscope is certainly great for cytology. Once you're
spoiled by its tremendous resolution for tissue, no other micro-
scope shows you anything.” .

“The optics are great—no fuzzy edges. | need Zeiss quality for
slide projection during conferences.”

Nationwide service.

about Zeiss Clinical Microscopes:
“Ever since our lab got Zeiss Microscopes, we get 100% on State
proficiency.”

“You switch to phase contrast by just swinging in the phase ring.
The Standard reveals so much more detail, you hope you’ll never
have to work with any other microscope.”

“My Standard never needs service.”

“Ours is over 20 years old. We keep adding accessories, e.g., for
fluorescence. We just got a new binocular tube and the Zeiss
keeps working like new."”

And now . . . a light-pointer

The new dual observation head with light-pointer has smoothest
movement for pointing to minutest details, red-green light vari-
ability for best contrast.

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, Den Mills, Ont., M3B 2S6. Or call (416) 449-4660.

THE GREAT NAME-.IN-OPTICS

WEST GERMANY




In the critical work of tissue dissocia-
tion prior to the-establishment of primary
cultures or to the isolation of specific cell
types, the researcher must separate cells
from the extracellular matrix without
damaging the cells themselves.

For tissue culture,
cell studies...

One approach to this problem involves
the use of collagenase, a natural mixture
of digestive enzymes from a non-toxic
strain of Clostridium histolyticum.

Worthington, prime source of several
types of collagenase, enlisted the cooper-
ation of dozens of prominent researchers
to evaluate various mixtures of collage-
nase for the dissociation of tissue types.
This program, together with improved
fermentation and assay techniques allows
Worthington to offer four, well-defined
tissue-selective collagenase preparations:

TYPE CHARACTERISTIC  TISSUE BEST SUITED

| Normal balance Fat cells, Adrenal

tissue

Worthington’s four
tissue-specific
collagenases and
high purity enzymes
for optimum

tissue dissociation

1] High Clostridio-
peptidase B

Liver,Bone, Thyroid,
Salivary, Heart tissue

mn Low Proteolytic
activity

Mammary tissue

Pancreatic Islet
cells

v Low Tryptic activity

A second approach involves the use of
combinations of more purified enzymes to
dissociate tissues. For this work, Worth-
ington offers several high-purity enzymes
including collagenase, trypsin, elastase
and hyaluronidase. Both approaches are
suitable — which one the researcher se-
lects depends upon the type of tissue and
the particular requirements of the study.

These and other enzymes and biochemi-

> Worthington Biochemical Corporation
cals are listed in the Worthington Research

Freehold, New Jersey 07728

11 MARCH 1977

Enzyme catalog. To request a copy, or for
additional technical information, use the
attached coupon or contact Worthington
technical service by calling tol/-free (800)
631-2142. In New Jersey only, call collect
(201) 462-3838.

IIII|||“| “|||IIIII
I

Call Toll Free: 800-631-2142

[] Worthington Biochemical Catalog

Send technical information on the following:

[] Collagenase
] Trypsin
[] Elastase and Hyaluronidase

NAME
WorthingTOon
I TITLE
Worthington Biochemical Corporation INSTITUTION
Freehold, New Jersey 07728 USA
A Subsidiary of Millipore Corporation ADDRESS
city STATE ZIP

L
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comprenensive

ouUrs for the askin

Write us and we’ll rush you this latest version of an old favorite—or circle our
reader service number on the request card. We'll also see that you get a free
subscription to our informative newsletter, Biologics.

CALBIOCHEM

10933 N. Torrey Pines Rd.
La Jolla, Calif. 92037
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1. Advances in Behavioral Pharmacology, voiume 1

Edited by TRAVIS THOMPSON and PETER B. DEWS

Third Edition

This new continuing publication will cover major
research areas in behavioral pharmacology (psycho-
pharmacology), and provide a synthetic and analytic
review of significant factors involving the effects of
drugs on the behavior of both humans and experimen-
tal animals. The articles will largely be limited to the
behavioral action of drugs; however, from time to time
papers dealing with basic mechanisms of action will
be included.

CONTENTS: D. E. McMillan, Behavioral Pharmacology
of the Tetrahydrocannabinols. R. A. Meisch, Ethanol
Self-Administration: Infrahuman Studies. C. R. Schuster

and R. L. Balster, The Discriminative Stimulus Proper-
ties of Drugs. J. B. Appel and L. A. Dykstra, Drugs,
Discrimination, and Signal Detection Theory. P. B.
Dews and G. R. Wenger, Rate-Dependency of the Be-
havioral Effects of Amphetamine. R. Pickens, Behavioral
Pharmacology: A Brief History. 7. Thompson, Current
Status of Behavioral Pharmacology.

1977, 288 pp., $16.50/£11.70 ISBN: 0-12-004701-2;
also available in Library Edition with Microfiche,
$21.50/£15.25 ISBN: 0-12-004770-5; Microfiche only,
$11.50/£8.15 ISBN: 0-12-004771-3

2. Reproduction in Domestic Animals

Edited by H. H. COLE and P. T. CUPPS

In this updated third edition, the contributing au-
thors describe the reproductive physiology of domestic
animals including the mechanism of hormonal action,
neural and hormonal control, and procedures for de-
termining the levels of these hormones in body tissues
and fluids. The book guides the reader through all the
stages of reproduction from oogenesis and spermato-
genesis, to modern methods of artificial insemination,
fertilization, and implantation. It covers the estrous

cycle and the postnatal period, including lactation in
detail, focusing on individual species such as horses,
cattle, sheep, goats, swine, dogs, and cats. The au-
thors consider the influence of external factors such as
climate, nutrition, and infectious diseases on reproduc-
tive processes. Finally, the role of inheritances in de-
termining the efficiency of reproduction is considered.

1977, 656 pp., $39.50/£28.05 ISBN: 0-12-179252-8

3. Applied Biochemistry and Bioengineering

Volume 1: Immobilized Enzyme Principles
Edited by LEMUEL B. WINGARD, JR., EPHRAIM KATCHALSKI-KATZIR, and LEON GOLDSTEIN

This volume is the first in a series designed to eluci-
date a new endeavor—technological development of
recent discoveries in biology.

CONTENTS: L. Goldstein and E. Katchalski-Katzir, Im-
mobilized Enzymes—A Survey. L. Goldstein and G.
Manecke, The Chemistry of Enzyme Immobilization.
J-M. Engasser and C. Horvath, Diffusion and Kinetics
with Immobilized Enzymes. W. R. Vieth et al., Design

4. Isoelectric Focusing

Edited by NICHOLAS CATSIMPOOLAS

CONTENTS: A. Kolin, Isoelectric Focusing. H. Rilbe,
Theoretical Aspects of Steady-State Isoelectric Fo-
cusing. O. Vesterberg, The Carrier Ampholytes. A.
Chrambach and G. Baumann, lIsoelectric Focusing
on Polyacrylamide Gel. C. W. Wrigley, lIsoelectric
Focusing/Electrophoresis in Gels. B. J. Radola, Iso-

and Analysis of Immobilized-Enzyme Flow Reactors.
I. Chibata and T. Tosa, Industrial Applications of Im-
mobilized Enzymes and Immobilized Microbial Cells.
1976, 384 pp., $29.50/£20.95 ISBN: 0-12-0411017-6;
also available in Library Edition with Microfiche,
$38.50/£27.35 ISBN: 0-12-041170-9; Microfiche on'y,
$20.50/£14.55 ISBN: 0-12-041171-7

electric Focusing in Granulated Gels. J. S. Fawcett,
Continuous-Flow Isoelectric Focusing. J. Bours, Iso-
electric Focusing in Free Solution. N. Catsimpoolas,
Transient State Isoelectric Focusing.

1976, 284 pp., $23.50/£16.70 ISBN: 0-12-163950-9

5. Thermal Uses and Properties of Carbohydrates and Lignins

Edited by FRED SHAFIZADEH, KYOSTI V. SARKANEN, and DAVID A. TILLMAN

11 MARCH 1977

The papers that comprise this work were presented
September 1-2, 1976 in San Francisco at a symposium
organized by the Carbohydrates and the Cellulose and
Paper and Textile Division of the American Chemical
Society. The impetus for this meeting grew out of a
need to identify specific means by which carbohy-
drates and lignins might be turned into useful products
for society. This work provides a scientific guideline

for conservation of these resources through the pro-
tection of forests and forest products from destructve
fires, and intelligent use of enormous amounts of cellu-
losic wastes and residues. The discussions go beyond
mere conservation, but stress increased production
and conversion of the biomass to meet the rising de-
mands for chemicals and energy.

1976, 332 pp., $15.00/£10.65 "ISBN: 0-12-637750-2

Send payment with order and save postage plus 50¢ handling charge.
Prices are subject to change without notice.

____________________________________________ ___l
Please send me the following: |
1.___copies (specify edition) 2.___copies l
3.___copies (specify edition) 4.____copies 5.___copies |
Check enclosed—_. Bill me_—— !
ACADEMIC PRESS, INC. NAME |
A Subsidiary of ADDRESS |
111 Pl s fomratch ST !
! AN New York residents please add sales tax.
24-28 OVAL ROAD, LONDON NW1 7DX Direct all orders to Mr. Paul Negri, Media Dept. Scil3/77 |
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If you couldn’'t make it to the 1977 AAAS Annual Meeting in Denver, we've arranged
to bring the meeting to you. This year, like last year, we've taped some sessions (both
presentations and question-and-answer sessions) so you won't miss much.

These high quality tapes are on handy cassettes —useful for classroom, library, or
personal use—and at a reasonable price.

We can't list all the audiotape titles on one page, but the sampling below will give some
idea of the diversity of topics available.

