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You can make a decision this morning to separate
a protein sample and have your result this after-
noon with LKB Ultrogel. :

Ultrogel is a prepared polyacrylamide/agarose
gel medium consisting of small, very rigid and
uniform, spherical beads pre-swollen to a con-
trolled particle diameter of 60 to 140 um.
Ultrogel comes ready-to-use. You only have to
choose your fractionation range. No weighing of
dry beads, no calculation of buffer volume, no
swelling time, no fine particle removal.

Ultrogel is unique because now you can have both
high resolution and high flow rates with low
dilution and low sample zone diffusion. And
column packing is easy and fast.

Ultrogel comes in 1 liter bottles of four fraction-
ation ranges from 6000 to 1,000,000 daltons.

For more information on Ultrogel write to us

today, or better yet, decide today and order
Ultrogel from the types listed in the table below.

In one step, measure out
the amount of Ultrogel
needed for the gel bed
height. Then after deaer-
ation, simply pour this
amount of Ultrogel into
your column.

Ultrogel Max. Flow Rate Fractionation Range*
type (ml/cm?.h) (daltons)

AcA 22 18 60,000 — 1,000,000

40 20,000 — 400,000

12,000 — 130,000

6000 — 70,000

*for globular proteins
LKB Instruments Inc.
12221 Parklawn Drive, Rockville MD. 20852
11744 Wilshire Blvd. Los Angeles CA 90025
6600 West Irving Park Road, Chicago |ll. 60634
260 North Broadway, Hicksville N.Y. 11801
3700 Chapel Hill Blvd., Durham N.C. 27707




Population:

) ynamlcs, Ethics,

“A serious perusal of these papers,
in all their variety, should lead to
some very throught-provoking
consideration of how an inter-
disciplinary and international
approach might begin to give us a
firmer grip on the problems of
population balance . . .”

Margaret Mead, from the preface

These words bring into focus the
unique contribution of Population:
Dynamics, Ethics, and Policy, a new
compendium of articles, research
reports, and policy debates that
originally appeared in Science
during a 10-year time span
beginning in 1966. Together these
papers give you
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® aclose look at population
research as conducted and
reported by such American
scientists as Bernard Berelson,
Ansley Coale, Kingsley Davis,
Garrett Hardin, Amos Hawley

® a glimpse at the continuing
debate between those who
advocate the dissemination of
contraceptives and those who
advocate more drastic methods
of population control

But perhaps even more important,
this compendium vividly reveals the
ethnocentrism that has pervaded
the American population debate.

Please send me Population: Dynamics,
Ethics, and Policy (1975, viii + 184
pages):

- casebound copies. Retail $12.95:
AAAS member, prepaid, $11.95. ISBN
0-87168-214-1.

—— paperbound copies. Retail $4.95;
AAAS member, prepaid, $4.45. ISBN
0-87168-225-7.

I' O Check or money order enclosed

| (payable to AAAS — no cash).
L [ Please bill me.
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and Policy

If we want to solve the problems of
population growth and control,
we must recognize and deal with
the extraordinary complexity of
relationships between culture,
nationhood, type of technological
change, and ideological
preoccupations.. . .

If we want to go beyond where we
are today, we must recognize and
correct the defective theoretical
basis on which national and
international action has been
taken for more than four
decades . ..

If you want to know more about
these and other aspects of popula-
tion research and policy planning,
be sure to read Population:
Dynamics, Ethics, and Policy. Send
for your copy today, available in
your choice of casebound or
paperbound editions. Preface by
Margaret Mead. Edited and with an
introduction by Priscilla Reining
and Irene Tinker. Retail price $12.95
casebound, $4.95 paperbound;
AAAS member price, prepaid $11.95
casebound, $4.45 paperbound.

Name

Address

City

State Zip

Send to Dept. PC
AMERICAN ASSOCIATION
FOR THE ADVANCEMENT

OF SCIENCE
1515 Massachusetts Avenue, N.W.

