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An even better quiet Centrifuge:
Beckman J-21C.

Now the centrifuge that started the
quiet revolution is even better. The
new 21,000 rpm J-21C has a stainless
steel refrigeration chamber for easier
maintenance, and improved elec-
tronics that include a new circuit for
automatic shutdown of the drive if the
temperature of the rotor chamber

exceeds the set temperature by 15°C.
What has not changed is the
J-21C’s remarkably quiet operation,

and its superior level of performance.
It has a high-torque dc drive that
gets rotors to speed fast, and a partial
vacuum system that reduces

wind friction and increases drive and
brush life.

The J-21C offers a full line of
fixed-angle and swinging-bucket
rotors, complete with a wide variety
of adapters and tubes. For
larger volumes, there is also the incom-

parable JCF-Z rotor for separations
by continuous flow, zonal, and
re-orienting gradient techniques — all
in one rotor body with inter-
changeable cores.

You can start a quiet and more
efficient revolution in your laboratory
with a J-21C. Send for Data File 366
to Beckman Instruments, Inc.,
Spinco Division, 1117 California Ave.,
Palo Alto, California 94304.

BECKMANr
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the dimensions. SEA |l

high-quality  spectropt

lyzer which can save you space
and eliminate duplicity.

Accurate measurements are
insured by an Ebert-type grating
monochrometer with a wave-
length range of 330 to 710 nm.
There's no need to adjust for 100%
T, a simple push of the button
adjusts the SEA Il to zero absor-
bance. In the kinetic mode, the
auto zero adjusts the light intensity
each time a sample is entered,
maintaining a constant output of
light energy.

SEA lII's flow through system
uses a peristaltic pump which is
housed inside the cabinet and
requires no additional bench

Hoens i

530 Lindbergh Drive P O. Box 752
Beaumont, Texas 77704

and “push-button” enzyme ana- cuvette offers four different

temperatures: 25°, 30°, 32°, and
37° C. Selected temperatures are
held to withij + 0.05° C and the
actual well temperature may be
monitored on the digital display.

The best way for you to mea-
sure all the dimensions of the SEA
lll is to have it demonstrated in
your lab. Call John Morris at 800-
231-5663 toll-free to arrange for a
demonstration or a trial. In Texas
and Hawaii, call collect 713-842-
3714.

SEA IlI, cat. #1071 — $5,200.00

Data Printer, cat. #1072 —
$1,300.00

Flow-thru system, cat. #1073 —
$960.00
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Late Cenozoic volcanic complex,
Mount Moffett, Adak Island, Central
Aleutian Islands. Typical mid-summer
day, Andrew Lake in the foreground.
See page 137. [J. R. Hein, Pacific-Arc-
tic Branch of Marine Geology, U.S.
Department of the Interior, Menlo
Park, California 94025]



Villee, Walker & Barnes:
GENERAL ZOOLOGY, 5th Ed.

Dram:&ic reorganization and complete up-dating in structure and

. function-are key points in this fifth edition. Five sections now

- offer both the instructor and the student more comprehensive
yet reasonable coverage of both invertebrate and vertebrate
zoology. New chapters on development and specific animal
functions have been added. Virtually all illustrations in Parts IlI
and IV are new and many others have been refurbished. Also
available are an Instructor's Manual and a Study Guide by =
W. Holt Harner that is keyed to the parent text. By Claude A. ¥illee,
Harvard Univ. Medical School; Warren F. Walker, Jr., Oberlir ”';_;;;
College; and Robert D. Barnes, Gettysburg College. Ready 2,
About $1 5_95 Order #9039-4.

-
: ]

Villee:
BIOLOGY, /th Ed.

Biology with a human orientation is the keyno
this outstanding text. Its distinct approach ma
suited to a serious introductory course. New ma
complete reorganization (and some simplificatia
cellular biology and biochemistry; a totally new ¢
human ecology; careful updating of information
research areas, including: eukaryotic molecular b
membrane structure, and the immune system; and”
refurbishing, replacement, or addition of literally hund
figures. By Claude A. Villee, Harvard Univ. Medical Sct

%bWW $15.95.
N

i

Baer:
THE GENETIC PERSF ECTIVE

Here your students will ledm exactly how gene
everyday life—without bejng overburdened
more technically oriented books. Studen il
are in the forefront of genetic discussion: , including:

genetic counseling, cancer, aging, plant breeding, and e
recombinant DNA. Examples d?ﬂ from a brgad cross-cultural

context that includes South SeaIslanders, N%\ ajo Indians, and
rock star Johnny Winter creates a level of reieyance students will
readily appreciate. By Ag;l?, aer, San Diego State Univ. April
1977. 279 pp., illustd. $12 gg Order #1471-X.

Top-flight biology
will taketo

-.Without
an

Romer & Parsons:
THE VERTEBRATE BODY, 5h Ed.

A classic in comparative anatomy, this text incorporates studies
of function that demonstrate the relationships of the various
systems within the animal, and of the animal to its environment.
Revisions include expansion of Chapter 3 (Who's Who Among
the Vertebrates) and the updating of Chapter 4 (Cells and
Tissues). By the late Alfred Sherwood Romer, formerly, Harvard
Univ., and Thomas S. Parsons, Univ. of Toronto. May 1977. 624
pp., 435 figs. (36 in color). $14.95. Order #7668-5.

SHORT VERSION, 5ih Ed.

The above, condensed for one-semester or one-quarter courses.
Ready March 1978. About 465 pp., 435 figs. Order #7682-0.

Carpenter:
MICROBIOLOGY, 4ih Ed.

Now your students have even more reason for liking Carpenter's
Microbiology. Besides being brought completely up-to-date for
this fourth edition, it maintains the same student-orientation and
thoreughness of coverage that have made-it so popular in the
past New features include: a complete gewrite of the chapter on
t smenclature
ructuring of
itions to an
tpenter,

4 color
#2438-3.

of genera and species throughou!
the chapter on bacterial metabo
already excellent group of illu
Univ. of Rhode Island. May 1 9
plates). $12.95.

Minicourses in Biolog,{

Nearly 80 small units are organized into twelve subject clusters
that collectively cover a full y€ar’s introductory biology course.
Instructor’'s Manual with e script available. Developed by
Minicourse Developmefit Project, S. N. Postlethwait, Director;
Biological Sciences @lrriculum Study—Purdue University.

Study Guide: Jan. '76. 143 pp., 105 ill. $3.50.

. Audio Tapes: Jan. '76. Seven cassettes. $48.00.
Order #9897-2. Il. Energy in Life Study Guide: Jan. '76. 138 pp.,
illustd. $3.50. Order #9898-0. lll. Genetics Study Guide: Jan. '76.
166 pp., illustd. $4.00. Order #6371-0. Audio Tapes: Jan. '76. Six
cassettes. $42.00. Order #9899-9. IV. Environmental Biology Study
Guide: Jan. '76. 182 pp., 106 ill. $3.75. Order #6366-4. Audio
Tapes: Jan. '76. Six cassettes. $42.00. Order #9900-6. Visuals: Jan.
'76. Thirty-four 35mm color slides. $18.00. Order #9911-1. V. The
Working Cell Study Guide: Jan. '76. 195 pp., 143 ill. $4.00. Order
#6368-0. Audio Tapes: Jan. '76. Seven cassettes. $48.00. Order
#9901-4. VI. Methods of Investigation Study Guide: Jan. '76. 135
pp., illustd. $3.50. Order #6376-1. Audio Tapes: March '76. Six
cassettes. $42.00. Order #9902-2. V1. Diversity and Unity Through

114

Time Study Guide: Jan. '76. 87 pp.
Audio Tapes: Feb. '76. Seven casse
Visuals: Jan. '76. Two, 15",

VIII. Animal Growth an
pp., 105 ill. $3.50. Orde

cassettes. $42.00. Order

$48 00. Order #9903-0.

s. $9.50. Order #9912-X.

t Study Guide: Jan. '76. 139
bdio Tapes: March '76. Six
Biology in the Contemporary
World Study Guide: Jar, ., illustd. $3.50. Order #6375-3.
Audio Tapes: Feb. '76. Five fasse s. $36.00. Order #9905-7.
Visuals: Jan. '76. Five 35mm color slides. $7.50. Order #9914-6.

