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Protein elecirofocusing
inL.5 hours

with a thin-layer PREPARED polyacrylamide gel

Now, for the first time, a thin-layer prepared poly-
acrylamide gel, the Ampholine® PAGplate, is available
for electrofocusing of proteins, hormones and enzy-
mes. Samples as low as 10 ul, and in the microgram
range, can be run and complete electrofocusing takes
only 1.5 hours.

The Ampholine® PAGplate is an easy to use poly-
acrylamide gel plate (245 x 110 x 1 mm) containing
Ampholine® carrier ampholytes in the pH range 3.5
to 9.5. The Ampholine is used to create the pH
gradient in electrofocusing and the protein samiples
are then focused at their isoelectric points.

® ®
Notedious preparation
When you use an Ampholine PAGplate you avoid the
tedious preparation and exposure to toxic chemicals
involved in do-it-yourself gel plates. No pipettes or
complicated sample applicators either. Everything you
need for electrofocusing in polyacrylamide gel comes
in the complete Ampholine PAGplate kit.

To get the best results, use an Ampholine PAGplate
with the LKB 2117-010 Multiphor, complete for
electrofocusing in polyacrylamide gel, and the new
LKB 2103 Power Supply which gives you constant
power, constant current or constant voltage.

For more information on the Ampholine PAGplate
and other fine products from LKB for biochemical
separations, contact your LK B representative or fill in
the coupon below.

SR e T S R

YESplease!

O LKB 1804 Ampholine® PAGplate
O LKB 2117 Multiphor Electrofocusing Equipment
O LKB 2103 Power Supply

Mail to: LKB Instruments Inc.
12221 Parklawn Drive
Rockville, MD 20852

Name Title

Institution

Address

City State Zip I

Lo s

The Ampholine® PAGplate can
be used complete for 24 samples,
or cut in half for 12 samples and
in thirds for 8 or 16 samples.
The remaining parts can then be
.stored in the original package in
a refrigerator until your next
experiment.

Applying your sample is simple
and precise with the sample app-
lication pieces. Dip, soak for a
few seconds in your sample so-
lution, and then place on the gel
surface.

LKB Instruments Inc.

— 12221 Parklawn Drive, Rockville MD. 20852

Circle No. 154 on Readers’ Service Card



What do users
like most about the
Reichert OmU3 Ultramicrotome?

easiest to use...easiest for training.

exclusive built-in remote liquid
level control.

exclusive darkfield knife
alignment.

built-in vibration dampening
system.

independent cutting and recycle
controls.

all of the above.

If you guessed “all of the above,” you're right.
The Reichert OmU3 Ultramicrotome has
gained wide acceptance because of its all-
around superior performance.

We attribute this popularity to its many exclu-
sive features that contribute to speed, preci-
sion, control and simplicity.

The OmUS saves time in the lab. Operation
can be quickly mastered. Section accurately
and fast with a minimum of effort.

You've got to see the OmU3 in action to really
appreciate what it will do for you. Seeit atthe
Cell Biology meeting in Boston.

Or, write for more information on the OmU3
and our complete line of EM equipment.
American Optical, Reichert Products, Eggert
Road, Buffalo, NY 14215.
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Barn Owl (Tyto alba). The frontal eyes
and prey-catching skills of the owl sug-
gest that the bird achieves stereopsis,
the highly precise binocular depth
sense. See page 675. [Drawing by Dean
Rocky Barrick,© Seattle, Washington]



44 SALE

Inventory REbDucTION

of selected symposium volumes

Since January 1934, AAAS has published symposium volumes based on materials presented by renowned scientists
at its annual meetings. The AAAS Publications Committee has selected for publication symposia that are compre-
hensive, timely, and well-documented. In addition, the Association has published books based on material presented
at special conferences and meetings. Now, the Association is offering ten of these volumes at a special, reduced, price.

[] Research in the Antarctic. Edited by [J Ground Level Climatology. Edited by [] Arid Lands in Transition. Edited by

Louis O. Quam. A report of the ex-
tensive research conducted in the
Antarctic since the International Geo-
physical Year and the global signifi-
cance of those efforts. Topics such as
glaciology, cold poles and heat bal-
ances, ocean dynamics and ecosystems
are covered. 784 pages (41%2" x 56”

map included), 1971.
List Price: $24.857 ¢14‘ 00

[] Air Conservation., The Report of the

AAAS Air Conservation Commission.
Authorities in conservation, pollution
control, pollutants and their effects,
law economics, meteorology, public
health and government present a
wealth of information. 348 pages, 1965;
third printing 1970.