Medicine and Health
Scientific Information and Public Policy:
Regulating the Use of Psychotropic Drugs
(77T7-332)
Anthropology
An Account of the Visual Mode: Man versus Ape
(77T-298)
Frontiers of Folklore (77T-337)
Technological Implications
Beyond Gutenberg: Communication Without
Paper? (777-317)
Political and Social Aspects of Remote Sensing
from Space (77T-348)
Behavioral Science
Families Across the Life Cycle: Issues and Per-
spectives (77T-331)
Individual Differences, Cognition, and Learning
(77T-307)
Violence at Home and at School (77T-343)
Economic and Scocial Sciences
National and International Cooperation: The
Institutional Limits to Growth (77T-308)
Science and Public Policy
Emerging National and International Policy on
Information (77T-309)
History and Philosophy of Science
Contemporary Religious Movements in America:
Religious Minoritiesin a Secular Society (77T-305)
Agriculture and Ecology
Biology and Agriculture in the People’s Republic
of China (77T-301)

930

General Interest

The Frontiers of the Natural Sciences (77T-333)
The Right to Die (77T-341)

Physical and Mathematical Sciences

The New Solar Physics (77T-303)

The Promise of High Energy Physics (77T-296)
Energy

Wind-Energy Conversion Systems (77T-312)
Renewable Energy Resources and Rural Life
in the Developing World (77T-323)

Resource Policy

Energy from the Rockies: Fueling the Nation or
Fouling the States? (77T-321)

Biological Science

Physiological Reactions in Plants Initiated by
Environmental Stress (77T-304)

Arid Lands

American Droughts (77T-294)

Environment

How Well Are We Equipped to Cope With Environ-
mental Problems? (77T-299)

The Measurement of Air Pollution (77T-322)

For a complete list of both 1976 and 1977
AAAS Annual Meeting audiotapes, with
prices and ordering information, write to:
AAAS Cassettes, c/o CEBAR Productions,
2550 Green Bay Road, Evanston, lllinois
60201.
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Pure Water-
From O to 250 in 6 Systems

Whether you need pure water at the point-of-use or -
centrally produced, Millipore makes a reverse osmosis
system that’s just your speed.

Milli-RO™ reverse osmosis systems produce con-
sistently pure water from 4 to 250 liters per hour. Spiral-
wound or hollow fiber membrane cartridges combine
dependable performance with minimal maintenance.

Compared to a still, water quality is equivalent while g
capital and operating costs are considerably less.

Milli-RO systems hang on the wall to conserve space.
Our systems are modular so you can scale up as your
requirements grow simply by changing a cartridge or
adding a pump.

Milli-RO system quality and design are based on 20
years experience in membrane technology and product
engineering. For pure water at a low price, replace your
still with a Milli-RO reverse osmosis system. Off-the-shelf
delivery and regional service are available.

Call us toll-free at 800-225-1380 for a copy of our
technical bulletin. (In Canada, call 800-261-0961; in Mas-
sachusetts, call 617-275-9200.) Water Systems Division,
Millipore Corporation, Bedford, Massachusetts 01730.
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TLIEF gives
separations of
outstanding
resolution.

With a

Desaga/Brinkmann

Double Chamber,
they're even
more

distinct,

Thin Layer Isoelectric Focusing
(TLIEF) is a new separation technique
offering numerous advantages over
conventional isoelectric focusing.
These include simultaneous
separation of multiple samples with
outstanding resolution, accurate and
simple pH determinations, and
distinct evaluation by paper print
technigue.

Using a Desaga/Brinkmann TLE
Double Chamber offers the added
advantage that plates as large as
20x40cm can be utilized, and separa-
tions can be run in the 20cm or 40cm
direction. (The longer length permits
separations even more distinct!) The
Chamber also accepts two plates
20x20cm, four plates 20x10cm, and up
to eight plates 20x5cm. Multiple
separations may be run simultaneously
using various carrier materials and/or
buffer systems.

The unique Desaga Chamber
comes with plastic insulated aluminum
cooling block, four independent,
removable electrode troughs with
platinum electrodes, gas-purging port,
and a transparent cover equipped with
four safety switches. (Use of a fully-
stabilized power supply is recom-
mended). For informative literature,
write: Desaga Division, Brinkmann
Instruments, Cantiague Road,
Westbury, N.Y. 11590.
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LETTERS

The Argo Merchant Oil Spill

It is unfortunate that Philip H. Abel-
son’s message ‘‘Journalists might have
provided a better perspective on the

event’” in his editorial ““Oil spills” (14

Jan., p. 137) also applies to several para-
graphs of the editorial. As contributors
to the National Academy of Sciences
report Petroleum in the Marine Environ-
ment (1), to which Abelson refers, we
are concerned that his editorial gives an
incorrect representation of the con-
clusions of that report. For example, he
compares the estimated annual biosyn-
thetic production of hydrocarbons with
annual inputs of petroleum hydrocar-
bons. However, he fails to point out that
there are important compositional differ-
ences between petroleum hydrocarbons
and biosynthesized hydrocarbons: many
of the toxic components of petroleum are
not biosynthesized to an appreciable ex-
tent, if at all.

When describing processes dissipating
oil, Abelson states that substances with a
molecular weight less than 300 are ‘‘vol-
atilized quickly.”” How quickly? We ana-
lyzed samples of surface oil on 27 De-
cember 1976 (R.V. Oceanus Cruise 20),
7 miles east of the Argo Merchant
wreck, and found that 18 percent of the
wet weight of the tar was the ‘‘aromatic’’
fraction. Major components of this frac-
tion were C, and C, alkylated naphtha-
lenes with molecular weights of 142 and
156, respectively. These compounds
have been shown to be toxic to some
marine organisms and to cause shifts in
the species composition of phytoplank-
ton at concentrations of 100 parts per
billion in controlled experimental ecosys-
tems. Whether they did in the case of the
Argo Merchant spill is at present un-
known and may never be known.

Abelson discusses mechanisms by
which tar balls are removed from surface
waters—including sinking as a result of
increasing density by various means and
because of incorporation into zooplank-
ton fecal pellets. That discussion has a
disturbing ring of the ‘‘out of sight, out of
mind’’ philosophy regarding pollution.
Although sunken tar is out of sight it is
not mysteriously lost from the ecosys-
tem. Some may be deposited to sedi-
ments, where it may be eaten by benthic
animals and introduced into the food
web. In the George’s Bank area the sedi-
ments, as a whole, are an integral part of
the benthic ecosystem supporting one of
the world’s richest fisheries. There is
adequate evidence to demonstrate a
need for concern should toxic com-
ponents of the oil become incorporated

into the benthic ecosystem. Whether
there are short-term (months) and long-
term (years) effects on the fisheries can
only be documented by adequate study
of the area surrounding the Argo Mer-
chant spill. This area should be studied
to provide a better data base for evaluat-
ing and predicting the environmental im-
pact of future spills and the chronic dis-
charge of oil resulting from petroleum
exploration and production in the
George’s Bank area.
JOHN W. FARRINGTON

» HowARD L. SANDERS
JoHN M. TEAL, J. FREDERICK GRASSLE
Woods Hole Oceanographic Institution,
Woods Hole, Massachusetts 02543
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1. Ocean Affairs Board, Petroleum in the Marine
Environment (National Academy of Sciences,
Washington, D.C., 1975).

Interference with Radio Astronomy

The plight of optical astronomers who
have been forced by city lights to retreat
to remote, uninhabited areas is well un-
derstood. Until recently it appeared that
radio astronomers could also avoid most
man-made interference by locating their
observatories away from populated re-
gions. The advent of artificial satellites
has meant that no region on earth is free
from transmissions in the very high fre-
quency, ultrahigh frequency, and micro-
wave bands which, a few years ago,
were almost entirely devoid of inter-
fering signals at sites that had been care-
fully chosen for radio astronomical ob-
servatories.

Recognizing the importance of radio
astronomy, the International Telecom-
munications Union (ITU) has allocated
specific bands for radio astronomy. In
addition, because of the detrimental
effect of space transmissions, radio as-
tronomers are continuing their efforts to
have bands adjacent to the radio astrono-
my bands allocated to terrestrial services
only. The 1400- to 1427-Mhz band at the
hydrogen line which has been allocated
exclusively to radio astronomy is of
course of particular importance. The an-
ticipated value of this allocation has been
increased by the absence of assignments
in adjacent bands to services using trans-
mitters in space.

We must report a case of noncon-
formance with this international alloca-
tion. At our observatory near Penticton,
British Columbia, Canada, a spectro-
scopic rotation synthesis telescope has
been operating successfully for several
years, mapping supernova remnants, ex-
ternal galaxies, x-ray sources, and other
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for Clinical Chemists
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Monitor Theophylline
in Adults, Children, and Neonates

8 page brochure de-
scribes theophylline as
a bronchodilator, its ef-
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ous assay methods,
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astronomical objects using the protected
band 1400 to 1427 Mhz. In May 1976, we
began receiving strong interfering signals
every day. Their characteristics clearly
indicated that they originated in an orbit-
ing satellite in contravention of the ITU
Table of Radio Allocations (I). The trans-
missions occur simultaneously at three
frequencies, which peak at 1427.23,
1427.43, and 1427.63 Mhz. The signals
are so powerful that they are received in
the sidelobes of our antennas regardless
of where the antennas are pointing.

We wish to draw to the attention of
our colleagues at observatories in other
countries the existence of these inter-
fering signals and warn them of possible
deleterious effects on observations. We
have been unable to ascertain officially
the national administration responsible
for these internationally nonconforming
transmissions, but we appeal to all our
colleagues to urge their own authorities
to restrict space transmissions to fre-
quencies sanctioned by the International
Table of Allocations.

EDWARD ARGYLE
CARMAN H. COSTAIN
PETER E. DEWDNEY, JOHN A. GALT

THOMAS LANDECKER, ROBERT ROGER
Dominion Radio Astrophysical
Observatory, Herzberg Institute of
Astrophysics, Penticton,

British Columbia, Canada V2A 6K3

References and Notes

1. Radio Regulations Resolutions and Recommen-
dations (General Secretariat of the International
Telecommunications Union, Geneva, 1976). Ar-
ticle 3, Section 1, reads: “The Members and
Associate Members of the Union agree that in
assigning frequencies to stations which are ca-
pable of causing harmful interference to the
services rendered by the stations of another
country, such assignments are to be made in
accordance with the Table of Frequency Alloca-
tions and other provisions of the Regulations’
(emphasis added).

