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he Type 65 Fixed
Angle Rotor. 65,000
rpm. 368,000 g.

The SW65 Swinging
Bucket Rotor. 65,000
rpm. 420,000 g.

At
65,000 rpm

The kinds of things that happen in the rotor
chamber of the new Beckman Model L2-65
Preparative Ultracentrifuge may well be worth
your consideration. With rotors going to 65,000
rpm, you can subject samples to greater forces
than ever before—up to 420,000 g. Sedimenta-
tion times are reduced to speed your research.
Separations are noticeably better to give you
purer fractions in preparative work and more
exact measurements when you use swinging
buckets for analytical work. It is highly possible,
too, that you will find some unexpected particles
in zones, pellets, or supernatants.

If this extra centrifugal “muscle” would benefit
any part of your investigations, put a Model
L2-65 in your laboratory. Two 65,000 rpm
rotors are already available for it. More are on
their way. In addition, the L2-65 accepts all
Beckman Model L and L.2-50 rotors for an
unprecedented variety of speeds, forces, and
capacities. The L2-65 is built by Spinco Division
of Beckman, the people who have been serving
the scientific world with dependable ultra-
centrifuges for nearly 20 years; you can
depend on this new one. For more details,
write for Data File L2-65-5.
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AT CLEMSON UNIVERSITY...
Mettler top-loading balances keep

chemistry calculations out of the dorm

Clemson’s general chemistry program is solidly based
on experimentation. Students must carry out their
work, gather data, make calculations and draw their
conclusions...all in a three-hour laboratory period.

Dr. F. I. Brownley, head of the Department of Chem-
istry and Geology, says, "If a student has to go back
to his dormitory room to work out the calculations,
he loses most of the impact of the experiment. He
may even put off his calculations until the last min-
ute and end up figuring them by proportion from
another person’s work.

“By finishing the complete experiment in a single
period, he gains a sense of accomplishment and a
full awareness of the problem.” Student weighings,
usually a time-consuming congested activity, are im-
proved radically by the use of the Mettler P120 top-
loading balance.

Clemson has sixteen P120’s in a single weighing
room. These meet all the weighing needs of the 140
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students in a single laboratory section - without
crowding, waiting lines, or undue haste.

According to Dr. Brownley, who fondly regards Clem-
son students as the most destructive in the country,
“The P120 is just about student-proof. Our students
know that we provide them with good equipment;
they take care and pride in their experimental work
and this is reflected in the quality of their results.”

Choosing the P120 over slower conventional instru-
ments has enabled Clemson to meet the severe de-
mands of 1400 students in beginning chemistry. This
progressive thinking helps set the stage for the next
five years, when Clemson will more than double its
enroliment.

Find what the half-milligram precision and 7-second
speed of the Mettler P120 can do for your weighing
operations. Write for a copy of the brochure describ-
ing its use in general chemistry. Mettler Instrument
Corporation, 20 Nassau St., Princeton, N. J. 08540.
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Marble Canyon damsite, 1214 miles
north of Grand Canyon National
Park. Although the canyon is about
3000 feet deep here, the dam would
rise less than half way up the inner
gorge, which is 700 feet deep and
400 feet wide. The dam’s upper abut-
ments would be imbedded in Redwall
limestone; its middle portions would
be in Cambrian dolomite and dolo-
mitic limestone; and its lower part
would be in Mauv formation. See
page 1600. [John Santa, U.S. Bureau
of Reclamation]
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Is Coleman

the best spectrophotometer

for your requirements?

Call Matheson Scientific today (collect) and you’ll be able to decide within 48 hours.

If you’re shopping for a spectrophotometer, we suggest
your first move be a collect phone call to your nearest
Matheson Scientific branch. Call us and we’ll:

a. arrange a demonstration within 48 hours, OR |

b. send a MS representative with complete information, OR

c.esend literature
Look at Coleman first

There are several good spectrophotometer lines, but
we've found it makes sense to look at Coleman first. The
Coleman line is unusually versatile, and is more likely
than any other to include the instrument that will satisfy
everyone in your department. For example, 95% of all
analytical spectrophotometry is done within the range
of the Coleman 101. Coleman (as a Perkin Elmer
subsidiary) provides the most advanced engineering in
spectrophotometry. They’'ve been able to combine true
simplicity of operation with sophisticated performance.
Reliability?—ask the MS Tech Departmeni—*‘fewer
service probiems, less down time.”