List Price: casebound $W %S-.OO
paperbound $}48{ ¢ 3.00

[1 Separation and Depression. Edited by

John Paul Scott and Edward C. Senay.
Contributions were gathered from
behavior biology, animal behavior
studies, clinical pharmacology, psycho-
analysis and social systems, bridging
the gap between animal behavior
models and the human clinical condi-

tion. 256 pages, 1974.
List Price: $19.957 % ’4’; (6]}

[] The Maturing of American Science.

Edited by Robert H. Kargon. This
unique volume traces the development
of science in America during the past
50 years by drawing together a selec-
tion of AAAS presidential addresses.

250 pages, 1974.
List Price: $}5.9-5’ # 3.00

[ Folk Song Style and Culture. Edited by

Alan Lomax. Working with a sample
of recorded songs and filmed dances
from all world cultures, the Canto-
metrics Project discovered ways in
which song and dance style vary by
culture. 384 pages, 1968; second print-

ing 1971.
List Price: $1k.ﬁ. #/OOO

626

Robert H. Shaw. Investigators from a
variety of scientific fields concerned
with ground level climatological prob-
lems meet in this volume and explore
the effects of climate on particular
plants and animals; the effect of ground
level climate on forest fires; the rela-
tionship between climate and animal
husbandry; and the reaction of plants
and animals to various environments.
408 pages, 1967; second printing 1970.

List Price: $%. #650

[] Agriculture and the Quality of Our

Environment. Edited by Nyle C. Brady.
This volume brings together the perti-
nent and essential facts about how
agriculture affects and is affected by
the quality of our environment.

476 pages, 1967; second printing 1970.

List Price: $M $ 8.50

[1 Man, Gulture, and Animals. Edited by

Anthony Leeds and Andrew P. Vayda.
The papers gathered in this volume
represent the research that anthro-
pologists and geographers conducted
on the uses people make of particular
animals and their products, the char-
acteristics of these animals, and the
effects that using or having to use the
animals has upon cultural patterns and
social organizations. 304 pages, 1965;

third printing 1970. R
gs.50

List Price: M

Harold E. Dregne. Contains papers
presented at the 1969 international
conference on “Arid Lands in a Chang-
ing World.” The papers explore the
use of arid lands in different parts of

759.50

[] Oceanography. Edited by Mary Sears.

Presented at the International Oceano-
graphic Conference (1959), papers col-
lected in this volume emphasize the
interrelationships between the scien-
tific disciplines underlying ocean-
ography. 654 pages, 1961; fifth printing

1969.
List Price: $M # 2,50

ORDER FORM

Please send the following at the reduced
prices:

—— Research in the Antarctic—$14.00
—— Air Conservation (CB)—$5.00
—— Air Conservation (PB)—$3.00
— Separation and Depression—$14.00
— The Maturing of American Science—
$8.00
—— Folk Song Style and Culture—$10.00
—— Ground Level Climatology—$6.50
— Agriculture and the Quality of
Our Environment—$8.50
—— Man, Culture, and Animals—$5.50
—— Arid Lands in Transition—$9.50
—— Oceanography—$8.50

TOTAL AMOUNT ENCLOSED

Check or Purchase Order must accom-
pany all orders. DO NOT SEND CASH

Name

Address

City, State, Zip

Mail to:

AAAS, Dept. J1
1515 Massachusetts Ave., N.W,
Washington, D.C. 20005

(Please allow 6-8 weeks for delivery)
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The only 1 gallon
Blendor in the world
Is a Waring Blendor.
The only Blendor
designed especially
for laboratory use is
a Waring Blendor.
For more information
on the world’s only
Waring Laboratory |
Blendor write:
Waring Products
Division, Dynamics §
Corporation Of
America, Route 44,
New Hartford,
Conn. 06057.

waring {3

Circle No. 37 on Reader
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FOOD %{i

When abundant, it is wasted or treated as a commodity.

\
When scarce, its distribution is a matter of life or death. / / //

S
N

During the past few years, serious shortfalls in world food
production and distribution, along with soaring agricultural
prices, have posed some vital questions: -

N

(<

Will population growth and rising affluence exceed
the world’s capacity to feed itself?

Will we run out of land, water, energy?

Can applications of new agricultural technology continue to
increase essential supplies?

;

—

These complex problems—and some solutions—are dealt with in an important compendium:

FOOD: Politics, Economics, Nutrition, and Research
Edited and with a foreword by Philip H. Abelson.