A Coming Battle?

Anyone who would like a preview of
the coming battle between the old guard
of scientists who identify with Big Sci-
ence agencies (AEC, ERDA, NRC,
NASA, NAS, and so forth) and the new
breed of scientists who identify with the
public that feels threatened by the tech-
nology of Big Science can read all about
it for the price of postage ($0.50 in the
United States). The Proceedings of a
Congressional Seminar on Low-Level
Ionizing Radiation has just been pub-
lished. This seminar has many of the
features of an adversary science hearing.
For instance, there were accusations
that radiation in the vicinity of 1 rad is a
serious hazard, a total denial of this accu-
sation, cross-examination of sorts, a tran-
script of testimony, and a public au-

Did you
know the
new ISCO
absorbance
monitor for
$995 is
better than
anyone
else’s for
$15007?

It’s true. And it’s
as good as many instru-
ments selling for a lot
more. Check the specs
on our new Model 226 -
send for your ISCO
catalog now.

35C0O

Lincoln, Nebraska 68505
Phone (402) 464-0231
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This new MICROTRACE™ analyzer
can excite the entire volume of a speci-
men with an X-ray beam —revealing
far more elements than conventional
electron-beam excitation.

Attached to your SEM, the analyzer
uses X-ray excitation in the BULK Mode.
It can be switched by pushbutton to the
MICRO Mode, which uses conventional
electron excitation for micro and sur-
face analysis.

Spectrum A above was obtained by
MICRO Mode electron excitation.
Spectrum B, obtained by BULK Mode
X-ray excitation, reveals six more ele-
ments: Cr, Ni, Pb, Bi, Rb and Sr.

BULK Mode X-ray excitation gives you
far lower Bremsstrahlung background
radiation. Higher sensitivity. Ability to
detect subsurface elements. No need for
a conductive coating. No specimen
damage from high beam currents.

Diameter of the X-ray beam is 1mm
to 6 mm. This patented MICROTRACE
analyzer costs about $1400 more than
analyzers without BULK Mode. A little
extra money buys you a lot more ana-
Iytical power.

For all the details contact Nuclear
Semiconductor Division, United Scien-
tific Corporation, 1400 Stierlin Road,
P.O. Box 1389, Mt. View, Calif. 94042.
Phone (415) 969-4646.
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dience. In this open public hearing, the
tactics of infighting that are so effective
in closed professional groups did not
work very well. The old guard came off
rather badly.

This was also a clash between scien-
tists who had found evidence of serious
hazards in their studies of humans ex-
posed to nuclear or diagnostic radiation
and scientists who denied these hazards
on the basis of traditional theoretical cal-
culations, animal studies, and the usual
“‘put-downs’’ of human data. However,
at this meeting the scientists who deal
directly with human data and human
problems were in no mood to give physi-
cal scientists pride of place. They argued
that in public health issues it was human
data that mattered. The concerned citi-
zens in the audience clearly accepted
this argument and rejected the claim of
the old guard that it spoke ‘‘in the name
of science.”” This seminar may well be
the beginning of an increasingly bitter
schism in the sciences.

In the past, the old guard has con-
trolled the organizational machinery of
science. They have often used this clout
to block publication, honors, grants, and
other benefits for public-interest scien-
tists who have spoken out against radia-
tion or other technologies pushed by Big
Science. The struggle is no longer so
one-sided because the public is fed up
with being the guinea pigs for Big Sci-
ence technologies. The scientists who
have long opposed the abuses of tech-
nology are beginning to get the political
clout to retaliate in kind. An all-out
battle between the old guard and the new
breed could bring back the good old days
of the 1930’s, when there was very little
federal support for any science.

None of the house organs of Big Sci-
ence have reported this important semi-
nar, but any reader who would like to
read the handwriting on the wall can get
a transcript by writing to the House Envi-
ronmental Study Conference, House An-
nex Building No. 2, Washington, D.C.,
Attention: Sarah Glazer. The moral is
clear: If science does not support the
public, the public will not support sci-
ence.

IrwiIN D. J. Bross
109 Maynard Drive,
Eggertsville, New York 14226

Mass Vaccination: Probability of
Three Sudden Deaths

Recent events dramatize how hard it is
to gauge the risks and benefits of a large-
scale vaccination program for a disease

which may or may not become epidemic.
Evidence of increased risk to Guillain-
Barré syndrome has curbed the swine flu
vaccination program. | shall focus on the
other major event which discouraged
early public acceptance of the program,
namely, the three sudden deaths follow-
ing swine flu inoculations in Pittsburgh.

Philip M. Boffey’s article (News and
Comment, S Nov. 1976, p. 590) gives
many interesting medical details per-
tinent to deciding whether the three
deaths following swine flu vaccination in
Pittsburgh were coincidental. Probabilis-
tic arguments show that, although the
chances of three or more deaths in any
one clinic on a single day are minute, the
chance that some clinic would experi-
ence three or more deaths on some day
during the first week of the inoculation
program is appreciable and could easily
be as high as 10 percent, even if the
vaccine is perfectly safe. This line of
reasoning is pertinent, since if any clinic
experienced three or more deaths on
some day early in the vaccination pro-
gram, it is likely that this event would
come to public attention and adversely
affect public acceptance of the program.

Suppose n;; patients with the average
death rate «;; visit clinic / on day j of the
program. Then the expected number of
deaths for that clinic and day is
\i;; = nia;, and the probability of two or
fewer deaths, p;;, is, from the Poisson
probability law

Di; = (l + Aij + )\2,~,-/2)exp(—)\,~,-)

assuming that each individual has a
small, statistically independent chance
of dying each day. The probability that
all clinics experience two or fewer
deaths on all seven days of the initial
week of inoculations is the product

m

jf[l ” Pij

i=1
where m is the total numbers of clinics,
and the probability that some clinic expe-
riences three or more deaths on some
day during this week is 1 minus this
product.

To use these formulas we must know
the numbers of people who visit each
clinic each day and their average death
rate. Suppose m = 100 clinics each care
for n; = 1000 people each day, and that
the average death rate is a;; = 10 deaths
per 100,000 patients per day. This is
approximately the death rate for all U.S.
people aged 65 to 75 (1). The probability
of fewer than three deaths in one such
clinic is
(1 + 0.1 + 0.005)exp(—0.1) =

0.99985 = p;;
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The March SCIENTIFIC
AMERICAN tells how the subduc-
tion—the dragging down—of the
sea-floor under the edges of the
drifting continents adds new rock
to the continents. Under enormous
heat and pressure in the crucible
of the subduction zone, lighter
elements from the sea-floor sedi-
ments are cooked into the heavier
basaltic ocean rock, transforming
itirreversibly to lighter continental
crust. The new rock comes to the
surface offshore in island arcs and
onshore in volcanic ranges.

You can also read about the
acoustics of the human voice. If

singers have the same voice organs
as mere speakers, what gives their
voices timbre, power and pitch? ...
about specialized opiate receptors
in the brain that determine which
body cells latch on to and so are
affected by morphine and its deriv-
atives ... about flashlight fishes,
equipped with headlights to find
their way and to see their prey ...
about a new archaeological dig in
Belize and its revelation of the
beginnings of the high Mayan
culture in 2500 B.C. ... about con-
struction of a new German-French-
Italian breeder reactor that may
demonstrate the potential of heavy

More on

continental drift ...

How is new rock
added to the edges
of continents?

fissile elements as aninexhaustible
source of energy.

This is the kind of wide-ranging
diversity that the regular readers
of SCIENTIFIC AMERICAN enjoy
each month. In our pages these
readers have kept abreast of all the
major developments in science that
have made the last three decades
the most momentousinintellectual
history.

Consider what has occurred: the
unlocking of the genetic code; the
discovery of continental drift; the
proof of uncertainty in logic; the
recognition of the role of toolmak-
ing in our biological evolution; the
sudden arrival of solid-state elec-
tronics, the microcomputer, the
laser; the elucidation of the nerve
circuitry that organizes perception;
the penetration of the structure of
the fundamental particles.

To our readers all this has been
reported by the scientists who did
the work. (More than 60 Nobel
prizewinners have written for
SCIENTIFIC AMERICAN, nearly all

of them in advance of their recogni-
tion by Stockholm.) The collabor-
ation of our editors in the prepara-
tion of text and illustration makes
this work accessible to a growing
worldwide readership.

Why not join our more than
650,000 regular readers? You will
learn why The New York Times
calls SCIENTIFIC AMERICAN “This
country’s and perhaps the world’s
outstanding forum for communi-
cation between scientists and the
intelligent public.”

Use the coupon below to begin
enjoying the diversity of articles in
each monthly issue. A one-year
subscription isonly $15,a $3saving
on the single-copy price. A two-year
subscription, at $27, saves $9. And
a three-year subscription, at $37,
saves you $17.