Be sure to call Matheson Scientific.

Others may sell Coleman spectrophotometers, but
nobody will demonstrate them more promptly, deliver
them faster or provide more reliable service than MS.
We're Coleman Spectrophotometer Specialists. We stock
all models. We service all models—within 48 hours—
wherever you are. Call the Spectro Specialist at your
nearest Matheson Scientific branch, today. Call collect,
even if you only want literature.

Division of The Matheson Company, Inc.

MATHESON SGIENTIFIG

Call The Spectro Specialist
Collect At The Nearest

Matheson Scientific Branch.

ELK GROVE VILLAGE, ILL.
. (Chicago) 60007
1850 Greenieaf Ave.

Phone (312) 439-5880
BELTSVILLE, MD. 20705
10727 Tucker Street
Phone (301) 345-9550
CINCINNATI 45237
6265 Wiehe Road
Phone (513) 731-9100
CLEVELAND 44125
4540 Willow Parkway
Phone (216) 883-2424
DETROIT

1600 Howard Street
Phone (313) 965-6422
HAYWARD, CALIF. 94545
24800 Industrial Blvd.
Phone (415) 783-2500
HOUSTON 77011

6622 Supply Row

Phone (713) 923-1627

KANSAS CITY, MO. 64111

3160 Terrace Street

Phone (816) 561-8780
LOS ANGELES 90022
5922 Triumph Street
Phone (213) 685-8060
PHILADELPHIA 19148
Jackson & Swanson Sts.
Phone (215) 462-4700

EXPORT DEPARTMENT
Qur Elk Grove address
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The problem with buying (or selling, for that matter) soluble
RNA is that it is extremely hygroscopic. It can easily absorb
atmospheric moisture totaling 5-10% of its weight. How do
you avoid paying for this water? And how do you know
exactly how much sRNA you're getting?

Don’t buy it on a weight basis. Consider a more revealing
characteristic: its ultraviolet absorption at 260 myu. We did,
and now offer—exclusively, it should be rioted—sRNA from
both yeast and E. coli B which is actually sold on the basis
of Azeo (OD) units. And this is determined in a magnesium
buffer which tends to give values some 15% lower than one
gets in water. We do it this way to achieve maximum
secondary structure and the most reproducible Az values,
Goodbye ambiguity.

We really go much further too. Every batch of sRNA you
receive will have our oft-mentioned (and really quite
essential) Product Analysis Report. This will disclose: UV

SRNA, Yeast

absorption, of course; sedimentation coefficient; amino
acid acceptor activity; DNA content; heavy metals; nuclease
activity; and biuret,

Now, price:

1,800 units 18,000 units 90,000 units
$10 $55 $230
SRNA, E.coliB 4,000 units 10,000 units 20,000 units

(Cat. #1110-40) $20 $48 $85

(All units on basis of Aqso in magnesium buffer.)

(Cat. #1110-50)

Complete specifications are yours for the asking. Another
offer: if you promise not to buy sRNA by weight, we'll
promise not to se// it that way. (Nevertheless we are not
beyond revealing the following to curious readers: 18,000
OD units of sRNA, Yeast and 20,000 OD units of sRNA,
E. coli B are equal to 1 gram approximately—which is really
the point of the whole piece.)

sRNA
How to buy it without buying water

17 JUNE 1966

Schwarz BioResearch, Inc.
Orangeburg, New York 10962
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PICKER NUCLEAR
1275 Mamaroneck Avenue
White Plains, New York 10605

sesstorscasag nse

Please let me have additional information on these :
checked items: :

[0 The ANSITRON' It liquid scintillation counter
[J The LIQUIMAT® liquid scintillation counter
] The SCINTI/FLOW monitor system

PR

Name
Address

(Reasonable facsimiles of this coupon welcomed.)

R R R N I T

ThisTcoupon

and sixty seconds
of your time

AT

will give you the
story on Picker’s newly
expanded line of

liquid scintillation counters.