FOOD: Politics, Economics, Nutrition, and Research, the third in a special SCIENCE Compendium Series,
contains articles by 50 of the most knowledgeable scholars in the field and provides a close look at the
“why’’ of the world food situation—from the influence of politics and economics, through the complex
issues of application of technological advances and the dependency on nonrenewable resources of
high-technology agriculture.

Provocative reading for everyone—Ilayman or professional—concerned with today’s—and tomorrow’s—
food supply.

“_..one of the most sensitive and accurate publications on food in recent years . . . [it shows] how serious
are the fallacies behind some of the food myths we accept daily as fact.”—Nick Eberstadt, The New York
Review of Books (19 February 1976).

! |
| (] Please send me copies of FOOD: Politics, Economics, Nutrition, |
| % and Research |
| Casebound: ISBN 0-87168-215-X Paperbound ISBN: 0-87168-226-5 |
I American 0 AAAS members $11.95 each [0 AAAS Members $4.45 each |
| Association 0 Nonmembers $12.95 each [0 Nonmembers $4.95 each |
I for the [0 Check/Money Order enclosed 0O Bill me |
I Advancement -(Payable to AAAS) (None under $10, please) |
| of |
: Science Name: :
| I
| Address: :
I

l |
I City/State/Zip: |
| Mail to: AAAS Dept. F-1 1515 Massachusetts Ave. N.W. Washington, DC 20005 l
| (Please allow 6 to 8 weeks for delivery) |
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Most people with statistical
problems have other kinds of
problems, too—including you
and the designer of our
helmet. That's why we make
HP computing calculators
so versatile.

Sure, our machines can
do stepwise regressions of 35
variables. But they can also
interface to instrument sys-
tems (like chromatographs)
for data acquisition and
control. They can be used
for profit and cost analysis.
They can help people design
new components, systems
and products (even helmets).
One can even handle ac-
counting functions. Combine
this capability with statistical

Statistics:
Just one reason for buying an
HP computing calculator.

appreciate the power of HP
computing calculators.

Our statistical software:

no job too small,

few jobs too big.

Because statistics is such

a powerful and versatile tool,
we've developed powerful
and versatile statistical soft-
ware for our computing
calculators. Our software can
handle almost any statistical
application—from curve fit-
ting to a four-way analysis of
variance—without help from
a statistician, computer pro-
grammer or a data pro-
cessing service.

Eliminating the steps
between data acquisition
and statistical analysis.

If you analyze data gener-
ated by instruments, our
calculators can really save
you time. By interfacing one
of our computing calculators
to your instruments, data
acquisition becomes auto-
matic—as does statistical
manipulation of that data. All
you have to do is interpret
the results. And if you want
to employ additional stat
techniques later, you can.
Just recall the data from one
of HP’s storage devices and
load the appropriate pro-
gram routine.

Get the facts about

our calculators and

stat programs.

We have a new brochure
entitled, “Is It Statistically
Meaningful?”’, which spells
out the stat capabilities of
our calculators and software.
Get your copy by calling
your local HP representative,
or by circling our number

on this publication’s reader
service card. The brochure is
the first step to putting
powerful stat techniques
—and many other problem-
solving capabilities—at your
fingertips.

Cost and profit analysis of
new helmet design projected
over five years.

analysis and you begin to

Identification of elements in
potential new materials with
a calculator-controlled gas
chromatograph.

Statistical curve fitting of
results from shock loading
tests of padding and sus-
pension systems.

20 AUGUST 1976

HEWLETT @7 PACKARD

Sales and service from 172 offices in 65 countries.
P.O. Box 301, Loveland, Colorado 80537

Circle No. 148 on Readers’ Service Card

Generation of shell impact
strength and fatigue test data
in graph form.

Accumulation and analysis
of results from eye-
movement tests through
various face mask designs.
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Eastman

New Electrophoresis Reagent Sets
We now offer four new sets of reagents
for general uses in polyacrylamide gel
electrophoresis. All four sets include
illustrated manuals with an introduc-
tion to electrophoresis, a step-by-step
guide to gel preparation, and a bibli-
ography. The four sets are:

EASTMAN Standard Acrylamide
Electrophoresis Reagent Set. Contains
acrylamide, N,N'-methylenebisacryl-
amide, ammonium persulfate,
TEMED, riboflavin, tracker dye, and
stain. Whether you’re a new user inter-
ested in conventional polyacrylamide
gel electrophoresis, or teaching this
separation technique, the set has all the
reagents needed to prepare gels of vari-
ous characteristics.