Send no money. We'll bill you.
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and the probability of three or more
deaths in one such clinic on a given day
isonly 1 — p;; = 0.00015. However, the
probability of three or more deaths on
some day in some clinic during the first
week is

<

0

7
1 - n Pi; =
i=1 i

1 — (0.99985)™ = 0.103
Thus, the chance of three or more
deaths in a single clinic on a single day
are remote (about 1 in 10,000). There-
fore, each such episode should be care-

fully investigated to rule out avoidable
accidents. On the other hand, these cal-
culations show that the probability that
some clinic would have three or more
deaths on some day during the first week
could easily approach 10 percent, even if
vaccination has no effect on mortality. If
some of the victims saw others collapse,
as is suggested in Boffey’s article, the
chances of having three or more deaths
in some clinic are probably enhanced.
Of course the preceding calculations
are hypothetical, as the numbers of
patients seen at each clinic and corre-

fixation and embedding.

system and puts everything
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DIRECT
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WORLD LEADER IN FREEZE DRYING

a complete
allaround freeze drying
facility in just 22”
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BULK = BATCH « MANIFOLD PROCESSING * AND BUILT IN SHELLER

The new VirTis 3 liter bench top gives you all
the options. Up to 36 port manifold for ampules
and flasks. 3-shelf heated bulk dryer. A clear lucite
chamber with internal stoppering for serum bottles
from 5 to 125ml. Nitrogen backfill. Even tissue

It's complete with direct reading thermocouple
vacuum gauge and precise thermister temperature
indicator. The stainless steel condenser pulls down
to —50°C in just 5 minutes, and you can observe
ice build-up through the clear lucite trap top. A
built in shell freezer rounds out the
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sponding average death rates were not
used. The main uncertainty in estimating
average death rates is that those who go
to clinics for vaccination may be appre-
ciably healthier than the general U.S.
population, since very ill patients are
unlikely to be vaccinated. However, be-
cause the vaccination program enlisted
sick and elderly patients, one can only
speculate what average death rate is ap-
propriate. The following table gives the
probability of three or more deaths in
some clinic on some day during the first
week assuming n; = 1000 and various
numbers of clinics and average death
rates, a;; (deaths per 10° people per day).

Clinics (m)
50 100 300

15 | .16 30 .65
a; 10 | 05 .10 .28
s | .01 .01 .04
2 1 00 .00 .00

Clearly the death rate is a dominant vari-
able. For this reason it seems worthwhile
to conduct special studies during several
vaccination programs to determine age-
specific death rates for those who ac-
tually come to clinics for vaccinations.
In this way one could obtain more re-
liable estimates of the expected numbers
of deaths and the probability of observ-
ing three or more deaths in some clinic,
assuming vaccination is entirely safe.
MiTcHELL GAIL
Biometry Branch, National Cancer
Institute, Bethesda, Maryland 20014
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Alleviating Confusion

In the recent Research News article
‘“Sexual dimorphism and mating sys-
tems: How did they evolve?’’ (28 Jan., p.
382), some work on sexual dimorphism
in bats is described. This research is
wrongly credited to Philip Meyers at the
University of Michigan; his interest in
sexual dimorphism is limited to Homo
sapiens. The person to whom credit be-
longs is Philip Myers of the University of
Michigan. We hope this letter alleviates
confusion.

PHiLIP A. MEYERS
Department of Atmospheric and
Oceanic Science, Universty of
Michigan, Ann Arbor 48109
PHiLIP MYERS
Museum of Zoology,
University of Michigan
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An advanced multiprogramming operating
system for ECLIPSE computers. That’s as
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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
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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?

lab products
INC- company

Lab Products...not just
plastic cages, metal cages,
custom fabrication, laminar
flow systems, bedding,
automatic watering systems,
accessories...
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Science: Too Much Accountability

The National Science Board last year reported that the support of basic
research in constant dollars declined by 13 percent between 1968 and 1974
and that the expenditure per active scientist was down a sharp 30 percent
over the same period.

The dwindling support of research, however, is compounded by an even
more serious problem—the increasing control of research by legislation and
regulation. No scientist questions a reasonable need to define goals and to
account for the expenditure of public funds. But it seems legitimate to ask
whether science today is not suffering from unreasonable and unproductive
strictures that affect both the quality and the quantity of research.

Legislative constraints include the unprecedented move last April by the
House of Representatives in voting to shut off funds for a National Science
Foundation grant proposal. This action was led by a powerful congressman
who believed that the proposal was scientifically unsound and morally
unacceptable. Yet this research proposal had been judged meritorious by
scientific peers after considerable study, had been endorsed by a top-
ranking government advisory committee, and had been subjected to search-
ing inquiries by senior government officials.

At the grass-roots level, it is the regulations that directly affect the pursuit
of research. The actual conduct of a research program has become so
engulfed by rules and regulations that research costs have escalated at a
frightening rate. More subtly, however, the real damage is being done to
research priorities and to the creative risk-taking of the investigators.
Scientists are tending to select areas of research where money is available,
such as cancer or energy research. The most productive and creative workers
are stimulated to follow promising leads in directions unrelated to the sub-
jects of their grants. The freedom to pursue these leads lies at the very core of
the research process, and is the main source of its conspicuous success.
Yet new and rigid rules have all but eliminated this essential flexibility and
opportunity for serendipity on which original discovery depends.

Scientists, of course, are not innocent bystanders in the evolution of this
problem. They have contributed their share to the creation of a plethora of
new regulations. Unfortunately, new and tighter regulations imposed on top
of old ones have been amply demonstrated to be an ineffective management
tool to improve accountability and performance. Indeed, in each category of
funding there exists the potential for abuses, but more regulations generate
more abuses. A common example is the rush to buy a piece of equipment
before the expiration date of a grant because it has not been possible to
transfer funds into a critically needed salary category.

The solution to this problem is first to convince legislators, managers, and
regulators that it exists, and that it is an important factor inhibiting the
proper utilization of national resources. Scientific research must be recog-
nized for what it is, a social rather than a business activity, even though it
generates the same outward patterns of growth. Informal cooperation first
becomes organized, then the organization eventually becomes laden down
by a bureaucracy in which originality of thought at the expense of routine
business efficiency is discouraged. A working consensus between the
research scientist and his legislative and regulatory counterparts can only be
achieved by a dialogue that includes a rational analysis of alternatives. With
the installation of a new national administration, a fresh opportunity exists
for the scientific community to initiate this dialogue with government for the
benefit of all concerned.

The alternative should be obvious. It is not much of an exaggeration to
suggest that had the present bureaucratic structure been in operation when
poliomyelitis research was in its heyday, we might today have a compact,
efficient, computer-operated, portable iron lung rather than two vaccines. —
ELIE A. SHNEOUR, President and Chief Executive Officer, Biosystems
Associates, Ltd., Post Office Box 1414, La Jolla, California 92038



The universal Teflon’
dispenser.

It works as smoothly with
alkalis as with acids.

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-

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.

-
ground borosilicate glass cylinder.
i The flexible filling tube and curved

"
i
s ——

discharge tip are also :
Teflon, eliminating external

glass tubing that could
break off, chip or crack. :
(And either tube can easily §

i For literature on the smoothest

be cut to any desired
length).

There’s a wide choice
of adjustable and fixed-

! 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.

Circle No. 4 on Readers’ Service Card

Teflon® is a Du Pont trademark.

Dispensette® is a registered trademark of R. Brand Co.,
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Analytlcal Advances

Lab Automation in Pharmaceutical
Manufacturmg—WhltehaII Laboratorues

PN

Analog Modules connect five Technicon AutoAnalyzers

to the 3354 Lab Automation System.

Manufacturers of prescription and
non-prescription drugs have exception-
ally difficult analytical problems to
solve. Because their products are used
either in or on the human body quality
control throughout the manufacturing
process must be very stringent, and the
number of samples passing through the
control laboratories is high. The com-
bination of sample volume and the
need for careful record keeping and
thorough procedure validation places
a heavy data reduction load on the lab-
oratory staff.

Whitehall Laboratories, a division
of the American Home Products Cor-
poration and a major manufacturer of
non-prescription drugs (Dristan, Ana-
cin, Primatene, etc.), installed Hewlett-
Packard 3352 Lab Data Systems at
both the Hammonton, New Jersey,
and Elkhart, Indiana, locations. In mid-
1976 the Elkhart installation was ex-
panded to a disc-based 3354 Lab
Automation System.

A very active LAB BASIC program
development project is carried out at
the Elkhart location, under the direc-
tion of Charles Meyer, Quality Control
Manager, and Dr. John Murphy, Chief
Chemist. According to Dr. Murphy,
“The 3354 has become essential to us
and we’re finding more uses every day.
We even use it to print product release
sticker labels. Most of the present pro-
gramming effort is in statistical routines
we need for process control. The mul-
tiple terminal direct access design is a
great help because I can work on a new
program as though this was my own
individual computer, and yet it’s han-
dling about 15 laboratory instruments
at the same time.”

Dr. Robert Blank, assistant vice
president of Whitehall and director of
research and development at Ham-
monton, says, “We’re pleased with the
system and plan to go to the 3354 this
year. It isn’t just the volume of labora-
tory work; I want to get all of the

Chromatograph with automatic sampler
provides high capacity analytical system.

method verification work and some
long term stability studies on the sys-
tem too. Right now we have the com-
puter filled with programs for our
Technicon AutoAnalyzers but the disc
will remove that limitation and the

Continued on following page
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Continued from preceding page
people at Elkhart will help us with the
special programming we’ll need.”
Gerry Bryan is Quality Assurance
Supervisor at Hammonton and head
of the AutoAnalyzer laboratory. He
says, “We used to spend a lot of time
measuring charts and calculating
answers. Now we can spend much
more time on sample preparation and
setting up the analyzers. Some of them
are running 18 or 20 samples an hour,
16 hours & day, and I don’t think we

could keep up with hand calculations.
We use LAB BASIC programs devel-
oped at Elkhart for all the AutoAnaly-
zers now.”

Dr. Atul Shah is section head for
analytical research and development at
Hammonton. Dr. Shah says, “I like the
immediate availability of reports. We
can detect a suspicious result at once
and run the sample again to check it.
But I am definitely looking forward
to the larger system for our validation

studies. We have to do this on every
procedure we use and they are very
time consuming.”

This is one user’s experience using
Hewlett-Packard 3350 Series Systems
in drug manufacture. We maintain pro-
gram libraries that extend system utility
including statistics, RIA (radioimmu-
noassay) and AutoAnalyzer programs.
Further information can be obtained
by checking Data Systems on the Reply
Card. &2

An Automatic LC Sampler
With No Sample Waste

i

|

Many biochemistry studies require the
analysis of large numbers of samples
by liquid chromatography. Automatic
sampling and injection would seem to
be a necessity, except that existing
automatic samplers for LC consume a
considerable volume of a scarce sample
just to flush and fill the lines, loops and
other parts of the injector mechanism.
The new sampler shown here will auto-
matically inject up to 60 samples with
up to 9 replicates if desired and con-
sume only the amount of sample it ac-
tually injects.