Washington, D.C. 20005
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Four genera of peccaries. (Upper right)
Extinct, long-nosed peccary (Mylohyus
nasutus), late Pleistocene, North Amer-
ica; (upper left) extinct, flat-headed pec-
cary (Platygonus compressus), late Pleis-
tocene, North America; (lower left) liv-
ing, white-lipped peccary (Tayassu
pecari), South and Central America;
(lower right) living, collared peccary
(Dicotyles tajacu), South and Central
America north to Arizona. See page 379.
[Drawings by Charles L. Ripper: cZr-
tesy of Carnegie Museum of Natural
History, Pittsburgh, Pennsylvania)



/—MEASUREMENI_‘MEOMPUTATION advances from Hewlett-Packard

Ultrasensitive quartz
pressure gauge
helps boost oil production

Able to measure a change as small as 0.01 psi
at wellbore pressures up to 11,000 psi, the
HP 2811B helps engineers evaluate reservoir
parameters for optimal oil recovery.

One of the most effective methods of determining
the production capacity of an oil reservoir is called
pulse testing. By applying a series of pressure
changes in a well and measuring theresponse in an
adjacent observation well, engineers can deter-
mine the height and drainage characteristics of the
underlying reservoir and thus calculate how to
optimize its production.

Although pulse testing theory has been thoroughly
understood for ten years, it has not been widely
used, for want of an adequately sensitive pressure
gauge. With ordinary instruments, large pulses
have to be applied over long cycle times in order to
detect the greatly attenuated response in the obser-
vation well. The test therefore takes a long time,
typically one or more weeks, and the loss in oil

326

N

LN

R

N \_7
]
o
|

4
oAl

Ry
\ ]!

7 '|
,1‘-1

“ W N
!

V.
/C

V',

N'"Va

production is considerable since both wells are
“shut-in”” during the test.

The HP 2811B Quartz Pressure Gauge has changed
things dramatically for the better. Because it can
accurately measure a change as small as 0.01 psi at
any reservoir pressure up to 11,000 psi—compared
to 0.5 psi with ordinary instruments—the pressure
changes can be much smaller, cycle times much
shorter, and the duration of the test cut to a few
days, depending on reservoir conditions.

Reservoir engineers find many other reasons to
prefer the 2811B as a “‘bottom hole” pressure gauge
for pulse testing. Strip chart recorder and digital
printer options provide an instant and direct read-
out of pressure changes on the surface, even when
the measuring probe lies 20,000 feet down the
hole. The gauge maintains resolution and accuracy
at any well pressure to 12,000 psia and any temper-
ature to 300°F. And it holds its calibration for at
least a full year despite mechanical vibration and
rough handling. Cost of the complete gauge with-
out recording options is $11,375*.
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Electronic enhancement of
Pamlico Sound, North
Carolina, from a

satellite photograph.

Digital image processing system
unlocks earth’s secrets from
satellite data.

Stanford Technology Corporation chooses HP
3000CX computer system to convert radio sig-
nals from the LANDSAT (ERTS) satellites into
useful pictures of the earth’s resources.

One of NASA’s least known spacecraft is well on
the way to making some of the most important
“civilian” contributions of the space program.

Since 1972, the first Earth Resources Technology
Satellite has been looking at the whole earth
through a multispectral optical scanner. A second
LANDSAT satellite has been in service since
January 1975. When properly processed, the digi-
tal data transmitted to earth from these satellites
provides spectral ‘‘signatures’’ of classes of cbjects
on earth that can be used to inventory many of the
world’s resources. Agronomists have used the pic-
tures to measure the total acreage of various crops
and to project their yields; foresters, to detect tim-
berland insect infestation; planners, to outline
land-use patterns and flood-prone areas; geolo-
gists, to locate mineral deposits.

The potential usefulness of these pictures in many
fields has created a great demand for equipment to

HEWLETT (hp: PACKARD

Sales and service from 172 offices in 65 countries
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A three-dimensional enhancement
of the same view.

interpret them. A new development by Stanford
Technology Corporation—the System 101—is
being offered to meet this demand.

This powerful new multi-user digital image pro-
cessing system is configured around the HP
3000CX, chosen by STC engineers as the computer
system best suited to the application.

While the HP 3000CX is fast and powerful enough
to satisfy the full range of LANDSAT requirements,
it is much easier to use than larger computers,
especially by nonspecialists. Many scientists can
use it at the same time, some processing images
on-line while others develop programs. An ex-
tremely simple language with a ‘“menu-prompt-
ing”” mode is provided for inexperienced users,
while advanced users can use a high-level lan-
guage with efficient command lists.