EASTMAN Solubilizable Gel Electro-
phoresis Reagent Set. Contains N,N'-
diallyltartardiamide (DATDA) as the
crosslinking agent for the preparation
of solubilizable acrylamide gels. Also
includes acrylamide, TEMED, am-
monium persulfate, periodic acid, and
tracker dye. Periodic acid dissolves the
gels with relative ease and no viscous
residue, for liquid scintillation count-
ing.

EASTMAN SDS Electrophoresis Re-
agent Set. Includes sodium dodecyl sul-
fate (SDS), acrylamide, bis, TEMED,
ammonium persulfate, mercaptoetha-
nol, and stain for doing protein molec-
ular weight determinations.

EASTMAN Electrophoresis Starter
Reagent Set. Contains all reagents and
materials in the other three sets neces-
sary for standard electrophoresis, SDS
molecular weight determinations and
subunit fractionization, and DATDA
solubilizable gels.

Circle No. 128 on Readers’ Service Card
Scintillation-grade Chemicals
Also now available: 33 scintillation-
grade EasTMAN Organic Chemicals—
reagents to meet various needs and de-
gree of flexibility.

For example, if you wish to count
samples with low quench, EAsTMAN
Ready-to-Use I, Concentrate I, and
Dry Blend I should meet your needs.

20 AUGUST 1976

Organic Chemicals

eWS

For counting highly quenched samples,
consider EastTMAN Ready-to-Use II,
Concentrate II, and Dry Blend II. Oth-
er reagents for LSC include fluors,
solvents, tissue solubilizer, and CO;
absorbers.

To maintain consistently high qual-
ity, our chemicals are closely moni-
tored and include actual-use tests un-
der a variety of conditions. We mea-
sure fluorescence quantum yield, ab-
sorbance, absolute counting efficiency,
and physical constants.

Circle No. 129 on Readers’ Service Card
Free guide available.

If you do not already have a copy of
our latest EASTMAN Organic Chemicals
Catalog No. 48, send us the coupon
below. To order any EAsTMAN Organic

Chemical write one of the laboratory
supply distributors who carry our or-
ganic chemicals.

Circle No. 130 on Readers’ Service Card
American Scientific and Chemical
Beckman Science Essentials
Bioclinical Laboratories Inc.
Brand-Nu Laboratories Inc.

Bryant Laboratory, Inc.

Curtin Matheson Scientific

Fisher Scientific Company

GAC Laboratories

Labproducts, Inc.

Midland Scientific, Inc.

North Strong Inc.

Preiser Scientific

Sargent-Welch Scientific

SciChemCo

Scientific & Industrial Sales and
Service, Inc.

VWR Scientific

Ward’s Natural Science Establishment,
Inc.

° Eastman Kodak Company 8-65 o
Eastman Organic Chemicals
° Dept. 412-L °
Rochester, N.Y. 14650
° I'd like to learn more about your products. Please send me °
information on:
° [ JJ-59, EASTMAN Products for Liquid Scintillation Counting °
O JJ-11, EASTMAN Reagents tfor Acrylamide Gel
Electrophoresis
L4 [ EASTMAN Organic Chemicals Catalog No. 48 L4
b d Name [
° Position PY
° Affiliation °
Address
°
° City State Zip
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Cut density gradient

spin time with a Sorvall
RC-5 centrifuge and new
$S5-90 vertical rotor.

The Sorvall® RC-5 refrigerated superspeed centrifuge
with a Rate Controller is ideal for density gradient work. The
soft start and soft stop characteristics of the Rate Controller
prevent mixing of the gradient at speeds between 0 and
1,000 rpm.

With this feature and the new Sorvall” SS-90 vertical rotor,
the RC-5 provides high resolution with reduced spin times.
The rotor holds the tube at a fixed angle of 0° while the
gradient reorients from horizontal to vertical. This means the
particle must travel only the width of the tube, not the length.
It also improves resolution by increasing the surface area and
reducing the depth of the starting zone. In fact, the K factor
calculated for the ultracentrifuge swinging bucket rotor of
comparable volume is 265, while the K factor for the SS-90
vertical rotor is 210. And since the SS-90 holds 8 tubes
instead of 6, you can spin more total volume.

The Sorvall” RC-5 also features solid state speed and
temperature control systems, direct reading tachometer and
temperature gauge, and an instrument panel with convenient
push-button controls. And it accepts RC-2B as well as RC-5
rotors. It is built with the high quality and attention to detail that
have been characteristic of Sorvall* centrifuges for years.