The new LC sampler for use with
HP Models 1082A and 1084A Liquid
Chromatographs is similar to the
Variable Volume Injector used on those
instruments but with an added sample
handling assembly. The samples in

capped vials are loaded into a 60 posi-
tion link belt. Injection volume (10 to
200 microliters) is set with the mi-
crometer head. Runs per sample and
the number of the last sample are
entered on the chromatograph key-
board. From this point on the system
operates unattended, producing chro-
matograms and analytical reports, each
with a printed sample bottle number,
until all analyses are completed. All
of the sample withdrawn from the vial
is actually injected; none of it is wasted
in flushing.

The sample handling capability is
easily added to existing Variable Vol-
ume Injectors to convert them to com-
pletely automatic LC samplers. For
further information please check LC
Sampler on the Reply Card. &z

Analysis of 1, 4-
Benzodiazepines
With a Nitrogen-
Phosphorus Detector

Sensitive analytical procedures have
been reported for the analysis of ben-
zodiazepines using an electron capture
(EC) detector. In most cases these same
methods may be used with a nitrogen-
phosphorus (N-P) detector.

Ultimate sensitivity (minimum de-
tectable level) is somewhat better with
the EC detector, but at therapeutic lev-
els the results with the two detection
systems are comparable. The figure is
a comparison of N-P and EC results
using plasma samples spiked with
clonazepam (5 to 75 wug/l). The cor-
relation coefficient is 0.996.

The N-P detector has a clear advan-
tage over the EC detector when deal-
ing with 7-nitrobenzodiazepines. The
7-nitro group often metabolizes to 7-
amino, and these metabolites respond
poorly to EC detection. The N-P de-
tector has comparable response to the
nitro and amino structures so that the
7-amino metabolites, many not pre-
viously reported, may be analyzed
with sensitivity similar to the parent
compounds.

We have just published an Applica-
tion Note describing this and other bio-
medical uses of the N-P detector.
Check Nitrogen-Phosphorus Detector
on the Reply Card for your copy. B
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Nitrogen-phosphorus and electron cap-
ture results are essentially equivalent in
the therapeutic range.



A Rapid Analytical Procedure
for Antiepileptic Drugs

Analysis of drugs in serum and other
body fluids often requires elaborate
and lengthy sample workup to elimi-
nate interferences due to normal (non-
drug) sample constituents. Such pro-
cedures are undesirable both from the
time required to process the sample
and the additional opportunities for
inaccuracy introduced by each proc-
essing step. Use of a selective GC de-
tector which is insensitive to the inter-
fering materials can greatly simplify
the workup required.

In the analysis of phenobarbital,
primidone and phenytoin in plasma,
using a nitrogen-phosphorus (N-P) de-
tector rather than a flame ionization
detector permits reduction of the anal-
ysis time from about 2 hours to ap-
proximately 20 minutes, including the
10 minute chromatographic run. Three
extractions, one centrifugation and one
evaporation step can be eliminated. In
addition, because of the enhanced sen-

sitivity of the N-P detector to nitrogen-
containing compounds the sample size
requirement is reduced from 1 ml to
50 ul of serum, a great advantage in
pediatric situations.

NITROGEN-PHOSPHORUS FLAME IONIZATION
DETECTOR DETECTOR
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Nitrogen-phosphorus detector suppres-
ses interfering compounds while giving
enhanced response to antiepileptic
drugs.

The figures illustrate the sensitivity
enhancement of the N-P detector
toward the compounds of interest and
the simultaneous suppression of inter-
fering non-nitrogen compounds. For
additional information on the uses of
this detector in therapeutic monitoring,
including details of the short workup
procedure, please check Nitrogen-
Phosphorus Detector on the Reply
Card. ’ ,'h[!?

Hewlett-Packard will have a major
exhibit at the FASEB meeting in
Chicago’s McCormick Place, begin-
ning on April 4. Gas and liquid
chromatographs (including the new
LC sampler), GC/mass spectrometers,
lab automation systems and laboratory
recorders will be on display. Factory
representatives will be on hand to
answer any questions, Please come
see us, j

)

There is considerable interest in blood
levels of B-hydroxy myristic acid as it
relates to gram negative septicemia.
Apparently a low level of the com-
pound occurs normally in blood, but
becomes elevated with the onset of this
disease. Thus, the analysis of blood
levels is a possible diagnostic tech-
nique. The work outlined here was
done using GC/MS on standard sam-
ples in an effort to establish feasibility
of quantitatively measuring the acid at
low picogram levels.

GC/MS is a sensitive and selective
technique that can be used to both de-
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Figure 1: SIM chromatograms of m/e 315
and m/e 318 measured in deuterated stand-
ards. Areas were quickly calculated using

data system BASIC program.

tect and quantitate low levels of bio-
logically important compounds. Se-
lected Ton Monitoring (SIM) has now
become an important aspect of
GC/MS. SIM involves rapid, sequen-
tial monitoring of one or more ions
rather than scanning over a continuous
mass range. The spectrometer usually
dwells on each ion monitored for about
50 to 500 milliseconds.

The acid was derivatized to produce
the trimethylsilyl ether of B-hydroxy
methyl myristate, and the trideutero
analog was used as the internal stand-
ard. As is characteristic of TMS ethers,
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Figure 2: Plot of area counts versus levels

of m/e 315.2 measured showing linearity to

low detectable levels of B-hydroxy myristic

acid.

these compounds readily lose a methyl
group attached to the silicon atom upon
ionization in the mass spectrometer.
This gives rise to ions at m/e 315 and
318 that can be used in the SIM ex-
periments.

An HP 5981A GC/MS with data
system was appropriately calibrated to
insure that the signal intensity meas-
urements were taken at the apex of
each mass peak. Three different levels
of the compound were run, each with
the same amount of trideuterated in-
ternal standard (D3) added (DO refers
to the “unknown”). An example of one
of these analyses is shown in Figure 1.

Using the data system, the back-
ground was quickly removed, m/e
315.2 renormalized, the baseline drawn
with the CRT cursors, and the areas
calculated.

The results of these several levels,
appropriately corrected for solvent and
reagent blanks, are shown in the data-
system-generated calibration curve
(Figure 2). It can be seen that there is
satisfactory linearity down to the min-
imum detectable level of 3 picograms
of B-hydroxy muyristic acid.

Applications information about the
advantages of using GC/MS for detect-
ing and quantitating biological com-
pounds is yours for the asking. Simply
check GC/Mass Spectrometer on the
Reply Card. i

o



Theophylline is widely used as a
bronchodilator in the treatment of
asthma, with the desired plasma con-
centration in the 10 to 20 mg per
liter range. Serum and plasma theo-
phylline levels have been measured
by gas and liquid chromatography
and by spectrophotometric methods.
We believe that liquid chromatography
is the method of choice since it re-
quires no derivatization (as does gas
chromatography) and easily discrimi-
nates between theopyhlline and caf-
feine, theobromine and other xanthine
compounds which may be present.

The analyses shown here were per-
formed by reversed phase liquid
chromatography with a 90:10 buffered
(pH 4) aqueous/acetonitrile mobile
phase. The relatively high flow rate
of 4 m] per minute produced a com-
plete analysis, including caffeine, in
less than five minutes. Recycling of
the mobile phase appears to be prac-
tical, eliminating solvent cost as a
practical deterrent.

The fixed wavelength 254 nm UV
detector of the HP 1084A liquid
chromatograph yielded adequate sen-
sitivity at the 1 mg per liter level with
very low baseline noise (Figure 1).
Use of a variable wavelength detec-
tor at A,,, Wwas considered unneces-
sary since any increased response would
be accompanied by a considerably
higher noise level.

Figure 1:

NS START  gau

1.33

217
sToP

Peak at 2.17 minutes is theophylline at 1
mg per liter. Sensitivity is .004 AU per 5 cm.

A calibration curve was constructed

using synthetic (non-plasma) mix-
tures. Linearity is satisfactory over the
entire calibration range of 1 to 100 mg
per liter (Figure 2).

Figure 2:
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Plasma samples were treated with
trichloracetic acid to precipitate pro-
tein and 20 ul of the supernatant in-
jected. This method is preferred over
direct injection of untreated plasma
or serum since little time is required
and deterioration of the column is
avoided. A typical plasma blank and

Figure 3:
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Plasma blank shows interfering peak at
2.32 minutes. Sensitivity .016 AU per 5 cm.

Figure 4:
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Plasma spiked with theophylline, theobro-
mine and caffeine at .016 AU per 5 cm.
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plasma spiked with theophylline,
theobromine and caffeine are shown
in Figures 3 and 4. Note the small
peak at 2.32 minutes in the- blank;
this appears as-an unresolved shoulder
on the theophylline peak and must be
taken into consideration.

There is adequate resolution be-
tween the theophylline and caffeine
peaks for insertion of an internal
standard (usually B-hydroxypropyl
theophylline) if this is desired. In
the present study an internal stand-
ard was not used since the Variable
Volume Injector of the 1084A Liquid
Chromatograph gives highly repro-
ducible injection sizes. Precision
checks on plasmas spiked with theo-
phylline, theobromine and caffeine
yielded coefficients of wvariation of
0.57% and 0.12% at the 8 and 21 mg
per liter levels respectively.

For more detail and a discussion of
several variations of this procedure
please check Theophylline Assay on
the Reply Card. gl

New GC/MS
Bibliography Lists
Recent Studies
Covering Variety of
GC/MS Applications

We are pleased to offer a bibliography
of references to GC/MS studies re-
ported recently in various journals.
Grouped according to application (Bi-
ological, Environmental, Organic
Chemicals, Pesticides, etc.) they illus-
trate the variety of studies in which the
GC/MS technique has become a val-
uable analytical tool.