X. Animal Structure and Function Study Guide: Jaq '76. 264 pp.
247 ill. $5.25. Order #6373-7. Audio Tapes: Jan. '76. Nine cassettes.
$55.00. Order #9066-5. XI. Plant Structure and Function Study
Guide: Jan. '76. 214 pp., 194 ill. $5.00. Order #6374-5. Audio
Tapes: Jan. '76. Eight cassettes. $52.00. Order #9907-3.

XIl. Investigating Behavior Study Guide: Jan. '76. 111 pp., illustd.
$3.50. Order #6367-2. Audio Tapes: March '76. Five cassettes.
$36.00. Order #9908-1. Visuals: March '76. Four 8mm film loops.
$700.00. Order #9915-4.
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Walker:
A STUDY OF THE th Reference

to Human Bein ).

Proven a: icial ¥of mammalian anatomy,
this man edition. Thrity-four
new figur pendix on Greek and
Latin lnclude: more

info i i | the evolution of the
skull; new : . ps to aid in
dissectio s echanics of the
jaw; comp | ulation; and
new informa the carotid rete
mirabile. By March 1977.
216 pp., 114 fig Order #9093-9.

texts that students
right away...

“batting”
eye!

Vaughan:
MAMMALOGY, 2nd Ed.

The second edition of this fascinating look at the life of
mammals incorporates new findings on behavior and this fifth ec
echolocation, new information on continental drift and better correla
mammalian evolution and dispersal, and new diagrams of the mammalian ¢
worldwide movements of the tectonic plates. By Terry A. veins simultat
Vaughan, Northern Arizona University. Ready February 1978. May 1975. 39i ;
About 530 pp., 405 figs. Order #9009-2. “ E " Order #9098-X.

erles and

Gardner & Osbum:
STRUCTURE OF THE HUK

“reinforees r ith 2 unique aving - Brewer:
" x - PRINCIPLES OF ECOLOGY

The transition from a theoretical viewpoint (Ec as a

subject (The

subregio a ) ‘ in Practical Ecologist, final chapter) is painlessly a
recent fi 2 i - f - accomplished in this concise, well-balanced text. S¢
objective$ - of conventional plant and animal ecology is ably we
Numerou / ations enhance comprehension. An discussions of current practical concerns in a luc
Instructor? is available. By Weston D. Gardner, Medical grasp presentation, ideal for the introductory-leve

/

College o sin; and William A. Osburn, formerly, Univ. of __ course. A glossary-is-included to facilitate understanding.
Texas S ; tern Medical School. Ready March 1978. About 3 Richard Brewer, Western Michigan Univ., Kalamazoo. Read!
f/gs’(76 pp.incolor). ~——— " 7]  Order #4022-2. April 1978. About 270 pp., illustd. Softcover. Order #1988-6.

To examine titles on 30-day O check enclosed—Saunders pays postage O billme Sci 1/78
approval, please enter order
number and author below:

FULL NAME (Please Print) POSITION

AFFILIATION ADDRESS ] I
CITY STATE ZiP PURCHASE ORDER NUMBER
Educators: to examine titles for adoption consideration, please specify:

COURSE ENROLLMENT PRESENT TEXT
k W.B.Saunders CoOmpany e washingen s J
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The new LKB UltroRacll

gives you hetier control over your

fraction collecting than
ever before!

\\
Not one or two, but three ggat@aU€e
collection modes “}“/

With UltroRac II you can choose the collection mode best
suited to your application and your equipment.

Timed-flow: 0.1 to 99.9 minutes, with 0.1-minute
intervals.

Drop count: 1 to 999 drops, with 1-drop intervals.

Pulse control: The most accurate collection mode, which
gives you precise-volume fractions accurately and
reproducibly, regardless of changes in flow rate or surface
tension. Pulses from LKB 2120 VarioPerpex II Pump are
used to select fraction size; each pulse represents a finite

Synchronised event ggeat ue‘.

marking w/

An output on the rear panel of UltroRac II provides an
event mark for a recorder, for relating peaks to test tubes.
The error caused by the volume of liquid in the tubing
between the UV detector and the delivery head can be
compensated for by presetting Delay Units; this can be
done for all three collection modes.

° \|
An UltroRac II never forgets! \‘L‘q&

If your part of the world is afflicted by thunderstorms and
power failures, you need worry no longer: UltroRac II has
a 12-hour memory which preserves all the preset

volume of liquid displaced by the pump head.

If you need equal-volume fractions and have difficult
working conditions, or if you work with surface-active
proteins, pulse control collection is a must.

parameters and the accumulated rack number. When
power is resumed, UltroRac II merely restarts collecting
in the next empty tube, and will shut down at the
originally preset rack number.

Racks accept tubes New IR Drop Counter

8-18 mm O.D.

Dust Covers for and reliability.

sample protection.

pump you get:

e Precise-Volume collection
e Automatic flowstop

e Automatic shut-down

Self-standing racks
with tube identification.

L.E.D. display
for quick check
of collecting status.

All solid state
electronies.

000nN000 -

Two Motors for
precise tube

£
posttioning. -

$

LKB-leaders in fraction collecting

LKB Instruments, Inc.
12221 Parklawn Drive Rockville, Md. 20852
Telex: 230 89 682 Tel: (301) 881-2510

Circle No. 83 on Readers’ Service Card
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When you add the VarioPerpex I1
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Optimize performance with Houston Instrument modular flexibility

Omnigraphic’Model 2000
X-Y Recorder

e 11" X 17" or 81" X 11"

e 30 in/sec speed (40 in/sec
available)

e +0.2% accuracy

e Best common mode rejection

e Same servo response on both

axeS (ircle No. 43 on Readers’ Service Card

Circle No. 44 on Readers’ Service Card
The OmniScribe®
Strip Chart Recorder
Series B-5000

*U.S. Domestic Price only
*Registered trademark of Houston Instrument

houston
instrument

QUALITY:

® Non-contact, feedback
transducer element

m Positive, friction-type chart
drive (no sprockets or
gears)

PERFORMANCE:

® Overall inaccuracy:
<= 8% FS

B Response time: <2 sec. to
90% FS

m Over-range integration:
>200%

® Non-linearity: < +.2%

B Repeatability: +=.1%

VALUE:

B Scaling: Field adjustable
for Met/Eng

® Over 160 models available

PRICE:

B One pen from $395*
B Two pen from $645*

R%mn HHE T e B R
PANY

ONE HOUSTON SQUARE (at 8500 Cameron Road) AUSTIN, TEXAS 78753

(512) 837-2820 TWX 910-874-2022
TELECOPIER

EUROPEAN OFFICE Rochesterlaan 6

cable HOINCO

8240 Gistel Belgium

Phone 059/277445 Telex Bausch 81399

o Best price/performance available
e Prices from $950

Send for free “‘Designer’s Choice”
catalog today.