For more information on the Sorvall’ RC-5 centrifuge,
just write Du Pont Instruments, Biomedical Division,

Room 23708A, Wilmington, DE 19898

DuPont Instruments WhON>

Circle No. 25 on Readers’ Service Card

in the long term. The details behind these
numbers can be found in the UWMAK-
III report (3, chapter xiii). Even the
“‘unoptimized’’ early conceptual fusion
designs show that they could be com-
petitive with future fast breeder reactors,
high-efficiency coal stations, geothermal
stations, and fuel cells. All systems seem
substantially less expensive than central
station solar units. Thus, to suggest the
cost of electricity from fusion will be
several times that from advanced fission
reactors is simply not consistent with our
work. Any final choice among the avail-
able options (if such a choice must be
made) will be made for a combination of
reasons, including the long-term environ-
mental impact (resource availability,
storage of radioactive materials, land
despoilment, and so forth) and the short-
term societal impact (diversion of impor-
tant materials, vulnerability to terrorist
attacks, and so forth). We have found
that fusion shows great promise in some
of these areas, and that conclusion, com-
bined with ‘‘reasonable’’ costs, encour-
ages us to push on with fusion research
to arrive at the final answers.

Undertaking the first generation of fu-
sion reactor studies, conceptual though
they are, has been a very healthy aspect
of the fusion program. An effort is being
made to understand the entire system
and not to leave key aspects for 10 or 20
years hence or to spring surprises at that
late date. We have discovered that cer-
tain engineering design approaches once
thought most favorable are not particu-
larly attractive. On the other hand, more
optimized designs are being developed to
take their place. We can now more
clearly see the directions to go and we
have a detailed basis to guide our analy-
sis.

In his article, Metz notes that several
people have called for a program that
puts more emphasis on innovation and
discovery, particularly referring to
plasma confinement schemes. We would
argue that this first generation of reactor
studies has in fact laid the foundation for
us to proceed ahead with innovation and
imagination in the engineering design of
these reactors to produce a more highly
optimized system. Five or six years is
only enough time to scratch the surface
of an area like fusion reactor technology,
and it should be clear that our most
promising engineering discoveries still
lie in the future.

RoOBERT W. CONN
GERALD L. KULCINSKI
Fusion Technology Program,
Nuclear Engineering Department,
University of Wisconsin,
Madison 53706

SCIENCE, VOL. 193
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The Wisconsin reactor studies indeed
show a progression in which the third
design is slightly more compact than the
first. But the reactor containment build-
ing for UWMAKU-III would nevertheless
be 65 meters high and 75 meters in di-
ameter, with heat exchanger and turbine
buildings almost as large. Even though
the Wisconsin team has succeeded in
boosting the power density of a fusion
reactor from 0.7 to 2 Mw/m?, there is a
very long way to go before achieving the
100 Mw/m*® power density that would
allow a fusion reactor core to be as small
as that of a light water fission reactor.

—W.D.M.

International Decade of Climatology

We were pleased to see from Willard
F. Libby’s letter of 28 May (p. 843) that
an International Decade of Isotope Cli-
matology Study is proposed, but we are
concerned that only isotopic studies
have been singled out. The research re-
ferred to by Libby is primarily marine in
nature; the program, therefore, suffers
from the exclusion of the great majority
of the terrestrial record. Moreover,
much of the marine sedimentary record
cannot be interpreted with the degree of
high resolution obtainable in the record
on land where more rapid sedimentation
allows annual or seasonal events to be re-
solved. This information is surely vital
to questions of rapidity of past (and fu-
ture) climatic change. In addition the
marine record may be more climatically
buffered than the land record.

Libby’s reference to isotopic studies
of the Greenland ice core raises doubts
about the sole reliance on that approach
for the polar regions, since alternative
interpretations of the chronology of the
glacial oxygen-18 record have been pro-
posed and since complexities in correla-
tions between ice cores have been noted
(1). The ice core records do not provide
adequate summer paleoclimatic data,
and the tree-ring analyses are not appli-
cable to the tundra regions. Thus very
large arctic and antarctic areas which are
sensitive to climatic change and were
probably the first regions to experience

20 AUGUST 1976

Slash density gradient

spin time with a Sorvall’
TD ultracentrifuge and

new vertical rotor.

Sorvall® OTD ultracentrifuges with oil turbine drive and
Automatic Rate Controller are ideal for density gradient work.