To obtain your free copy, check
GC/MS Bibliography on the Reply
Card. [l
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For more information call your local HP Sales Office or East (301) 948-6370 ® Midwest (312) 677-0400 * South (404) 955-1500 ® West (213)
877-1262 ® Canada (416) 678-9430. Or write Hewlett-Packard, 1501 Page Mill Road, Palo Alto, CA 94394. [n Europe: Hewlett-Packard, S.A., P.O.
Box 85, CH-1217 Meyrin 2, Geneva, Switzerland. In Japan: Yokogawa-Hewlett-Packard, 1-59-1, Yoyogi, Shibuya-Ku, Tokyo, 151.



A GUIDE TO THE
BIRDS OF PANAMA

Robert S. Ridgely
liustrated by
John A. Gwynne, Jr.

A comprehensive field guide and
authoritative checklist of Panama'’s av-
ifauna with magnificent 4-color illustra-
tions depicting almost 650 species. A
valuable volume that serious bird
watchers concerned with neotropical
birds can hardly do without.”

—S. Dillon Ripley, Smithsonian
$15.00

THE NEW
WORLD PRIMATES

Adaptive Radiation and the
Evolution of Social Behavior,
Languages, and Intelligence
Martin Moynihan
Emphasizing natural history, behav-
ior, and ecology, this is the first con-
cise book to provide serious coverage
ofthe New World monkeys. “The most
complete and satisfactory study yet to
be produced. Well illusirated by the
author's own drawings.”
— New Scientist  $12.50

THE GEOLOGY
OF MARS

Thomas A. Mutch, Raymond E.
Arvidson, Kenneth L. Jones,
James W. Head Ili,
and R. Stephen Saunders

Here is a complete, photographic sur-
vey of Mars and a primer of geological

data about the planet. The book com-

bines more than 400 photographs
from Mariner 9 with maps, diagrams,
and skillful analytic commentary. A
special 8-page supplement includes
photographs from the recent Viking
mission. 8%2x 11",  $35.00

Princeton

University Press
Princeton, New Jersey 08540
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3 August . Toxicology of novel nutrient
sources (S. Miller, chairman): S. Miller,
*‘Technological schizophrenia: problems
of evaluating novel nutrient sources’’;
(speaker to be announced), ‘‘Special
problems of protein’’; H. Dymsza, “*Spe-
cial problems of energy’’; J. Van-
derveen, ‘‘Paradox of regulation: nutri-
ent or additive.”” Toxicology round
table: Subject to be announced (A.
Forbes, chairman). Environmentally in-
duced peripheral neuropathies (C. J. Ter-
haar, chairman): P. Spencer, ‘‘Current
approaches to toxic neuropathies.”

4 August. Nutrition as a modifier of
the toxic response (P. Newberne, chair-
man): T. C. Campbell, ‘‘Nutrition and
the metabolism of xenobiotic com-
pounds’’; A. Alvares, ‘‘Interaction be-
tween nutritional factors and drug bio-
transformation in man.”” Toxicology
round table: (The influence of dietary
factors in the design of safety evaluation
studies) (D. Hood, chairwoman). Fat,
fact, fancy, folklore (M. Gallo, chair-
man): T. King, ‘‘Folklore toxicology’’;
P. Newberne, ‘‘Toxicological signifi-
cance of overfeeding.”’

5 August. Newer aspects of benzene
toxicology (R. Weir, chairman): B. Gold-
stein, ‘‘Inhalation toxicity of benzene’’;
R. Snyder, ‘‘Benzene metabolism and
benzene-induced bone marrow disease.”’

Transport Phenomena in Lipid Bilayer

and Biological Membranes

Tilton School

Stuart McLaughlin, chairman; Paul
Mueller, vice chairman.

22 August. Channels in biological
membranes (C. Stevens, chairman). E.
Neher, F. Conti, C. Armstrong, F. Sig-
worth. Channels in artificial bilayer mem-
branes (G. Ehrenstein, chairman): S.
Hladky, R. Latorre.

23 August. lon movements through
bilayer membranes (D. Tosteson, chair-
man): P. Lauger, S. Feldberg, F. Cohen,
R. Benz, and H. Ginzburg. Poster ses-
sions.

24 August. Epithelia (J. Diamond,
chairman): B. Rose and W. Loewen-
stein, C. Clausen, J. White. Energy cou-
pling mechanisms (H. Morowitz, chair-
man): H. Kaback, P. Dutton, and J.
Nagle. :

25 August. Reconstitution [ (L. Hokin,
chairman): D. Oxender, P. Hinkle, M.
Colombini. Molecular motions in mem-
branes (T. Thompson, chairman): W.
Webb and I. Smith.

26 August. Reconstitution I (P. Muel-
ler, chairman): E. Racker, M. Raftery,
M. Montal.

Announcing the 2nd AAAS s

RGD

Colloquium on

Research &
Development
in the

Federal Budget

June 15-16, 1977

The second annual AAAS re-
port on research and development
in the federal budget, to be com-
pleted in May 1977, will be the
subject of an

AAAS
Science & Public Policy
Colloquium
Washington, D.C.
June 15 and 16, 1977

The R&D budget analysis project,
sponsored by the AAAS Committee
on Science & Public Policy and initi-
ated on a trial basis in 1976, resulted
in Willis H. Shapley’s well-received
book Research and Development in
the Federal Budget: FY 1977, and a
lively colloquium attended by nearly
200 AAAS members and government
officials.* The June 15-16, 1977, col-
loquium will again offer a forum for
constructive discussion with officials
of the Executive and Legislative
branches and an opportunity to ex-
amine the complex relationship of
R&D to the federal budgeting
process. Willis H. Shapley will again
be responsible for preparing the R&D
report, which will be available in
book form at the June 1977 col-
loquium.

Specific topics this year will in-
clude the impact of the “transition”
on R&D decisions, future trends in
R&D budgeting, and problems of
criteria for federal budget decisions.
For information and reservations,
please write to

Ms. Catherine Lighthizer
AAAS Division of Public
Sector Programs
1776 Massachusetts Ave., N.W.
Washington, D.C. 20036

*Research and Development in the Federal Budget:
FY 1977 ($5.50) and the 1976 Colloquium Proceedings
($10.00) may be purchased from AAAS.




Steroid Hormone
Paks & Antisera
for RIA
Estriol

Estrogens (E+/E>2)
Deoxycorticosterone Progesterone
Estradiol Testosterone

Complete information in our RIA technical binder—
yours for the asking.

New England Nuclear

North Billerica, Mass. 01862
Order Entry: 617-482-9595
RIA Technical Service: 617-667-2743

NEN Canada Ltd., Lachine, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Germany.
Circle No. 50 on Readers’ Service Card

mechanism operates automatica;:\-

to prevent damage to finely bal-
anced gear train. Coarse focusing
lock can be pre-set to prevent slide

Aldosterone
Cortisol

Circle No. 44 on Readers’ Service Card

These Swift research quality
microscopes have a shorter arm and
lower profile . . . promise (and de-
liver) peerless resolution . . . are

easily and quickly interchangeable
with Swift accessories. These in-
struments are meticulously designed
to meet all requirements of medical
and other advanced biological sci-
ence areas. Optics are of particu-
larly high caliber. Binocular head
is rotatable 360°. Stage is raised
and lowered uniformly on precision

ball bearings with no lateral
movement. Patented clutch

breakage. Fine focus control op-
erates continuously throughout the
entire range of magnification.

Even with its many built-in
preventives for excessive wear and
tear, and its extraordinary research
features, the M1000 Series is sur-
prisingly moderate in price. Write
today for price list with variable
options in components, and name
of nearest dealer for demonstration.

Look to the

Swift M1000 Series for some
great new dimensions

SWIFT INSTRUMENTS, INC.

Scientific Instrumenit Division
. P.0. BOX 562, SAN JOSE, CA 95106 - 408/293-2380
“ (MAIN OFFICE: Boston, MA)

SWIFT AGENCIES are located throughout the U.S. and in most foreign countries.
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Gas Chromatograph—-Mass Spectrometer

The LKB 2091 operates with the LKB
213 display-oriented data system, which
is based on a PDP 11 computer. The
instrument uses either packed or capil-
lary columns with rapid scanning speed.
Sensitivity is in the picogram range.
Data-handling parameters include real-
time gas chromatograph plotting, real-
time interscan plots, automatic multiple
ion detection routines, mass spectral li-
brary searches, and a variety of display
scope and printer options. LKB In-
struments. Circle 665.

Automated Peptide Synthesizer

Model 50 is a bench top device for
research applications. It automatically
performs washes, deblocking, neutral-
ization, and coupling steps for addition
of an amino acid to a sequence. Program-
ming requires less than 1 minute and
changes may be made at any time. The
device requires a pressure source regulat-
ed to 5 pounds per square inch to effect
solvent and reagent transfers. Vega-Fox
Biochemicals. Circle 668.

Separatory Funnel Shaker

The Shaker-in-the-Round will ac-
commodate separatory funnels up to 4-
liter sizes. Insertion and removal are rap-
id. Bottles up to the size of gallon jugs
may be shaken when secured in an ad-
justable V-shaped holder. The angle of
the container is adjustable. The motor
operates at 120 shakes per minute and
the amplitude is adjustable. Kraft Appa-
ratus. Circle 670.

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in all
disciplines in academic, industrial, and government
organizations are featured in this space. Emphasis is
given to purpose, chief characteristics, and avail-
ability of products and materials. Endorsement by
Science or AAAS is not implied. Additional infor-
mation may be obtained from the manufacturers or
suppliers named by circling the appropriate number
on the Readers’ Service Card (on pages 934A and
1036A) and placing it in the mailbox. Postage is free.

—RICHARD G. SOMMER
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Hand Pump System for Membrane

Filtration

Antlia provides fast pressure filtration
of fluids with high viscosity or large con-
centrations of particles. Separate 25- and
47-millimeter filter holders are used to
accommodate membranes, glass fiber, or
paper filters. Filter media are available in
pore sizes down to 0.01 micrometer. An-
tlia applies pressure to fluids by the ac-
tion of two concentric polycarbonate
pumps. An outer cylinder holds up to 50
milliliters of solution. The inner cylinder
functions like a conventional hand
pump. It exerts up to 75 pounds per
square inch. Components are stable up to
130°C. Schleicher & Schuell. Circle 666.