*U.S. Domestic Price only

*Registered trademark of Houston Instrument

houston I riaee
mstrument

Circle No. 90 on Readers’ Service Card

e Plots at up to 4000 steps/sec

e Unique “Micro Drive®”
introduces “‘super quiet”
to digital plotting

e 4 switch selectable step sizes

e Bi-directional paper movement

e Plots on 11" X 144’ fan fold chart

e Price $3995*

*U.S. Domestic Price only

houston I R%l G0 S
mstrument

Visit us at Booth #223 at the Pittsburgh Conference in Cleveland Feb. 27-March 2.
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£ NEW
HNOLOGIE

| -
%% e

T and
materials

[helplng

{‘ o

| /shape

e S
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e
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Science Compendia Series
Philip H. Abelson, Series Editor

electronics: the continuing

- revolution
Casebound Paperbound
Retail $ 1295 $ 495
AAAS Member 11.95 4.45

materials: renewable and
nonrenewable resources

Casebound Paperbound
Retail $ 12.00 $ 450
AAAS Member 10.50 4.00

’ Send your order to

AAAS Department D2
1515 Massachusetts Ave., NW
Washington, DC 20005

PROMEDA is...

...A MULTICHANNEL ANALYZER
...A SIGNAL AVERAGER

...A MULTISCALER

...A MICROCOMPUTER

...A HEAD OF THE REST

Elscint's PROMEDA IS . . . the most versatile instrument
of its type available. Using the latest microprocessor tech-
nology, Promeda provides the user with complete access to
the full power of a microcomputer. The Promeda is standard
with command mode, system monitor, function key. Options
available: learn mode and up to 32K of 8 bit RAM memory,
floppy disc, FDOS, assembler, text editor, BASIC language.
All this is an integral part of the PROMEDA.

Call or write for details on all Elscint Signal Processing and
Nuclear Instrumentation. Elscint, Inc., 138 Johnson Avenue,
Hackensack, N.J. 07602. (201) 487-5885.

Slaecintinc.

Where quality counts . . . count on Elscint

Circle No. 55 on Readers’ Service Card

Unitron’s
brigh’r idea.

; A stereo microscope
with built-in oblique
and on-axis trans-
mitted illumination,
for opaque,
transparent, and
translucent materials.
A switch on the base permits instant selection of oblique or
transmitted illumination, or both. There’s an extra-long focusing
range soyou canexamine high objects. Binocular body rotates
360° for conventional or reverse-position viewing. There's a
choice of two sets of paired objectives, four powers of widefield
eyepiece. Magnification range 5x to 120x. Other models also
available. Contact: Unitron Instruments, Inc., 101 Crossways Park
West, Woodbury, NY 11797. U.S.A. Tel. (516) 364-8046.

UN/ITRON The value line.

118

Sub. of Enrenreich Photo-Optical Industries, Inc.  SCIENCE, VOL. 199
Circle No. 66 on Readers’ Service Card



'The Computer for the Professional

No matter what kind of professional you are, the System
8813 will make you more productive in your profession. Use
it to do scientific, engineering, or financial analysis, to edit
reports and proposals, or to collect data in the laboratory.

Reliable hardware and sophisticated software make this
system a useful tool. A powerful BASIC interpreter allows
you to solve sophisticated problems quickly. Scientific
features built into BASIC include trig, inverse trig, exp,
log, hyperbolic, and gamma functions, multi-dimensioned
arrays, maximum and minimum value in an array, array

functions, string arrays, and more. An easy-to-use text
editor allows you to write and update programs, reports,
lists, schedules, and letters conveniently. A complete
assembler lets you write and debug machine language
programs, such as controllers and drivers, and connect
them into BASIC.

Complete systems (without printer) start at less than $4000.
(Prices and specifications subject to change without notice.)

See the System 8813 at your local computer store or contact
us at 460 Ward Dr., Santa Barbara, CA 93111, (805) 967-0468.

PolyMorphic
Systems

Circle No. 67 on Readers’ Service Card
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Versatility
and reliability

, high

performance
make the new

Sorvall' RC-5B the best-buy
superspeed centrifuge.

Multi-rotor
versatility
An exceptional variety of

applications is possible with a
selection of 12 rotors—including
DuPont’s patented Sorvall® verti-
cal rotors* in addition to fixed
angle, swinging bucket, zonal and
continuous flow types.

Dramatically

improved performance

Sorvall® vertical rotors
enable the RC-5B to give ultracen-
trifuge performance in some den-
sity gradient separations in less
time and with larger volumes.
Long the established leader for
pelleting, the RC-5B now provides
improved performance for density
gradient runs and other demand-
ing jobs.

Automatic
rate control

The performance of Sorvall®
vertical rotors has been further

With Sorvall® Centrifuges the spin times are changing.

enhanced by an Automatic Rate
Controller that provides controlled
acceleration and soft stops.

5-year refrigeration
system warranty
A warranty unmatched in the
field backs up an efficient, reliable

refrigeration system. Rotors are
warranted for 7 years.

Widest selection
of accessories

DuPont offers the widest
range of tubes, bottles and adapt-
ers available from any centrifuge
manufacturer for superspeed
applications.

Get details on these and
other features of the new Sorvall®
RC-5B system by writing to
DuPont Company, Room 36006,
Wilmington, DE 19898.

*U.S. Patent 3,998,383

DuPont Instruments

Circle No. 64 on Readers’ Service Card
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' From
¥ tissue fo
homogenate
in 30
seconds!

For homogenization, disper-
sion, defibration and
emulsification, nothing
works quite like a Poly-
tron. Utilizing the Willems
““High Frequency Principle”,
the Polytron combines ultra-
sonic energy with mechanical
shearing action to homogenize
virtually any type of tissue . . .
small organs, soft bones, muscle,
cartilage, even an entire mouse.
Because of its unique shear-
ing effect, the Polytron outperforms
any blender, mixer or similar homogenizer,
and requires only 30-60 seconds to do
what other instruments do in 15 minutes or
more. This rapid action is an important advan-
tage when working with heat-sensitive
biological materials.

The Polytron system offers a wide
selection of models, generators and speeds to
provide ideal conditions for homogenization as
dictated by type of material, experimental
conditions and desired end result. For an
informative brochure, write: Polytron Division,
Brinkmann Instruments, Cantiague Road,
Westbury, N.Y. 11590. In Canada: 50 Galaxy
Boulevard, Rexdale (Toronto), Ont.

Brinkmann
Polytron’

122 Circle No. 30 on Readers’ Service Card

LETTERS
Will Gutenberg Survive?

In partial response to Garrett Hardin’s
editorial **Will Xerox kill Gutenberg?”’
(2 Dec. 1977, p. 883), allow me to quote
an old document that I have just discov-
ered in the belongings of my great-great
grandfather. I translated the document
from the original Armenian. and it reads
as follows:

Father Kevork came to bless our house
today. After the traditional rituals we sat
down to chat. Father Kevork was greatly dis-
turbed and incensed [no pun intended)]. For
some years now, it seems, the price of parch-
ment has been hitting the ceiling. At the same
time, taxes levied by Shah-Abbas (may God's
curse be on him) have reached intolerable lev-
els. To complicate matters further, the trans-
portation routes between Pergamum and
Etchmiadzin are not safe at all. Also, our be-
loved lazulite is becoming scarce. and no oth-
er blue could replace it in our illuminations.
And the final blow has been dealt by some
barbarian from Germania who prints so-called
books. and these books are much cheaper
than manuscripts.