Picker Nuclear has an exceptionally diverse line of in-
struments for radio-tracer studies of every kind. But the
special news here is this: the line has now been expanded
to include the well-respected ANSITRON liquid scintilla-
tion counter for beta work, and a unique flow monitor
system for liquid or gas streams. These instruments are
now available only from Picker Nuclear. And Picker
Nuclear will service them —as 2t will every ANSITRON
instrument sold previously in the United States and Canada.
Ansitron™ II liquid scintillation counter

The ANSITRON is clearly the unit of choice when the goal
s maximum simplicity in beta counting. One example
(of several): the availability of “B8-Set” plug-in discrimi-
nators which provide preset control settings for commonly
used isotopes and mixtures. When inserted, these “B-Set”
modules automatically set upper and lower discriminator
levels. This assures precise duplication of settings for
tepetitive experiments and effectively eliminates a source

Picker Nuclear: 1275 Mamaroneck Avenue, White Plains, N.Y. 10605

1562

of human error. Other design features include: loga-
rithmic spectrum shaping, cpm computation and auto-
matic external standardization. (With Picker service
everywhere.)

Liquimat® liquid scintillation counter
Picker’s LIQUIMAT liquid scintillation counter is the pre-
ferred instrument if your current or future plans include
both beta and gamma work. The LIQUIMAT is the only
available liquid scintillation counter that provides a single
integrated system for beta and/or gamma counting. This
instrument also includes: logarithmic spectrum shaping,
cpm computation and automatic external standardization.
And Picker service everywhere.

The Scinti/Flow monitor system

This unique system permits the continuous assay of beta
radiation in flowing gas or liquid streams. And it is not
limited to aqueous solutions: materials in organic solvent
systems can be continuously monitored. Other features:
cross contribution subtraction provides virtually complete
dual isotope separation; external standard enables quench-
ing evaluation; logarithmic amplification simplifies con-
trol operation; compact design requires minimum labor-
atory space. And now too, Picker service everywhere.

SCIENCE, VOL. 152



DISAPPOINTED IN
D.T.A.? TRY THE NEW
PERKIN-ELMER DSC-B!

How would you like to have a ther-
mal analysis instrument that gives
you all these—

o Direct, simultaneous, quantitative meas-
urement of ordinate displacements as
specific heat...of peak areas as energy of
transition.

o The fastest controlled heating and cool-
ing rates. Heat to and equilibrate at any
temperature to 500°C in less than a min-
ute. Run down to and up from —100°C
without elaborate, troublesome coolant
systems.

e Operate in vacuum or any desired at-
mosphere with optimum atmosphere-sample
contact and exchange.

PURITY DETERMINATION BY DSC

PRIMARY
BENZOIC ACID.

STANDARD
(NBS)

972%

TEMP, ——»

SPECIFIC HEAT AND GLASS TRANSITION
LEXAN POLYCARBONATE.
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o Versatile operation—doesn't need costly
qaccessory units.

® Built-in thermal conductivity effluent de-
tector, linear temperature and time-base
recorder, analyzer assembly separate from
control unit. Observe the sample while
running.

e Sample easily encapsulated in a metal
pan ... removable at any time to observe
weight changes. Pressure sealer for volatile
samples.

e Unsurpassed temperature precision,
resolution, sensitivity, sampling ease and
baseline stability.

If you're thinking that no Differential Ther-
mal Analyzer can possibly meet this de-
scription at any price—you're right. We
call ours a Differential Scanning Calo-
rimeter.* It's the only thermal analyzer
that takes advantage of modern electronic
developments to give the chemist the an-

swers he really wants. It's the lowest-cost
*Patent applied for

1
350

ey e )

o e Y——
400 450

TEMP. °K

L_stop

high-performance fthermal analysis system
commercially available.

Who needs it2 You do—if you want to
determine purity and heat of fusion of crys-
talline organic compounds in the same time
you now take for a simple melting point—
to measure temperature, heat, rate, effluent
gases and weight change of a reaction in
a single experiment—to analyze quantita-
tively multi-component solid mixtures such
as fiber blends—to determine reliable/AH
values for phase changes—even for low-
energy liquid-crystal transitions and pro-
tein denaturation.

Detailed information on purity is in Ther-
mal Analysis Newsletter No. 5. Heat ca-
pacity is in Newsletter No. 3. Write for
these two informative reports today to In-
strument Group, Perkin-Elmer Corporation,
779 Main Avenue, Norwalk, Conn. 06852.

PERKIN-ELLMER




#81. Environmental Variables in Oral Disease
1966, 328 pages. Illustrations. Bibliography.
Index. Editors: S. J. Kreshover, F. J. McClure.
Contents: Geographical and clinical considera-
tions; the oral environment—nutrition and
dental caries; experimental considerations in
oral soft lesions; prenatally occurring influences.
Price: $8.75. AAAS Member's Cash Price: $7.75.