Fume Hood

New fume hoods save up to 70 percent
of heated or cooled air by drawing make-
up exhaust air from a supplementary out-
side source. The hood face design draws
only 30 percent of needed air from the
room. This design draws supplemental
outside air from peripheral air slots
around the face. Velocity is maintained
through the face and drafts and turbu-
lence are minimized within the hood. A
self-cleaning feature permits use of the
hood with perchloric acid or radioactive
materials. Lab Fabricators. Circle 667.

Image Display System

The Series 200 system offers digital
refresh image processing with theo-
retically unlimited spatial resolution.
The spatial resolution of a large data
base can be any array of X by Y picture
elements with up to 16 bits of intensity
per picture element. All data may be
loaded from a source in either row or
column configuration. Monitors include
Type A with 512 x 512 display resolution
that presents the entire data base re-
duced in spatial resolution to match the
monitor and indicates a square outline of
a region to be displayed on the second

monitor. The Type B monitor, also with
a 512 x 512 display resolution, presents
the area in the square outline. There is
also a Type C monitor that will display
any area with a 1024 X 1024 display
resolution. Comtal. Circle 677.

Dissolved Oxygen Meter

Type 30 measures dissolved oxygen in
liquids and air in the range of 0 to 25
parts per million. It also measures tem-
perature between 0° and 50°C. Both
scales are displayed on a meter face.
Type 30 is battery powered but a-c pow-
er and rechargeability are available as
options. A see-through probe with a 6-
foot cable contains thermistor circuitry
that automatically compensates for tem-
perature changes during measurement.
The amount of electrolyte in the probe’s
reservoir is visible at all times. Extra
membranes and solution are provided
with each meter. Chemtrix. Circle 669.

Literature

Monitoring Guide for Airborne Con-
taminants lists recommended sampling
procedures for over 140 hazardous sub-
stances. National Environmental In-
struments. Circle 726.

Immunobeads are micron-sized, hy-
drophilic particles with covalently bond-
ed antibodies for immunoassay. They
are the subject of a product bulletin also
devoted to the reagents marketed with
them. Bio-Rad Laboratories. Circle 730.

Gas Chromatograph describes the GC
3B instrument and includes design speci-
fications and applications. Shimadzu Sci-
entific Instruments. Circle 671.

Infrared Spectra of Organosilicon
Compounds  includes  35-millimeter
slides, an audio cassette, a script, and a
booklet of problem spectra. Science Me-
dia. Circle 672.

Turbidimeters is devoted to five in-
struments in the DRT series of nephelo-
metric models. Fisher Scientific. Circle
673.

Stopped-Flow Fluorescence and Light
Scattering describes a fluorescence ac-
cessory for study of fast chemical reac-
tions. Durrum Instrument. Circle 674.

Contamination Monitor features the 5-
10E end-window Geiger-Mueller tube
monitor. Research Products Inter-
national. Circle 675.

Mining Maps that feature mining dis-
tricts and mineral deposits in Colorado
and Wyoming are included in a brochure
for mineral exploration. Mineral Re-
search. Circle 676.
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Laboratory
Services

(On Hair and Other Organic Materials*)

Amino Acid Analysis
Mechanical Optical Properties
Scanning Electron Microscopy

Trace Metal Analysis
Lead Zinc
Arsenic Copper
Cadmium Magnesium
Mercury and many more

Transmission Electron Microscopy
6. plus many other capabilities and their...
... Medical importance are described in
the new Laboratory Handbook.
Yours for the asking from

hpoODd S

o

*including
blood and urine

gasll Toll Free @ REMEDCO

(800) 423-3062
In California
Call Collect
(213) 781-4934

ANALYTICAL LABORATORY

HEW Lic. #04-1156
14721 Califa Street, Van Nuys, CA 91411

Circle No. 121 on Readers’ Service Card

THINKING SERIOUSLY ABOUT
LIGHT SCATTERING?

MONOPHOTOMETER
(Single Detector)
DUOPHOTOMETER
(Two Detectors)
DIFFERENTIAL
REFRACTOMETERS
N ABSOLUTE
CALIBRATION

AVAILABLE WITH
MULTIPLE LIGHT SOURCES,
CONSTANT TEMPERATURE SYSTEM,
AUTOMATIC SCANNING, MANY ACCESSORIES.
Call (215) 968-4268 or send for literature and prices

NI LOOLOLD wra. co.
w Newtown Industrial Commons
Route 332 B Newtown, Pa. 18940

Circle No. 7 on Readers’ Service Card

As a working administrator, | would have
real trouble knowing what is being
published in two research fields of special
interest to me—microbiology and infectious
diseases—without Current Contents. It has

proved to be the best possible journal
‘“keep up’’ service.
—Daniel O. Trainer, Ph.D.
Dean, College of Natural Resources
Univ. of Wisconsin, Stevens Point

DOES THIS ADMINISTRATOR
KNOW SOMETHING YOU DON'T
ABOUT MONITORING THE
JOURNAL LITERATURE?

Successful administrators and researchers like
Dean Trainer know the importance of staying on
top of the current journal literature.

That's why Dr. Trainer relies on our weekly service,
Current Contents (CC®), for keeping abreast of new
information relevant to his interests.

CC’s six editions reproduce tables of contents
from the world’s leading journals of science and
technology in every major discipline.

Perhaps you know about Current Contents but
don’t yet have it working for you. Or you may
never have heard of it until now. Either way, you
can believe experienced users when they say CC
is an efficient and effective current awareness tool.
Or even better—you can

FIND OUT FOR YOURSELF

with a free sample copy of Current Contents®
To get it, just enter your name and address on the
coupon—check the CC edition you want—and
mail the coupon to us. Do it today. ©1977181

Yes, I'd like to find out about Current Contents® for myself. Please
send me a sample copy of the edition I've checked.
[0 CC®/Life Sciences [J CC/Clinical Practice

[J CC/Physical & O CC/Engineering, Technology
Chemical Sciences & Applied Sciences

O CC/Agriculture, Biology & O CC/Social &
Environmental Sciences Behavioral Sciences

Name

Title

Organization Department

Address

City

State/Province Zip

Country Telephone

29-(1)496

26
ﬁ@ﬂ Institute for Scientific Information®

325 Chestnut Street, Philadelphia, Pa. 19106, U.S.A.
Tel: (215) 923-3300, Cable: SCINFO, Telex: 84-5305
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Dlssoaatlon
Analyzer

Below: Hemoglobin-oxygen equilibrium curve of normal
human blood at 37%C and pCO of 40mm Hg showing a
P50 = 26.0mm Hg.

Produces a continuous, complete hemo-
globin-oxygen equilibrium curve in appro-
ximately 20 minutes from only two mi-
croliters of whole blood or hemolysate. 100% |-

The Hem-O-Scan analyzer offers a ma-
jor advance in techniques for the analysis
of the oxygen carrying capacity of hemo-
globin. It provides a significant time sav-
ing, and offers simplicity of operation.

The Hem-O-Scan analyzer equilibrates
the sample with varying oxygen partial
pressures and simultaneously records a
continuous curve on an X-Y recorder. The
oxygenation of hemoglobin is monitored
by dual-wavelength spectrophotometry
and the oxygen partial pressure is meas-
sured by a Clark oxygen electrode.

For further details, contact your local representative or

EAMINCO

©1977 Travenol Laboratories, Inc

AMERICAN INSTRUMENT COMPANY

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

Circle No. 89 on Readers’ Service Card

Incubators

Bio-Freezers

Model 3324

with the solid-state

automatic CO; system

Our newest. With two

chambers, two automatic
CO: systems, two solid-
state temperature controls,

and two independent

overtemp alarm systems.

Model 8107
—86° C guaranteed in a + 85° F ambient
The freezer you've been waiting for. 6.7 cu. ft.
capacity, a low profile design, and only 48"
wide. Superior cabinet construction and an
all-Freon refrigeration system with a
purchase price and operating costs ideal
for any lab budget. The alarm system is
standard. From Forma . .

. the Freezer People.
Occupies only 4 sq. ft. of >
floor space. Temperature
to+60° C,=0.2° C. CO:
from 0—20%,* 0.2%. 98%
RH at +37° C. From Forma
. . the Incubator People.

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

Circle No. 8 on Readers’ Service Card Circle No. 9 on Readers’ Service Card



BOOKS RECEIVED AND
BOOK ORDER SERVICE

(Continued from page 976)

Ecological Anthropology. Donald L. Hard-
esty. Wiley, New York, 1977. x, 310 pp.,
illus. $12.95.

Ecology and Evolution of an Andean Hum-
mingbird (Oreotrochius estella). F. Lynn Car-
penter. University of California Press, Berke-
ley, 1976. vi, 76 pp., illus. + plates. Paper,
$4.75.

Ecology and Management of Animal Re-
sources. J. Roger Bider, Eric Thompson, and
R. W. Stewart. Les Presses de I'Université de
Montréal, Montreal, 1976. xxii, 248 pp., illus.
Paper, $12. Ecologie de la Zone de I’ Aéroport
International de Montréal.

The Eggs and Planktonic Stages of British
Marine Fishes. F. S. Russell. Academic Press,
New York, 1976. xvi, 524 pp., illus. $49.75.

Elementary Particle Physics. E. Paul, H.
Rollnik, and P. Stichel. Springer-Verlag, New
York, 1976. vi, 148 pp., illus. $26.30. Springer
Tracts in Modern Physics 79. To order this
book circle No. 351 on’ Readers’ Service
Card.

The Endocrine Function of the Human Ova-
ry. Papers from a meeting, Florence, Italy. V.
H. T. James, M. Serio, and G. Giusti, Eds.
Academic Press, New York, 1976. x, 520 pp.,
illus. $25.25.

Engineering Geological Maps. A Guide to
Their Preparation. Unesco Press, Paris, 1976
(U.S. distributor, Unipub, New York). 80
pp., illus. Paper, $12.55. Earth Sciences, 15.