The soft start and soft stop characteristics of the ARC and

Reograd mode of deceleration prevent mixing of the gradient

at speeds between 0 and 1,000 rpm.

With these features and the new Sorvall® vertical rotor,
Sorvall® ultracentrifuges give high resolution with reduced
spin times. The rotor holds the tube at a fixed angle of 0° while
the gradient reorients from horizontal to vertical. This means

the particle must travel only the width of the tube, not the

length. It also improves resolution by increasing the surface

area and reducing the depth of the starting zone. In fact,

the K factor calculated for the highest performance ultraspeed
swinging bucket rotor is 45, while the K factor for the Sorvall®

TV865 vertical rotor is only 10.

The oil turbine drive eliminates failure-prone gears, belts
and brushes. And Sorvall® OTD-50 and OTD-65 ultracen-
trifuges have self-contained cooling systems — eliminating
problems with hard water as well as installation of plumbing,
filters, valves and gauges. Both are built with the high quality
and attention to detail that have been characteristic of Sorvall®

centrifuges for years.

For more information on Sorvall® OTD ultracentrifuges,
just write Du Pont Instruments, Biomedical Division, Room

23707A, Wilmington, DE 19898

DuPont Instruments
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Next Week:

THE

VIKING
ISSUE

SCIENCE marks the
historic Mars landing of
20 July in next week’s
special “"Viking lIssue,”
dedicated to previously
unpublished reports of the
mission’s preliminary find-
ings. The 13 “Viking” pa-
pers cover early results of
experiments and analyses,
including such topics as:

e Atmospheric Water Vapor
¢ Infrared Thermal Mapping

e Composition and Structure
of the Martian Atmosphere

e Surface of Mars

e Preliminary Meteorological
Results

e Physical Properties of the
Martian Surface

e Spin Axis of Mars
¢ Viking Landing Sites
e Radar Observations
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the onset of glaciation and ‘abortive gla-
ciations’” would not feature at all in the
proposed studies.

As recorded, the Holocene period is of
highest priority in terms of extreme con-
ditions and the frequency characteristics
of climatic fluctuations. In the present
formative state of paleoclimatic re-
search, it would seem prudent not to put
all our eggs into one (isotopic) basket,
but to take this opportunity to involve
the entire range of paleoclimatic exper-
tise in a program of mutual data testing
and evaluation. Would not an Inter-
national Decade of Climatology be a pref-
erable research framework?

HARVEY NICHOLS
JoHN T. ANDREWS
ROGER G. BARRY
Jack D. Ives
Institute of Arctic and Alpine Research,
University of Colorado, Boulder 80309
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Statistics and Rare Phenomena

Walzer and Gerald (Reports, 19 Dec.
1975, p. 1228) correctly report (1) that, in
a study in which they obtained karyo-
types of about 10,000 newborn males,
the difference between the children of
upper-class fathers and those of lower-
class fathers in frequency of occurrence
of the XYY (and also the XXY) karyo-
type was not statistically significant (2).
The authors interpreted their results as
showing ‘‘no significant effect of social
class upon the frequency of XYY, and of
XXY, among newborn males.”” An Asso-
ciated Press report of the study stated
flatly that XYY “‘occurs as frequently in
the higher socioeconomic classes as in
the lower stratums’’ (3).

The frequencies are not stated in Wal-
zer and Gerald’s report but can be calcu-
lated from the data in their table 2. For
XYY they are .00195 and .00107 in the
lower-class and upper-class groups re-
spectively @). This is a difference of 81
percent and would be noteworthy if it
were found repeatedly; but because of
the rarity of the karyotype it would not
reach statistical significance except in
much larger samples.

With their sample sizes and overall
frequency of the karyotype, the fre-
quency in the lower-class sample would
have to be more than 3% times that in
the upper-class sample (5) to show statis-
tical significance. For the difference be-
tween the observed frequencies to be

statistically significant at the .05 level,
the sample size would have to be in-
creased fourfold (6). In short, the usual
statistician’s caveat against interpreting
lack of statistical significance as counter-
evidence must be observed with special
scrupulousness when dealing with rare
phenomena such as XYY.

Doucras H. BOUCHER
Division of Biological Sciences,
University of Michigan,
Ann Arbor 48109
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1. The statistical test used in the study was not
mentioned; presumably it was a chi-square, max-
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the term ‘‘significant,” not ‘‘statistically signifi-
cant.”’

3. “Chromosome abnormality hits all classes,”
Ann Arbor News, 17 December 1975, p. 15.