Seriously, the point 1 am trying to
make is that we are probably witnessing
the beginning of book obsolescence.
Xeroxing, computer-linked reproduction
systems, microfilms, computer-based in-
formation retrieval systems, and so forth
have begun to replace books. And in
about a century or so, we will not miss
books any more than we miss incunabula
today. In short, in dealing with the
“‘book crisis,”” we need, among other
things, some historical perspective and a
progressive kind of common sense.

JoHN L. GUERIGUIAN
Department of Pharmacology,
School of Medicine,
University of Minnesota, Duluth 55812

Xerox won’t kill Gutenberg, as Hardin
predicts, but computer memory systems
may. The Library of Congress is plan-
ning to close its card catalog by 1980,
relying on a computer cataloging system
instead. Can other ‘*hard copy”’ be long
in following?

The economics of book publishing are
unarguable, but if we reverse our per-
spective on Hardin’s figures and look on-
ly at the author and publisher royalties,
the cost per page of scientific books is
reduced to 1.4 cents. If the user were to
pay for printing (presumably from a local
terminal with access to the computer of
the publisher or of a library), it would be
cheaper to buy a book than to make a
copy. The practice of charging more to
libraries for journals could be extended
to books as well. Individuals might buy
computer access to books and be
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charged through their telephone compa-
ny, as they are now charged for tele-
grams.

Such a system would provide wider
and more rapid access to scholarly work;
we may hope that data printers capable
of fine typography will be available to
those of us who like a well-designed
book.

LORING INGRAHAM
Department of Psychology,
Catholic University of America,
Washington, D.C. 20064

The threat of impending bibliocide de-
scribed by Hardin clearly is another ex-
ample of the ‘‘tragedy of the commons”’
(1), although it is not identified as such.
Here, the commons is knowledge, and a
balance between the need for access to
knowledge and the need for incentives to
discover and to publish new knowledge
is critical. According to Hardin (/), the
remedy for misuse of a commons con-
sists of ‘‘mutual coercion mutually
agreed upon’’ which results in denying
access to the resource or in regulating its
use, such as a societal decision that the
resource shall not be a commons. Denial
of access might be achieved by requiring
that all copyrighted materials be printed
on paper impregnated with a fluo-
rescent additive that interferes with xe-
rographic copying; such a technique is
used by our intelligence agencies. Regu-
lation of use might involve the issuing of
duplication licenses that would be revo-
cable in cases of misuse, just as liquor
licenses are. But, should these measures
prove successful, they would deprive us
of much of the convenience and cur-
rency afforded by xerography and there-
by impede the dissemination of knowl-
edge. The desired balance might be ef-
fected by instituting a tax on xerographic
copying, with the revenue distributed to
publishers. Concurrently, a tax would in-
crease the total cost of such copying,
thus restoring books to the competitive
market while preserving the advantages
of xerography.

TaDp E. REYNALES
Department of Biological Sciences,
University of California,
Santa Barbara 93106
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The editorial “‘Will Xerox kill Guten-
berg?’’ calls attention to the increasing
disparity between the economics of the
printing press and xerographic copying
for small runs.

The National Technical Information
Service (NTIS), which announces annu-
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ally about twice as many new titles as the
entire U.S. book industry, sells only a
few copies of many of these titles. In
spite of the low volume, the develop-
ment of automated xerographic equip-
ment and order processing procedures
for the NTIS service makes it possible to
sell a single copy, printed on demand, for
about $8 (average).

Such pioneering has made it possible,
for the first time, to have easy access at
low costs to limited interest publications.
Visitors to NTIS concerned with the
difficulties of publishing scholarly mono-
graphs have, in fact, judged its system to
be a solution to this increasingly impor-
tant problem.

NTIS will announce shortly its Journal
Article Copy Service, which includes
royalty payments to the creators of the
original printed copy. In this case, the
coupling of telecommunications, com-
puters, and xerography makes it possible
to add, at low cost, to the flexibility and
service rendered by the existing publish-
ers.

I suggest that the institutional adapta-
tions to prevent bibliocide have already
begun, and the prognosis is very favor-
able.

WirLLiam T. Knox
National Technical Information Service,
U.S. Department of Commerce,
Washington, D.C. 20004

A simple solution exists to Hardin’s
dilemma concerning the illegal copying
of books: printing houses could begin to
use blue and green inks that are not re-
produced well by current copying ma-
chines. (Of course, new machines may
be developed that will copy these colors
inexpensively.)

Eric R. P1aANKA
Department of Zoology,
University of Texas, Austin 78712

Why don’t book publishers make xe-
rographic copies of their books avail-
able, along with hardbound and paper-
back editions?

M. B. KIRKHAM
Department of Agronomy, Oklahoma
State University, Stillwater 74074

The idea that xerography can displace
conventional printing techniques be-
cause it is better or cheaper is complete-
ly wrong, given large enough quantities.
The printed World Almanac costs, at re-
tail, only one-third cent per page, and no
xerographed copy is as easy to read. An
energy analysis would, I think, show that
xerography is intrinsically more ex-
pensive than conventional printing.
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costs are at the heart of the publication
problem, which can be divided into sev-
en elements: (i) generation of original
material; (ii) motivation for (i); (iii) eval-
uation of written material; (iv) editing of
written material; (v) motivation for (iii)
and (iv); (vi) production of user’s hard
copy; and (vii) distribution.

The book system takes care of (ii) with
royalties to the author, and of (v) with
reimbursement and profits to the pub-
lisher. In xerography, (vi) and (vii) are
partially interchanged in time, using a
few publisher-distributed hard copies to
generate many locally printed copies,
evading the internalization of costs (ii)
and (v).

Even without royalties, authors will
generate new material: witness scientific
papers. But publishers cannot publish at
a loss forever. Xerography is a parasitic
technology: it needs something to copy.
If books disappear we will presumably
be left with typewritten copy which can
be fed into computer networks. If ele-
ments (iii) and (iv) are lacking we will
surely be swamped with more trash.

If, on the contrary, the evaluation and
editing now carried out by publishers are
transferred to juries of peers, supported
by the government, will the result be bet-
ter or worse? Anyone who looks with
equanimity to the imminent destruction
of the host (conventional printing) by the
parasite (xerography) should justify such
meliorism.

GARRETT HARDIN
Department of Biological Sciences,
University of California,
Santa Barbara 93106

Oil Spills and Offshore Drilling

The article by William B. Travers and
Percy C. Luney ‘‘Drilling, tankers, and
oil spills on the Atlantic outer continen-
tal shelf”” (19 Nov. 1976, p. 791) is direct-
ed at a timely problem, but the com-
parison it purports to make is flawed by
an incomplete argument, factual errors,
and a misuse of oil spill statistics taken
from a report we coauthored (/).

We begin with the factual errors:

1) Travers and Luney state that
““Since 1972 no major oil spills have oc-
curred.”” Presumably the authors were
unaware of the spills listed in a U.S.
Geological Survey (USGS) annual report
(2) (Table 1). There was also a large spill
from the Cobia pipeline on 9 September
1974, but this incident only involved
2213 barrels, so it wouldn’t fit into
Travers and Luney’s criterion for a
““major spill”’ (more than 5000 barrels).
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2) The authors say that before 1969
“‘more than 7000 wells were drilled . . .
without a large oil spill occurring.”” Ta-
bles 1 and 5 in their article refer to four
spills associated with drilling, produc-
tion, and pipelines before 1969, three of
which are more than 5000 barrels. St.
Amant, an observer of the Gulf Coast
outer continental shelf (OCS), thinks (3)
that the worst of the Gulf spills occurred
about 1961. The CATCO platform, 30
miles off Empire, Louisiana, caught fire.
The fire was extinguished by dynamiting,
and the well then ran crude oil for a
week. A 50-square-mile slick came ashore
and then blew out again, with appar-
ently no permanent damage. Spills were
not reported in those days, but this spill
is well known to those who were active
in offshore production at that time.