Epileptic Seizures—Behaviour—Pain. Pro-
ceedings of a symposium, St. Moritz, Jan.
1975. W. Birkmayer, Ed. University Park
Press, Baltimore, 1976. 372 pp., illus. $29.50.

Fluorescent Protein Tracing. R. C. Nairn.
Livingstone (Longman), New York, ed. 4,
1976. xviii, 648 pp. + plates. $45.

Fossils and Progress. Paleontology and the
Idea of Progressive Evolution in the Nine-
teenth Century. Peter J. Bowler. Science His-
tory Publications (Neale Watson), New York,
1976. viii, 192 pp., illus. $9.95.

Fred Bear’s Field Notes. Fred Bear. Double-
day, Garden City, N.Y., 1976. xii, 288 pp.,
illus. $8.95.

The Geology of Bates County, Missouri.
Richard J. Gentile. Missouri Department of
Natural Resources Geological Survey, Rolla,
1976. iv, 90 pp., illus. + loose map. Paper,
$2. Report of Investigations, No. 59.

Geometric Algebra over Local Rings. Ber-
nard R. McDonald. Dekker, New York, 1976.
Xiv, 422 pp., illus. $29.50. Monographs and
Textbooks in Pure and Applied Mathematics,
36.

Guide Dogs for the Blind. Their Selection,
Development, and Training. Clarence J. Pfaf-
fenberger, John Paul Scott, John L. Fuller,
Benson E. Ginsburg, and Sherman W. Biel-
felt. Elsevier, New York, 1976. xii, 226 pp.,
illus. $24.75. Developments in Animal and
Veterinary Sciences, 1.

Handbook of Biochemistry and Molecular
Biology. Proteins. Gerald D. Fasman, Ed.
CRC Press, Cleveland, ed. 3, 1976. Three
volumes, illus. Vol. 1. xiv, 428 pp. $49.95.
Vol. 2. xvi, 790 pp. $61.95. Vol. 3. xviii, 634
pp. $56.95.

High Resolution NMR Spectroscopy in Sol-
ids. M. Mehring. Springer-Verlag, New York,
1976. xii, 248 pp., illus. $27.90. NMR Basic
Principles and Progress, 11. To order this
book circle No. 352 on Readers’ Service
Card.
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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 perfarmance 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 quantitative 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

Circle No. 112 on Readers’ Service Card

Historical Studies in the Physical Sciences.
Vol. 7. Russell McCormmach, Ed. Princeton
University Press, Princeton, N.J., 1976.
XXxvi, 490 pp. $28.50.

Methods of Biochemical Analysis. Vol. 23.
David Glick, Ed. Interscience (Wiley), New
York, 1976. x, 436 pp., illus. $24.95. To order
this book circle No. 353 on Readers’ Service
Card.

The Molecular Biology of Cell Membranes.
Peter J. Quinn. University Park Press, Balti-
more, 1976. x, 230 pp., illus. Paper, $12.50.

Multiple Sclerosis in Asia. Proceedings of a
workshop, Tokyo, Mar. 1975. Yoshigoro Ku-
roiwa, Ed. University Park Press, Baltimore,
1976. x, 276 pp., illus. $34.50.

Music in Developmental Therapy. A Curricu-
lum Guide. Jennie Purvis and Shelley Samet,
Eds. University Park Press, Baltimore, 1976.
X, 254 pp. Spiral bound, $9.75.

Niels Bohr Collected Works. L. Rosenfeld,
Ed. Vol. 3, The Correspondence Principle
(1918-1923). J. Rud Nielsen, Ed. North-Hol-
land, Amsterdam, 1976 (U.S. distributor,
Elsevier, New York). xii, 702 pp. $105.95.

Nitrogen, Phosphorus and Sulphur—Global
Cycles. B. H. Svensson and S. Séderlund,
Eds. Swedish Natural Science Research
Council, Stockholm, 1976. 192 pp., illus. Pa-
per, Sw.Cr. 40. Ecological Bulletins, No. 22.
SCOPE Report 7.

Non-Vocal Communication Techniques and
Aids for the Severely Physically Handicapped.
Papers from a workshep, 1975. Gregg C. Van-
derheiden and Kate Grilley, Eds. University
Park Press, Baltimore, 1976. xvi, 228 pp.,
illus. Paper, $12.50.

Nuclear Analytical Chemistry V. Tables,
Nomograms and Schemes. J. Télgyessy, S.
Varga, P. Dillinger, and M. Kyrs$ in collabora-
tion with J. Rais, C. Kone¢ny, and L. Kokta.
University Park Press, Baltimore, and
VEDA, Bratislava, Czechoslovakia, 1976.
494 pp. $29.50.

Primate Models of Human Neurogenic Dis-
orders. V. G. Startsev. Translated from the
Russian edition (Moscow, 1971) by Marienne
Schweinler and Vadim Pahn. Douglas M.
Bowden, Transl. Ed. Erlbaum, Hillsdale,
N.J., 1976 (distributor, Halsted [Wiley], New
York). x, 198 pp., illus. $19.95. To order this
book circle No. 360 on Readers’ Service
Card.

Proceedings of the Sixteenth International
Machine Tool Design and Research Confer-
ence. Manchester, England, Sept. 1975. F.
Koenigsberger and S. A. Tobias, Eds. Mac-
millan, London, 1976 (U.S. distributor, Hal-
sted [Wiley], New York). viii, 598 pp., illus.
$87.50. To order this book circle No. 354 on
Readers’ Service Card.

Progress in Behavior Modification. Vol. 3.
Michel Hersen, Richard M. Eisler, and Peter
M. Miller, Eds. Academic Press, New York,
1976. xiv, 362 pp. $18.

Progress in Neurobiology. Vol. 6. G. A.
Kerkut and J. W. Phillis, Eds. Pergamon,
New York, 1976. viii, 382 pp., illus. $50.

Protein Crystallography. T. L. Blundell and
L. N. Johnson. Academic Press, New York,
1976. xvi, 568 pp., illus. $43. Molecular Biol-
ogy.

Radiologic Examinations in Orthopaedics.
Methods and Techniques. E. Hafner and H.
Ch. Meuli. University Park Press, Baltimore,
1976. 200 pp., illus. $39.50.

Relaxation Kinetics. Claude F. Bernasconi.
Academic Press, New York, 1976. xii, 288
pp., illus. $29.50.

Seismic Zoning of the USSR. S. V. Medve-

This section is designed to provide Science read-
ers with a rapid means of ordering the books adver-
tised 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 934A
and 1036A). All publishers represented reserve the
right to bill for books not returned within 10 days
after receipt.

A DICTIONARY OF MICROCOMPUTING,
by PHILIP E. BURTON. Defines in clear easy-to-
understand terms (with diagrams) all vocabulary
needed for reading microprocessing literature.”
... belongs in all basic computing and electrical
engineering collections” Library Journal. “. . .one
of the best designed and executed dictionaries of
computer related terms yvet seen on the market”
Byte Publications. Garland Publishing. Cloth

S$12.50
To order this book
Circle No. 60 on Readers’ Service Card

The Merck Index, Ninth Edition, edited by Martha
Windholz. A complete, 2,000 pazie encyclopedia of
virtually all generally known chemical and drug
entities. In addition to illustrated chemical descrip-
tions, it contains substantial reference information
for chemists, pharmacists, physicians, biologists,
chemical engineers, botanists, veterinarians, p ysi-
cists, students, and others interested in chemical
compounds for any reason. Published by Merck &
Co., Inc., 1976, $18.00.

) To order this book
Circle No. 82 on Readers’ Service Card

Virginia P. White

GRANTS: How to Find Out About
Them and What to do Next

354 pages, $19.50

PLENUM PUBLISHING CORP.
227 W.17 St., N.Y,,N.Y. 10011

To order this book
Circle No. 131 on Readers Service Card

THE BIOCHEMISTRY OF ADENOSYLME-
THIONINE. Francesco Salvatore, Ernest Borek,
Vincenzo Zappia, Howard Guy Williams-Ashman,
and Fritz Scm)enk. Editors. The world’s leading re-
scarchers on adenosylmethionine prepared these es-
says for an international symposium held in Rome
in May 1974 under the auspices of the Accademia
Nazionale de Lincei. The resulting volume is a land-
mark review of the field. $35.00

To order this book
Circle No. 137 on Readers' Service Card

ESSENTIALS OF ASTRONOMY. Second Edi-
tion. LLOYD MOTZ and ANNETA DUVEEN.
Now newly revised and updated, this standard text
takes the reader from the classical astronomy of
Copernicus, Tycho Brahe, Kepler, and Newton to
the modern astronomy of quasars, neutron stars
and black holes. It continues to serve a wide range
of persons teaching, studying, and investigating
contemporary astronomy. $15.00
To order this book
Circle No. 160 on Readers' Service Card

FLIGHT TO MERCURY. BRUCE MURRAY and
ERIC BURGESS. The exciting story of the Mariner 10
mission to obtain the first high-quality photographs
of Mercury and Venus is told in this fascinating
chronicle. Over 100 outstanding photographs from
the mission reveal previously unknown aspects of
the planet’s surface features and geology. $12.95
To order this book
Circle No. 161 on Readers’ Service Card

[ [GRiVERSi pass

BEHAVIORAL PHARMACOLOGY, edited by
Stanley D. Glick, M.D., Ph.D.; Joseph Goldfarb,
Ph.D.; with 9 contributors. This new text integrates
information from J)sychology, neurophysiology,
neurochemistry, and pharmacology to provide a
comprehensive study of behavioral pharmacology.
Or%anized according to behavioral phenomena
rather than drug classes, the book first presents
an overview of principles, then explores specific
areas of behavioral phenomenologfr in depth. Topics
include: operant behavior, arousal and food intake,
memory, addiction, and more. Published by The
C. V. Mosby Company. August, 1976. 397 pp.,
124 illus. Price, $16.95.

To order this book
Circle No. 90 on Readers’ Service Card