#80. Air Conservation

October 1965. 348 pages. Illustrations. Bibliog-
raphy. Index. The Report of the AAAS Air
Conservation Commission, James P. Dixon,
chairman, Of interest to scientists and spe-
cialists in other disciplines.

Price: $8.00. AAAS Members Cash Price: $7.00.

#79. Science in Japan

October 1965. 496 pages. Illustrations. Bibliog-
raphy. Index. Edited by: Arthur H. Livermore.
A unique opportunity to get both a broad and
a detailed picture of recent scientific and tech-
nological developments in Japan.

Price: $13.00. AAAS Member's Cash Price: $11.00.

#78. Man, Culiure, and Animals: The Role of Animals
in Human Ecological Adjustments

August 1965. 304 pages. 10 illustrations. In-
dexes. Edited by: Anthony Leeds and Andrew
P. Vayda. Case studies of the relationships
among human populations, the animals they
use for food or food-getting, the plants signifi-
cant for maintaining both animals and men,
and the sociocultural usages by which plants,
animals, and men are linked in eco-systems.
Price: $8.00, AAAS Member's Cash Price: $7.00.

#77. Food Quality—Effects of Production Practices
and Processing

March 1965, 306 pages. References. Index.
Edited by: George W. Irving, Jr., and Sam R.
Hoover. This volume covers an important and,
in recent years, rapidly developing field of sci-
ence: the production, protection, and processing
of foodstuffs of high nutritional and esthetic
value.

Price: $8.50. AAAS Member’s Cash Price: $7.50.

#76. Agricultural Sciences for Developing Nations

1964. 230 pages. References. Index.
Edited by: Albert H. Moseman
Characteristics of agricultural systems in emerg-
ing nations—Research to devise and adapt in-
novations—Education and development of hu-
man resources—Establishing indigenous institu-
tions to serve advancing agriculture.

Price: $6.75. AAAS Member's Cash Price: $6.00.

Circle Volumes

Recent AAAS Symposium Volumes

#75. Mechanisms of Hard Tissue Destruction

1963. 776 pages, 430 illustrations. Edited by:
Reidar F. Sognnaes. Symposium by 49 out-
standing coauthors on destruction of mineral-
ized structures by organisms and by physical
and chemical agents, ranging from rock boring
to bone resorption and tooth decay.

Price: $13.00. AAAS Member’'s Cash Price: $11.00.

#74. Aridity and Man

1963. 2nd printing, 1965. 604 pages. 98 illustra-
tions. Edited by: Carle Hodge and Peter C.
Duisberg. “Best collection of background ma-
terial . . . well balanced and highly readable
. probably the broadest and most nearly
complete treatment of arid lands yet published.”
Journal of Forestry, May 1964,
Price: $12.00. AAAS Member's Cash Price: $10.00.

#72. Spermatozoan Motility

1962. 322 pages. 113 illustrations.
Edited by: David W. Bishop.
“This book is an excellent assemblage of re-
cent findings and reports of new data relative
to the perplexing problem of sperm motility
and includes the opinions and ideas of cytolo-
gists, biophysicists, biochemists and physiolo-
gists.” Journal of Animal Sciences, March 1963.

Price: $7.50. AAAS Member's Cash Price: $6.50.

#71. Great Lakes Basin

1962. 320 pages. 92 illustrations.
Edited by: Howard J. Pincus.
“. .. Difficulty . . ., in attempting to do justice
to all the topics covered in a book as rich as
this onc in content, interpretation, and discus-
sion. . . . Highly recommended to scientist
and layman alike.” Transactions, American
Geophysical Union, December 1963.

Price: $7.50. AAAS Member's Cash Price: $6.50.

#70. Fundamentals of Keratinization

1962, 202 pages. 136 illustrations.

Edited by: E. O. Butcher and R. F. Sognnaes.

“This book . . . makes fascinating reading for

all clinicians and research workers interested in

keratinising tissues.” Brit. Dental ., 1/15/63.
Price: $6.50. AAAS Member's Cash Price: $5.75.

#67. Oceanography

1961. 2nd printing. 1962, 665 pages. 146

illustrations. Edited by: Mary Sears.

“I know of no other volume that so well de-

fines oceanography, its purpose, opportunities

and requirements.”—Science. 9 June 1961
Price: $14.75. AAAS Member's Cash Price: $12.50.