4. These frequencies were calculated from Walzer
and Gerald’s table with the procedures de-
scribed in their text: non-Caucasians were ex-
cluded from the analysis, maternal age was dis-
regarded, and classes IV and V were pooled as
lower-class and I, I1, and III as upper-class. The
corresponding frequencies of the XXY karyo-
type are .00117 in the lower-class sample and
.00092 in the upper-class sample, a 27 percent
difference.

5. A chi-square value of 5.365, for which P = .021,
is given by frequencies of .00273 and .00077 for
lower-class and upper-class infants respectively.
These correspond to 5 XYY’s among 6512 in-
fants for the upper-class sample and 7 in 2564 for
the lower-class sample, a 3.56-fold difference.

4. A fourfold increase of Walzer and Gerald’s sam-
ple corresponds to 20 XYY’s in 10,256 cases for
the lower-class group and 28 in 26,048 for the
upper-class group. These results give a chi-
square statistic of 3.63, for which P = .057, and
a maximum-likelihood (G) statistic of 3.96, for
which P = .047.

The analysis described by Boucher
was likewise performed by us during the
initial examination of our data. If the
frequency of individuals with the XYY
karyotype in social classes IV and V is
indeed as great as .00195, it would still
be insufficient to account for the 10- to
20-fold excess of XYY individuals in cer-
tain institutional populations. This was
the basis for our concluding that what-
ever effect social and economic factors
might have on the institutionalization of
XYY individuals, the effect was not pri-
marily due to any influence on non-
disjunction.

It is still reasonable to believe that the
frequency of the XYY karyotype in new-
borns is not affected by the social class
of their fathers. It should be noted that,
while an excess of XYY individuals was
present in social classes IV and V in the
Boston study, a deficiency in these two
classes occurred in the Edinburgh study
).

PARK S. GERALD
STANLEY WALZER
Children’s Hospital Medical Center,
300 Longwood Avenue,
Boston, Massachusetts 02115
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AnR & D Delivery System

The federal government has funded and consumed a fabulous amount of
research for its own needs—radar, inertial guidance, proximity fuses, ballis-
tic missiles, antiballistic missiles, ‘‘beating the Russians to the moon,”” and
on and on and on. The emphasis has been on federal use. The National Aero-
nautics and Space Administration speaks of agency users, not citizen users.

At the same time the citizens are saying, ‘‘If we can put a man on the
moon, we can do this or that.”” They will not be put off by the alibi, ‘‘That is
a different subject.”” We must solve their problems as well.

In his editorial*, Bisplinghoff makes a potent point that federal research
should be and is now aiming more at citizens’ needs, and he goes on to say,
“It is not at all clear that funneling federal R & D funds through existing
federal institutions will come within a country mile of accomplishing the
intended purpose.”

I agree wholeheartedly—it will not. Fortunately, there is a family of state
institutions with a federal connection that do come within that ‘‘country
mile of accomplishing the intended purpose’’ of research for citizens’ needs.
They do so because they are not federal. I refer, of course, to the Agricultur-
al Experiment Station system. ’

The first experiment stations were set up a century ago by states to solve
problems of farmers, the largest group of citizens at the time. Soon the
hoped-for solutions began to come—Dbetter varieties, better fertilizers, con-
trol of disease, and better nutrition. Soon city people found that the stations
helped to feed them. The economic return on the investment in research
was high.

By the time the first 13 state experiment stations were in operation, Con-
gress decided that here was a useful system through which to funnel federal
R & D funds with the aim of solving citizens’ problems. The Hatch Act was
passed, and there is now an Agricultural Experiment Station in every state.

By now the stations have solved reasonably well the problem of cooperat-
ing with the industries that produce our food. And they have a delivery sys-
tem that has functioned for nearly a century. Being spread over the nation
and directed from the grass roots, stations know citizens’ needs and how
they vary over the country. Therefore a federal agency does not direct
them, but Congress funds them and thus spreads its scientific bets across the
nation. Since no Washington committee can possibly think of all the angles
or numbers that might win, the decisions must be and are made locally.

A basic policy is steady money. Congress funds the stations on a regular
basis, not on the feast-or-famine basis of individual grants. That means that
if a fire flares up it can be quenched before people go hungry, as the corn
blight epidemic of 1970 plainly showed. In cooperation with industry, the
system put out that fire in 2 years. Had the system depended on contracts
and grants, the red tape would hardly have been unrolled in that time.

While doing work with practical applications, the stations can do
profound research too, as several Nobel prizes and memberships in the Na-
tional Academy of Sciences prove. Vitamins and hybrid corn testify to the
value of the stations. So, too, do dicumarol, streptomycin, and biological
control of pests.