3) The authors also say that ‘“No
blowouts have occurred during drilling in
the U.S. Gulf region in the past 5 years.”
The USGS (2, table A, pp. 7-11) lists 14
blowouts in the years from 1972 through
1976. One involved the complete loss of
a rig. One involved heavy fire damage
and three injuries. One burned for 2
days, spilling an unknown quantity of
oil. Not all of these blowouts were asso-
ciated with drilling (three were caused by
hurricanes), but the comparison the au-
thors purport to make between tanker
imports and offshore production would
appear to obviate such semantic dis-
tinctions.

In addition, there are a number of
statements in the article that are logically
incomplete, making review difficult. For
example:

1) ““Unreported spills have been sig-
nificant because official offshore reports
have not included tanker spills occurring
in harbors or near terminals, and the
Coast Guard’s authority for reporting
vessels extends only to the 3-mile territo-
rial waters limit.”” The reference is to our
report (1, p. 90), in which we simply said
that tanker spillage was well reported in
U.S. harbors and nearshore areas, but
that the Coast Guard’s authority for reg-
ulating oil spillage extended only to 3
miles (for foreign tankers), and so we
were not sanguine regarding the com-
pleteness of the offshore ship spillage
records.

2) ““Offshore production and pipelines
invariably introduce less crude oil and
petroleum into the environment than do
tankers and sources of automobile waste
oil (Table 3).”” A comparison like this
raises the possibility of comparing every
offshore activity with some ‘‘baseline’
activity like sailing. Obviously we should
like to know the payoff as well as the
price, and so the figures of table 3 tell on-
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way into the PIRS data (5, pp. 25-27).
However, the factor of 10 differences be-
tween the number of spills for tankers
and OCS production suggest that a com-
parison made solely on the basis of envi-
ronmental considerations is liable to fa-
vor the tanker import alternative.

In the heated atmosphere surrounding
the offshore leasing program, it seems in-
evitable that our remarks will be inter-
preted in an adversary situation, and
probably used against the leasing pro-
gram. This was not and is not our pur-
pose. We both believe that OCS devel-
opment can be carried on in an environ-
mentally acceptable fashion. Further,
the economic benefits that may accrue
through an OCS leasing program are
enormous. We strongly support the pro-
gram for these reasons.

ROBERT J. STEWART
Pacific Marine Environmental
Laboratory, National Oceanic and
Atmospheric Administration,
Seattle, Washington 98105

J. W. DEVANNEY 111
Department of Ocean Engineering,
Massachusetts Institute of Technology,
Cambridge 02139
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Travers and Luney have produced an
interesting and useful assessment of the
probability of blowouts occurring dur-
ing Atlantic outer continental shelf
(OCS) oil and gas exploration and de-
velopment. Their analysis, however,
falls far short of proving their thesis—
that the geologic conditions of the At-
lantic OCS make the development of
its oil and gas resources ‘‘environ-
mentally preferable’” to increasing im-
ports of oil in foreign-flag tankers. In
making the social choice of whether or
not to develop petroleum resources on
the Atlantic OCS, and, if so, what regula-
tions or restrictions are necessary, we
are compelled to consider a broad array

of socioeconomic, political, geological,
and biological facts that such a choice in-
volves. The authors’ sweeping conclu-
sion is based on only two components—
blowouts and tanker performance—of
this very complicated issue. Below we
discuss the major points we think Trav-
ers and Luney have overlooked.

1) We agree with the authors’ assess-
ment that tankers represent a major
source of oil spills. This fact has been
demonstrated since the publication of
their article by the grounding of the Li-
berian tanker Argo Merchant on the
Nantucket Shoals, which produced the
worst oil spill ever to occur in North
American coastal waters. Moreover,
1976 proved to be the worst year in his-
tory for tanker mishaps (/). However,
we cannot agree that the use of tankers
will decrease as a result of oil and gas
development in the North Atlantic. To
the contrary, production of oil and gas
from the area covered by Lease Sale 42,
which includes Georges Bank, will prob-
ably result in an increase in tanker traf-
fic. The estimate of oil and gas resources
recoverable from that area is too low to
economically justify the use of pipelines
for transport of oil ashore (2, p. 631),
making small tankers (20,000 to 30,000
dead weight tons) the most probable
mode of transport. Use of these smaller
and generally older tankers could result
in chronic discharge of oil and more acci-
dents. Moreover, as no refineries are lo-
cated in the New England region, piping
oil ashore would not eliminate the need
for tanker transport of the same crude oil
to refineries, presumably those in the
mid-Atlantic states, and the subsequent
return by tanker of refined oil to New
England.

2) The offshore regions of New En-
gland have historically been and continue
to be areas of intensive fishing activity.
The extension of U.S. fishing jurisdiction
to 200 miles offshore last year gives as-
surance that the nation’s dependence on
and stake in the protein resources of
Georges Bank, one of the world’s prime
fishing areas, and other fishing areas will
continue to be of the highest priority. A
meaningful discussion of the environ-
mental preferability of any activity in the
North Atlantic must, consequently, in-
clude an assessment of the impact of an-
ticipated activities on fisheries re-
sources. Such a discussion is notably ab-
sent in the article by Travers and Luney;
nowhere is there mention of the environ-
mental consequences of the introduction
of thousands of tons of drilling muds,
drill cuttings, and formation waters into
the marine environment. Moreover, the
authors do not discuss the impact of

SCIENCE, VOL. 199



physical obstruction of fishing activ-
ities by drilling rigs, platforms, and
pipelines; nor do they attempt to assess
the impacts that the release of hydro-
carbons from OCS activities will have on
marine biota.

3) Bottom currents over Georges Bank
are very strong and, as a result, sediment
transport is very active. Large sand
waves and ridges cover a sizable per-
centage of Georges Bank and the Nan-
tucket Shoals (3). Some of these features
have migrated up to 305 meters in a 25-
to 28-year period (4). Smaller sand fea-
tures move at a much greater rate. The
migration of these sand waves and the
extensive sediment transport that occurs in
general represent significant geologic
hazards that the authors do not mention.
Sediment erosion and transport could re-
sult in partial or complete removal of
sediment cover emplaced to protect
pipelines (if used) from anchor dragging
and impacts resulting from fishing activi-
ty. While pipelines have a low casualty
rate, when they rupture a disproportion-
ately large volume of oil is spilled. Be-
tween 1967 and 1975, 202,199 barrels of
oil were spilled due to pipeline breaks or
leaks (2, p. 628). In addition, the fre-
quency of pipeline failure has increased
from seven incidents in 1969 to more
than 40 in 1975; sediment transport ap-
pears to be responsible for more than
half of these failures (5).

4) Another geologic hazard that is not
considered is the presence of high con-
centrations of the light hydrocarbons
methane and ethane in bottom sediments
on the southern margin of Georges Bank
on the upper continental slope (6). The
presence of gas in high concentrations in
bottom sediments can lead to bottom
sediment instability that could result in
platform or pipeline failure and spillage
of large volumes of oil.