The STC System 101 should go a long way in
reducing the LANDSAT image-processing bot-
tleneck. For more information on System 101,
write or call Stanford Technology Corporation in
Mountain View, California 94043.

System prices for the HP 3000CX start at $99,500*.

For more information on these products, write to
us, Hewlett-Packard, 1507 Page Mill Road, Palo
Alto, California 94304.

Mail to: Hewlett-Packard, 1507 Page Mill Road, Palo Alto, CA 94304.
Please send me further information on

() HP 3000CX Computer System

( ) HP 2811B Quartz Pressure Gauge

Name Title

Company
Address

State Zip

City

*Domestic USA prices only. 00547
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A radioactive compound which must be kept frozen but is delivered thawed is
useless. So when dry ice is indicated, we pack in enough to guarantee a frozen
product delivered to your receiving department. We expedite shipments in
specially designed packaging, too.

Delivery is the last link in the chain of quality at New England Nuclear,
where no link is considered unimportant.

New England Nuclear

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

Canada: NEN Canada Ltd., Dorval, Quebec, H9P-1B3, Tel: (514) 636-4971, Telex: 05-821808
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain, W. Germany Siemensstrasse 1. Tel: Langen (06103) 85035

1 AUGUST 1975 329



1 August 1975, Volume 189, Number 4200

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presentation
and discussion of important issues related to the advance-
ment of science, including the presentation of minority or
conflicting points of view, rather than by publishing only
material on which a consensus has been reached. Accord-
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points of view adopted by the AAAS or the institutions
with which the authors are affiliated.

Editorial Board

1975

DONALD LINDSLEY
RuTH PATRICK
RAYMOND H. THOMPSON

H. S. Gutowsky

N. BRuCE HANNAY
DONALD KENNEDY
DANIEL E. KOSHLAND, JR.

1976

FRANK PRESS
FRANK W. PUTNAM
MAXINE SINGER
ARTHUR M. SQUIRES

Editorial Staff

Editor
PHILIP H. ABELSON

ALFRED E. BROWN
JaMEs F. CRow
HANS LANDSBERG
EDWARD NEY

Publisher Business Manager
WiLLIAM D. CAREY HANs NussBaum

Managing Editor: ROBERT V. ORMES
Assistant Editors: ELLEN E. MURPHY, JOHN E. RINGLE
Assistant to the Editors: PATRICIA ROWE

News and Comment: JoHN WALSH, LUTHER J. CARTER,
DEBORAH SHAPLEY, ROBERT GILLETTE, NICHOLAS WADE,
CONSTANCE HOLDEN, BARBARA J. CULLITON, SCHERRAINE
Mack

Research News: ALLEN L. HAMMOND, WiLLIAM D.
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR L.
ROBINSON, GINA BARI KOLATA, FANNIE GROOM

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN-
FIELD, JANET KEGG

Cover Editor: GRAYCE FINGER

Editorial Assistants: MARGARET ALLEN, JOHN BAKER,
IsABELLA BOULDIN, ELEANORE BuTz, MARY DORFMAN,
SyLviA EBERHART, JUDITH GIVELBER, CORRINE HARRIS,
NANCY HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KAR-
LIK, MARGARET LLOYD, JEAN RockwooD, LEAH RYAN,
Lois ScHMITT, RICHARD SEMIKLOSE, YA LI SWIGART,
ELEANOR WARNER -

Guide to Scientific Instruments: RICHARD SOMMER

Membership Recruitment: GWENDOLYN HUDDLE; Sub-
scription Records and Member Records: ANN RAGLAND

Advertising Staff

Director Production Manager
EARL J. SCHERAGO MARGARET STERLING

Advertising Sales Manager: RICHARD L. CHARLES

Sales: NEw York, N.Y. 10036: Herbert L. Burklund, 11
W. 42 St. (212-PE-6-1858); ScorcH PLAINS, N.J.07076: C.
Richard Callis, 12 Unami Lane (201-889-4873); CHICAGO,
ILL. 60611: Jack Ryan, Room 2107, 919 N. Michigan Ave.
(312-DE-7-4973); BeverLY HiLLs, CaLIF. 90211: Winn
Nance, 11 N. La Cienega Blvd. (213-657-2772); DORSET,
VT. 05251: Fred W. Dieffenbach, Kent Hill Rd. (802-867-
5581)