Bisplinghoff is correct: the stakes are large, they are getting larger, and
the hour is late. Fortunately, in its research for our groceries the country
has developed a system that can make discoveries, can translate them into
solutions for the public and private sectors, and can deliver the results.

Perhaps the Agricultural Experiment Station system is a first approxima-
tion to examine as we seek greater economic return on our federal R & D
investment.—JAMES G. HORSFALL, Director Emeritus, Connecticut Agri-
cultural Experiment Station, New Haven 06504

T§7'5L‘ Bisplinghoff, ‘‘Federal R & D—Outmoded Management Policies,”” Science, 12 December
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ning electron micrographs of etched sam-
ples to account for the calcite reported
by Houck et al. We did not find any evi-
dence in the etched samples of calcite
outside the microborings. Houck et al.
(1) also reported ‘‘angular crystals’’ pre-
sumed to be calcite which are too large
to be accommodated into the micro-
borings. Our scanning electron stereo-
micrographs of freshly fractured coral
surfaces exposing ‘‘angular crystals’’ re-
veal well-developed cleavage in coarse
crystals, both along microborings (Fig.
1D) and across wider areas where they
branch or coalesce.

If Feigl’s solution (6) is applied to the
etched surface, the skeletal aragonite is
stained black, leaving the protruding cal-
cite filaments comparatively unaffected.
Resolution limitations of our electron mi-
croprobe prevented us from obtaining
completely isolated analyses of the mate-
rial in microborings; however, filamen-
tous areas show lower strontium/calcium
ratios and higher magnesium/calcium ra-
tios than the skeletal aragonites—a fea-
ture consistent with the calcite mineral-
ogy.

Houck et al. (I) reported that other
samples of Porites from the same area at
Waikiki consisted entirely of pure arago-
nite. This finding detracts from their con-
tention that the calcite is a biogenic de-
posit of the coral itself. This atypical oc-
currence of calcite may represent a
unique example in modern corals of
“‘low-magnesium’’ calcite precipitation
in association with boring activity of en-
dolithic plants.

The origin of the calcite within the mi-
croborings remains unknown. Never-
theless, the data clearly indicate that the
calcite is not the primary biogenic skele-
tal deposit of the coral.

IAN G. MACINTYRE
KENNETH M. TOWE
Department of Paleobiology,
National Museum of Natural History,
Washington, D.C. 20560
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The findings of Macintyre and Towe
are certainly relevant to our observa-
tions (7) and will help to focus further re-
search on this interesting problem. Al-
though we accept the validity of their ob-
servations, some comments on points of
interpretation seem in order.

First, the differential etching and stain-
ing experiments could be interpreted as
showing the effects on carbonate reac-
tion rates of the refractory organic coat-
ings rather than of differences in mineral-
ogy. Although persuasive, these results
do not prove that the calcite occurs only
in the microborings or that the contents
of the borings are exclusively low-mag-
nesium calcite. Second, we have investi-
gated further a number of presumed cal-
cite crystals with dimensions of several
tens of a micrometer in at least two direc-
tions. The tubules shown by Macintyre
and Towe do not appear capable of con-
taining crystals of these dimensions, and
we remain somewhat skeptical that all of
the large calcite blocks are situated in
junctions of 3-um tubules. Finally, nei-
ther group of workers has carried out a
quantitative correlation between micro-
scopic observations and the composition
as determined by bulk analysis, and so it
is still not possible to show conclusively
that microborings account for all of the
calcite present.

We certainly agree that the additional
data suggest that it is less likely that the
calcite is “‘primary’’ skeletal deposition
by the coral, but we do not agree that the
observation necessarily rules out the pos-
sibility that it is biogenic deposition by
the coral. A secondary calcification in
which the coral deposits calcite or makes
possible its precipitation in the borings
left by another organism seems to us a
real possibility. Deposition by endolithic
plants, either primary boring organisms
or their successors, is also possible. In ei-
ther case the frequent occurrence of bor-
ings of micrometer size (2) without cal-
cite and the fact that the calcite in ques-
tion has a low magnesium content
complicate any simple explanation. It is
this sporadic occurrence of low-magne-
sium calcite in scleractinian corals which
remains the central phenomenon to be
explained.

J. E. Houck
R. W. BUDDEMEIER, K. E. CHAVE
Department of Oceanography and
Hawaii Institute of Geophysics,
University of Hawaii, Honolulu 96822
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