5) Travers and Luney contend that the
adverse effects of OCS development can
be diminished by ‘‘the implementation of
tighter safety standards and closer super-
vision and surveillance by state and fed-
eral government officials. . . .”’ This ar-
gument should be scrutinized bearing in
mind two important factors. First, the
role of state government in OCS devel-
opment is one of observer. The Supreme
Court has ruled (7) that OCS activities
beyond 3 miles offshore are under the
domain of the federal government, and
there has been a resulting decline in the
ability of the coastal states to have influ-
ence in federal policy-making. Second,
the ability of any federal government
agency to diminish pollution stemming
from OCS activities is limited to a great
extent by the existing technology for
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dealing with spilled oil. While there are a
number of measures that can and should
be taken to prevent oil spills, there is
little doubt that accidental discharges
will continue and cleanup will be neces-
sary. It is painfully clear that the tech-
nology to handle oil spills in seas greater
than 5 feet does not exist. Since seas in
the North Atlantic are frequently greater
than 5 feet and often 15 to 20 feet (2, pp.
184-189; 8), most spills that occur will
undoubtedly be dispersed by the pre-
vailing winds and currents and could af-
fect important natural resources.

Thus, from an environmental stand-
point, it may, in fact, be preferable to im-
port foreign oil rather than produce oil
from the OCS. A complete analysis of
the merits and problems of OCS explora-
tion and development, however, re-
quires consideration of social, political,
and economic factors, in addition to en-
vironmental concerns.

One final factor that should be taken
into consideration is that stricter regula-
tion of tankers could greatly reduce the
amount of oil in the marine environment,
lessening the impact of our current de-
pendence on tanker imports. The Ports
and Waterways Safety Act of 1972 man-
dated the Coast Guard to promulgate
regulations on tanker design, construc-
tion, maintenance, and operations. Fur-
thermore, as the authors have pointed
out (but not emphasized), the United
States can prohibit the entry into territo-
rial waters of any ship that does not meet
domestic safety requirements. While the
Coast Guard for years has failed to
promulgate most of the regulations per-
taining to the Ports and Waterways Safe-
ty Act, recent events may inspire a more
concerted effort on the part of the United
States to tighten tanker safety require-
ments. President Carter has recommend-
ed a number of actions that the federal
government can take to improve tanker
safety, including requiring double bot-
toms, segregated ballast, inert gas sys-
tems, collision avoidance systems, and
upgrading of crew training standards.

In all, however, it is clear that the
United States has the legal mechanisms
to substantially diminish the amount of
oil spilled into U.S. coastal waters by
tankers and, in light of this, the argument
that OCS development will do more to
decrease oil spills by reducing tanker
traffic is questionable.

RicHARD E. CHAISSON
LESTER B. SMITH, JRr.
JAMIE M. Fay
Massachusetts Coastal Zone
Management Program, Executive
Office of Environmental Affairs,
100 Cambridge Street, Boston 02202
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30-60Ci/mmol
Ethanol:water,9:1.
250uCi  1mCi
NET-549

5mCi

NEW!
Deoxy-D-glucose,2-[“C(U)]-
300-350mCi/mmol
Ethanol:water,9:1.

50uCi  250uCi

NEC-720

Deoxy-D-glucose,2-[1-1C]-
45-55mCi/mmol
Ethanol:water,9:1.

50uCi  250uCi

NEC-495

Deoxy-D-glucose,2-[*H(G)]-
5-10Ci/mmol
Ethanol:water,9:1.
250uCi  1mCi
NET-328

5mCi

Reference:

Sokoloff, L. et al, “Mapping of
Functional Neural Pathways by
Autoradiographic Survey of Local
Metabolic Rate with ['4C] Deoxy-
glucose,” SCIENCE, 187, 850-853
(March 7,1975).

Not for use in humans or clinical diagnosis

@ New England Nuclear

549 Albany Street, Boston, Mass. 02118
Call toll-free: 800-225-1572
(In Massachusetts and International:
617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany.,

Daimlerstrasse 23, Postfach 401240,
Telephone: (06103) 85034, Telex: 4-17993 NEN D

NEN Canada Ltd., 2453 46th Avenue, Lachine, Que. H8T 3C9,
Telephone: 514-636-4971, Telex: 05-821808
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Our Sdmble

Injector.
itsthe
standard.

When we introduced the Rheodyne
Model 7120 Syringe Loading Sample
Injector in early 1976, we knew it was
a good product.

Now, we suspect, it might be a great
product. According to the best educated
guesseswe can make, it's the best selling
sample injector around by a factor of
three to one. Why?

Because it does the job well, because
we keep improving it, because we give
you good delivery, because we give you
good service.

Technically the Model 7120 gives you
maximum versatility in HPLC sample
injection. You load the sample by syringe
through a built-in needle port. For
maximum precision use conventional
loop filling or partial loop filling with only
0.5 ul sample loss. Removable sample
loops are available from 10 to2 ml. The
valve will withstand 7000 psi operating
pressure. And at $490, there'’s simply
no better price/performance value on
the market.

Over the years, the product gets
better. With thousands in the field, it's
more reliable. It's easier to turn too. And
if you need parts or new valves, we can
give you same day service.

If you want us to repair or rework the
valve, we'll usually have it on the way
back to you within 24 hours.

More information

Our technical bulletin tells the whole
story. For your copy, please address
Rheodyne, Inc., 2809 Tenth St., Berkeley,
CA 94710. Phone (415) 548-5374.

=N
RHEODYNE

THE LC CONNECTION COMPANY
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We are pleased that Stewart and De-
vanney agree with our principal con-
clusion: that drilling for oil on the U.S.
Atlantic outer continental shelf (OCS) is
unlikely to cause a major oil spill and,
consequently, ‘“OCS development can
be carried on in an environmentally ac-
ceptable fashion.’” We are puzzled, how-
ever, that such a long letter is needed to
point out that analysis of slightly dif-
ferent data on recent oil spills leads them
to the same conclusion as ours. We wish,
as we expect they do, that better oil spill
statistics existed for the years before
1972. We believe that little is gained by
debates about statistical methodology
when incomplete statistics are used. The
crucial point is that the U.S. continental
shelves are not dangerous environments
in which to drill for oil. And, from a geo-
logic perspective, the U.S. Atlantic OCS
is one of the safest continental shelves in
the world. Unfortunately for the debate
on the environmental consequences of
Atlantic OCS leasing and drilling, the cri-
tique by Stewart and Devanney contains
errors, omissions, and irrelevant statis-
tics. They ignore the geologic condi-
tions of the Atlantic OCS and do not con-
sider modern offshore drilling and pro-
duction practices.

The alleged oil spill in 1961 from a
CATCO platform off Empire, Louisiana,
in all probability did not occur. Petro-
leum industry records, U.S. Geological
Survey (USGS) data (), and local news-
papers contain no mention of a major oil
spill in 1961 from an offshore platform.
In recent interviews conducted by one of
us (W.B.T.) with several oil industry en-
gineers and USGS geologists who have
worked in Louisiana since the 1950’s, no
one was discovered who remembered
such a spill.

In the second paragraph of our article,
we discussed oil spills from blowouts
and said that no major spills have oc-

curred since 1972. The sentence should
have read ‘‘since 1973.”" In the relevant
paragraph we were not discussing oil
spills from pipelines. In all cases of oil
spilled from platforms since 1972, the
USGS reports, ‘“No recorded environ-
mental damage’’ (/, table C, pp. C3-C5).

In their point 3, Stewart and Devanney
state that numerous blowouts have oc-
curred in the Gulf of Mexico from 1972
to 1976, but do not mention that these
were, without exception, essentially gas
blowouts that spilled little oil, or more
commonly, spilled no oil at all. Gas
blowouts are dangerous to personnel,
costly, and are certainly to be avoided,
but they do not spill oil, and they do not
threaten the marine ecosystem. By
lumping gas blowouts with oil spills,
Stewart and Devanney distort the debate
over the environmental consequences of
OCS petroleum development.