EDITORIAL CORRESPONDENCE: 1515 Massachu-
setts Ave.,, NW, Washington, D.C. 20005. Phones: (Area
code 202) Central Office: 467-4350; Book Reviews: 467-
4367; Business Office: 467-4411; Circulation: 467-4417;
Guide to Scientific Instruments: 467-4480; News and Com-
ment: 467-4430; Reprints and Permissions: 467-4483; Re-
search News: 467-4321; Reviewing: 467-4443. Cable: Ad-
vancesci. Washington. Copies of “Instructions for
Contributors” can be obtained from the editorial office.
See also page xv, Science, 28 June 1974. ADVERTISING
CORRESPONDENCE: Room 1740, 11 W. 42 St., New
York, N.Y. 10036. Phone: 212-PE-6-1858.

SCIENCE

Peer Review Revisited

Has the peer review system performed well or poorly as a method for helping
government research administrators to ration research support? What can be
said for its reliability and objectivity? Has peer review, over the years, tended to
go stale? Have administrators used it so much as a crutch that their own judg-
ment is clouded? Is it enough to know that research has scientific merit but not
whether it has social value and merit? Some light may be shed on these and oth-
er matters when the Symington subcommittee of the House of Representatives
turns its attention to the peer review system.

An odor of sanctity surrounds peer review. Rather too much has been
claimed for it, considering how human and potentially fallible it is. Stripped of
its elegance, it is simply a sensible arrangement for enlisting volunteer referees
to call balls and strikes on proposals pitched to the funding agencies. Its credi-
bility and durability rest on the integrity and responsibility of the referees. That
in itself is no small thing, and indeed is the center beam which holds up the
house of science. From this standpoint, peer review is a proxy for assaying the
standards of the scientific community.-

The Congress apparently is troubled as to how sensitive peer review is to con-
siderations of public taste, concern for how public funds are spent, and equi-
table distribution of research awards. With this goes concern for the public ac-
countability of the peer review machinery, which some think to be an insider
system aimed at keeping out the unprivileged. All these questions need to be
flushed into the open and answered by the evidence. That is the function of legis-
lative oversight. ' ‘

When all is said and done, peer review is likely to emerge with good marks.
This is not to say that it has been perfect, or that it does not need some new
premises. Peer review is a form of insurance on which administrators have re-
lied as one of the stages in making choices. It does not preempt the judgment of
administrators; neither should it intimidate them nor excuse them from being
accountable. But bureaucratic life, these days, puts a larger burden on peer re-
view than it was ever meant to carry. The sheer volume of proposals constitutes
a tidal wave which overwhelms the agencies’ reviewing process and brings it
close to rote and insensitivity.

Some corrections to the peer review system probably are in order. The views
of referees should be a matter of record and shared candidly with the origina-
tors of the research proposals, but the identities of the reviewers should be held
in confidence. The practice of permitting potential grantees to nominate quali-
fied reviewers for their proposals is understandable up to a point, but it has con-
notations of conflict of interest. If the selection of ‘‘peers’ were to include oth-
ers than field specialists, considerations of the social value of the research
might, with profit, be injected into the criteria of choice from the start.

Beyond this, one is troubled to know whether peer review stacks the deck
against younger and nonestablishment scientists whose credentials are no
match for those of more imposing competitors. If the system shuts out the
bright beginners and independents in order to ration scarce support only to
scientists whose reputations are already made, we will come to regret it.

Peer review has its advocates and its critics. Its profound merit is that it
broadens and diffuses the process through which government makes up its
mind. That alone goes far to commend it. If government can learn that the
world will not come to a bad end when decision-making is decentralized and
made participative, something important will have emerged from peer review.
As the Congress takes up the matter, more is at issue than a summary judg-
ment. The real questions go to the vitality, the design, and the right uses of peer
review as a bridge over the troubled waters of science and its relations with gov-
ernment.—WIiLLIAM D. CAREY
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