Further, we speculate that the hydro-
carbon found on the Georges Bank and
Baltimore Canyon areas will be largely
natural gas because the most attractive
potential hydrocarbon traps appear to us
to be in sedimentary strata that were de-
posited in nonmarine and brackish water
environments which usually generate on-
ly gas. Obviously, oil spills cannot come
from wells producing only natural gas.

As further indication of the in-
significance of older spills (pre-1970), we
note that, in 1969, the late, highly re-
garded director of the USGS, W. T. Pe-
cora said, in writing about the January
1969 Santa Barbara oil spill, ‘**“The Santa
Barbara incident was the first significant
oil-pollution experience resulting from
drilling or working 7860 wells under Fed-
eral jurisdiction on the Outer Continental
Shelf since 1953”’ [italics added] (2). Af-
ter this statement was written, two large
spills from platforms occurred in the
Gulf of Mexico in 1970. Minor amounts
of oil were reported on local beaches (/,
table B, pp. B6 and BS).

Stewart and Devanney criticize us for
stating that, ‘‘Offshore production and
pipelines invariably introduce less crude
oil and petroleum into the environment
than do tankers and sources of automo-
bile waste.”” We know of no data that
contradict our statement. A 1975 report
of the National Academy of Sciences (3)
puts the volumes of oil spilled from plat-
forms in perspective. Of the total input
of hydrocarbon into the oceans, only 1.3
percent comes from offshore production,
while tanker operations account for 34.8
percent and urban and river runoff for
another 31.1 percent. A quote from a re-
cent USGS publication (4) is instructive:
““Furthermore, no spill in excess of 50
barrels has been recorded during explor-
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The new LKB Cryolools
forsafe and
simple preparation of
frozensections

Fy

Me2 |

IAVA

STEM spectra distribution of
heavy metals in wire.

pecimen containing

A Mitochondria in brown adipose Diffusible ions in one
thin metal wire.

tissue of rat. mitochondrial granule.

EM-analysis of
biochemically-active sections
The new LKB CryoTools make cryo-
ultramicrotomy convenient for
general ultrathin cryosectioning in
cases where the biochemical activity
of the tissues must be preserved un-
changed — for example, enzyme
histochemistry, EM-immunoassays
— and, of course, for morphological
investigations.

Established as a routine
control in industry

Over the years, the LKB CryoKit has
become established as a routine in-
dustrial tool for demanding product
development and routine fproduction
control. Some examples of industrial
anlications of CryoKit are: coatings
of clays and emulsions on papers and
boards, polymer structure, wood

structure, and fillers in polymers.
13 JANUARY 1978

High-performance

X-ray analysis

The LKB Ultrotome® III equipped
with the LKB CryoKit and the
unique, new LKB CryoTools is the
answer to the problem of rational pre-
paration of frozen sections for X-ray
analysis. The most diffusibleions can
now be localized, identified and
quantified, thanks to the low
temperature, safe atmosphere and
better processing made possible by
the new CryoTools.

Contact us and you too can reap
the henefits of LKB CryoKit and
the new LKB Cryolools

LKB Instruments, Inc.
12221 Parklawn Drive Rockville, Md. 20852
Telex: 230 89 682 Tel: (301) 881-251(1)3l
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¥\ nce upon a time
g there was
a clean planet...

This story can have a happy ending if we face the reality of cleaning up environmental pollution. These books
offer ideas, suggestions, explanations, and solutions to the problems and issues threatening our world.

RESOURCES, ENVIRONMENT, AND ECONOMICS
Applications of the Materials /Energy Balance
Principle

Robert U. Ayres, Delta Research Corporation, Arlington,
Virginia

Here is a concise presentation of the basic economic and
physical theory underlying modern resource/environmental
economics, its applications to the construction of analytical
models, and the corresponding requirements for statistical
data. Puts particular emphasis on “realistic,” empirical models
mapping past, present, and future flow of materials and
energy from extraction through successive stages of process-
ing and consumption and back to the environment as wastes.
(1-02627-1) Feb.1978

approx. 336 pp. $18.50 (tent.)

THE CHEMISTRY OF OUR ENVIRONMENT

R.A. Horne, Arthur D. Little, Inc., Cambridge, Massachusetts
Explains the basics of the major environmental domains—
exosphere, atmosphere, hydrosphere, lithosphere, and bio-
sphere—and their underlying chemical interrelationships.
Shows how we have chemically altered and polluted the
world around us, and also addresses the problems of “inter-
nal pollution” caused by drugs and food additives.
(1-40944-8) 1977

approx. 784 pp. $27.50

MERCURY CONTAMINATION

A Human Tragedy

Patricia A. D’Itri & Frank M. D’lItri, both of Michigan State
University

Explains the effects of toxic mercury compounds on human
beings. Using the plight of the poverty-stricken Japanese
fishermen, Canadian Indians, and Iraqi farmers afflicted with
mercury contaminants, the authors explore the philosophy
that allowed the situation to develop and continue
unchecked.

(1-02654-9) 1977

311 pp. $17.95

POLLUTANTS AND HIGH RISK GROUPS

The Biological Basis of Human
Hypersusceptibility to Environmental and
Occupational Pollutants

Edward J. Calabrese, University of Massachusetts,
Ambherst

This book is a state-of-the-art synthesis of the available bio-
medical literature on the effects of pollutants on high risk
groups. The first major effort directed at identifying and quan-
tifying individuals who are hypersusceptible to the toxic
effects of environmental and occupational pollutants.
(1-02940-8) Feb.1978

approx. 256 pp. $17.50 (tent.)
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ENERGY, ENVIRONMENT, POPULATIONS, AND
FOOD

Our Four Interdependent Crises

George L. Tuve, Case Western University

This book examines the four great interrelated problems fac-
ing society today, and their implications for the future. It
provides facts and projections on emerging trends, and indi-
cates avenues for development in a world of increasing
demand and shrinking resources.

(1-02091-5) 1976 264 pp. $15.75 cloth
(1-02090-7) 1976 264 pp. $9.50 paper

WATER POLLUTION MICROBIOLOGY

Volume 2

Edited by Ralph Mitchell, Harvard University

Provides up-to-date microbiological information on the
causes and control of water pollution. Gives current data on
the role of microorganisms as causative agents of ecological
and public health hazards in natural waters.

(1-01902-X) Feb. 1978

approx. 448 pp. $24.95

ECOLOGY OF PESTICIDES

A.W.A. Brown, Michigan State University

Shows how the use and amounts of insecticides, herbicides,

and fungicides are introduced into the environment and their

gffgct on microorganisms, invertebrates, fish, mammals, and
irds.

(1-10790-5) $25.00

Jan.1978 approx. 496 pp.

a division of John Wiley & Sons, Inc.
605 Third Avenue, New York, NY. 10016
In Canada: 22 Worcester Road, Rexdale, Ontario

@ WILEY-INTERSCIENCE

.,-------------------
Please send the books indicated for 10-DAY FREE EXAMINATION.

(Restricted to the continental U.S. and Canada.)

Mail to: WILEY-INTERSCIENCE

PO. Box 092, Somerset, N.J. 08873

O Ayres ENVIRONMENT (1-02627-1) %

O Horne ENVIRONMENT (1-40944-8)
l O D’ltri CONTAMINATION (1-02654-9)

O Calabrese POLLUTANTS (1-02940-8) %

O Tuve ENVIRONMENT (1-02091-5) cloth

O Tuve ENVIRONMENT (1-02090-7) paper

O Mitchell POLLUTION (1-01902-X)

O Brown ECOLOGY (1-10790-5)

0O Payment enclosed, plus sales tax. Wiley pays postage/handiing. We
' normally ship within 10 days. If shipment cannot be made within 90 days,
l payment will be refunded.

OBillme. O Bill firm or institution.
l * Forthcoming. Do not send payment; we will bill you.

B navE
B AFFiLIATION
¥ Apbress

| Keia% STATE/ZP____
l Prices subject to change without notice. 092 A 8451-57 l
R P 1 P PP I P frr f F PRI |

>
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The doubly convenient Double Beam.

Introducing
the Zeiss DM 4 Spectrophotometer.

It's the most convenient double-beam instrument
on the market in the spectral range of 195-850mm—for
two reasons:

1. The controls are few and logically placed (see
the control panel in the upper illustration). Automatic
lamp switch-over adds more convenience, especially
when the DM 4 is used for wavelength scanning.

2. The extra-large, 6-position sample compart-
ment is located right up front for ready accessibility. It can
accommodate 6 sample and up to 6 reference cells.

Versatile. Accurate. Reliable. Compact.

Whether you use the DM 4 for routine quantita-
tive absorption determinations, for sensitive reaction
studies, such as enzyme kinetics, or for demanding qual-
itative wavelength scanning, you'll find it has all the accu-
racy and reliability associated with the Zeiss name. For
instance, the baseline flatness is + 0.002A, and photo-
metric accuracy can be easily determined by internal
standards.

The DM 4 is equipped with digital and analog out-
puts with suppression of up to 2.0A. The programmable
sample changer features selectable dwell and cycle
times.—Most existing recorders are compatible.

Nationwide sales and service
only from Zeiss.

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212)730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston,
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont.,, M3B 2S6. Or call (416)449-4660.

THE GREAT NAME IN OPTICS

WEST GERMANY

== Spectrophotometer

A A
T T S

Factor

Spectrophotometer
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the ad-
vancement of science, including the presentation of mi-
nority or conflicting points of view, rather than by pub-
lishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—
including editorials, news and comment, and book re-
views—are signed and reflect the individual views of the
authors and not official points of view adopted by the
AAAS or the institutions with which the authors are af-
filiated.
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Recombinant DNA Legislation

During 1977 the scientific community escaped a threat to the freedom of
inquiry in the form of harsh legislation. The ostensible target was alleged
hazards of recombinant DNA, but objectives of some of the proponents
were broader. The escape from restrictive legislation may prove to be only
temporary. Last year congressional action was delayed in part as a result of ex-
tremely effective lobbying by scientists, especially a group headed by Har-
lyn O. Halvorson. If biologists relax the battle could be lost. Moreover,
irresponsible acts by individual scientists could be very damaging.

One of the ironies of the situation is that biologists drew lightning to them-
selves. As long ago as the early 1960’s some leading biologists were warning
of ethical problems they envisioned as arising from genetic engineering.
These warnings proved premature, but they were given prominence in the
media. Statements discounting the imminence of genetic engineering re-
ceived little attention. Gradually the public became uneasy about a hazard it
could neither evaluate nor, perhaps, control.

The recombinant DNA technique that became available in 1973 opened
new vistas in genetic research. It made possible the preparation of large
amounts of individual genes. It also made possible the incorporation into the
genome of chemically synthesized pieces of DNA. Molecular biologists who
first became aware of the new developments could envision all kinds of
experiments, some of which they felt might produce new pathogens. Seek-
ing to be responsible citizens, they called attention to the matter and recom-
mended a moratorium on some experiments.

In July 1976 the National Institutes of Health published guidelines that
were soon made applicable to all research performed under federal grants.
The guidelines permitted use of certain nonpathogenic mutants of the K-12
strain of Escherichia coli for recombinant DNA experiments. The contain-
ment procedures required were reasonable and adequate.

However, the long series of warnings about genetic engineering had
created a climate of public opinion favorable for critics of recombinant
DNA research. Though relatively few in number, their influence was great.
The relevant committees of Congress accordingly prepared restrictive legis-
lation. Because of the pressure of other business, Congress did not act
quickly. In consequence, there was time for lobbying against the bills. In
addition, during 1977, Roy Curtiss III produced further information that
minimized potential hazards arising from the K-12 E. coli mutants. Halvor-
son and others pointed to the fact that extensive work with pathogens at
Fort Detrick and the Center for Disease Control in Atlanta had not led to
contagion among the families of microbiologists. Stanley Cohen showed
that nature was already performing many of the experiments that the legisla-
tion proposed to regulate. :

But some kind of legislation seems likely. At present, industrial laborato-
ries are not compelled to follow the NIH guidelines. However, in the pro-
cess of regulating industrial laboratories, almost anything can happen de-
pending on the public mood of the moment. When such legislation is finally
adjusted in a conference committee of the House and Senate, strange provi-
sions can enter that bear little relation to the original bills.

A major hazard is that during the crucial moments of the legislation, news
will come out of some irresponsible act by a scientist engaged in recombi-
nant DNA research. This need not be an act of substance. Already at the
Stevenson hearings in November, it was made clear that failure to complete
some paper work could draw censuré.

Today recombinant DNA research is highly productive, highly com-
petitive. Workers are under temptation to take shortcuts. But they should
behave as if their every act is under scrutiny, for indeed it is—by assistants,
colleagues, or competitors. A scientist who furnished the pretext for re-
strictive legislation could count on the ill will of many of those he or she
most wants to impress.—PHILIP H. ABELSON



Brinkmann’s got it all together
to make separations easienr.

We're the people who first introduced TLC in the
United States. Today, our name is synonymous with
virtually every popular separation technique, including
column chromatography, electrophoresis, isoelectric
focusing, and of course thin layer chromatography.

TLIEF

Brinkmann TLE Single and Double Chambers let you per-
form the entire range of electrophoretic separations,
both analytical and preparative. The Double Cham-
ber handles separations as large as 20 x 40cm,
or as small as a microscope slide, with out-
standing resolution and reproducibility. For
Isoelectric Focusing, carrier ampholytes are
available in one general and eight individual
pH ranges encompassing pH 2-11. A com-
bination electrode permits direct pH readings.
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EBrinkman

Lobar™ and Hibar™ are trademarks of EM Laboratories, Inc.

For each separation procedure, Brinkmann offers
a complete line of equipment, chemicals and acces-
sories. We can supply everything for your separation
needs, from the entire system to any of its components.

If you're working with any of these separation
techniques, why not order all your materials from the
same, single, dependable source?

For more information on the systems (and acces-
sories) shown, just write: Brinkmann Instruments, Inc.,
Cantiague Road, Westbury, N.Y. 11590. In Canada:
Brinkmann Instruments (Canada) Ltd.

CC-HPLC

For Column Chromatography and High Pres-
sure Liquid Chromatography, Brinkmann
has one of the most extensive
selections of pre-packed columns,
apparatus and sorbents in a
variety of types and particle size
distributions.
CC: Choose from 3 sizes of pre-
packed Lobar™ columns filled
G with silica gel 60. An injector
stand is available that fits all three columns and
incorporates an injection port, pump and column
connection.
HPLC: Brinkmann’s High Pressure Liquid Chro-
matography line features pre-packed stainless steel .
Hibar™ columns, available in 11 types, including adsorption,
reverse phase, polar and weak polar phases.
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TLC

A complete line of high quality pre-coated glass plates,
aluminum and plastic backed sheets in a wide variety of
sizes, as well as loose sorbents. Also the apparatus to
help perform the separation, including developing tanks,
streaking devices, applicators and spot collectors.
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