British Agents: Bailey Bros. & Swinfen, 1.td., Warner House, 48 Upper Thames Street, London, E.C.4
Clip out this Form, Fill in and Mail Today

American Association for the Advancement of Science
1515 Massachusetts Avenue, NW

You Wish To Washington, D.C. 20005
Order . . . Please send the symposium volumes circled on this form, to:
81 80 79 Mame .......... ...
78 77 76
Address . ... ..o,
City ... e

71 70 67
Please check:

Payment prices.

Enclosed

|
]
|
]
|
|
|
: 75 74 72
|
|
|
|
|
i

( ) I am not a member of AAAS.
() Please send Membership Application Form.

( )1 am a member of AAAS, and enclose payment for the volumes indicated at member

C Yy S ... enclosed.
() Please bill me.
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The center

of activity...

of Beckman planc

The activity center of the LOWBETA®
II and WIDEBETA™ II Radioactivity
Counting Systems is the detector and
shield assembly. It has been specially
designed to provide the lowest back-
ground possible—0.5 cpm, at ranges up
to 50,000 or 1,000,000 cpm.

LOWBETA II is a moderate cost,
highly sensitive, low background system
that counts alphas and betas at rates up
to 50,000 cpm. WIDEBETA 1I is the
ultimate in a wide range, high sensitivity,
low background system that counts from

0.1 to 1,000,000 cpm with less than 1%
dead time loss.

Both planchet counting systems have
capacities for up to 100 samples. They
provide flexible operation with a random
access automatic sample changer. They
have excellent background reproducibility
(£2 sigmas over a 24-hour period). A
variety of carefully matched accessories
and supplies facilitates counting opera-
tions of both.

LOWBETA II AND WIDEBETA II
Counting Systems incorporate the most

(|

et counters

]
/

1
i/

|

LRLLLL LY

e

advanced concepts in high-speed alpha
and beta counting. Their completely tran-
sistorized electronics insure reliable, pre-
cise performance.

For more information on Beckman
Planchet Counting Systems, contact your
local Beckman Sales Engineer or write
for Data File LN-166.

I ST=Yo1 423 =18 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA » 92634
INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH;
GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPE-
TOWN; LONDON; MEXICO CITY



A fluorescence microscope that can continuously
vary mercury / tungsten ratio.

With the new Carl Zeiss Fluorescence Microscope
you can continuously vary the ratio of mercur
to tungsten light, or select either one—at thi
touch of a lever. The dual-illuminator desig!
gives you the widest, most flexible spectre
range for fluorescence microscopy. [
Widest selection of filters: There are 5 ex
citation filters; 8 barrier filters. They'r
quickly slipped in or out of place—by th
touch of a finger. [0 /mpossible to mix up ¢
lose filters: The excitation filters are moun’
ed on slides within an insert which is firml
attached to the housing. Each slide is plainl
marked to prevent possible confusion. A simile
“insert design is used for barrier filters. [J Adap
able for phase-contrast/ fluorescence studies:
light regulator with polarizing filters makes it po:
sible to continuously superimpose a phase-contras
image on the fluorescence image and to graduall
dim out the incandescent light until only fluorescent ligt
is visible. [0 Completely enclosed light path: No ultraviole
light can escape to endanger the operator. [J Practic:
i versatility: Exchangeability of components make
il it possible to adapt the Carl Zeic
= Fluorescence Microscope to any kind ¢
| microscopy. {J For complete informatios
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write Carl Zeiss, Inc., 444 Fifth Ave
New York, N. Y. 10018. In Canad:

”’,,,,,,,\ 140 Overlea Boulevard, Toront
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ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D.
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You can
depend on your
Du Pont Reagents

Distributor
for the hest

in reagent
Service

A nation-wide distributor network assures
you of fast delivery and dependable service
onDuPontReagents...and in many cases on
other Du Pont quality chemicals. There are
over 160 Du Pont Reagents distributor loca-
tions across the country to give your order
prompt attention whether it be for 1 or 5
pint bottles or 6% or 13 gallon carboys.
And, you can depend on your Du Pont Re-
agents Distributor to provide you with labo-
ratory aids...useful information for your
ready reference ‘“‘at the bench.”

Quality—Du Pont Reagents undergo twenty-
three rigid quality checks to meet Du Pont’s
own strict standards as well as those of
the ACS...assuring your Du Pont Reagents
Distributor and you of the highest possible
quality and uniformity.

Safety Features -Du Pont pioneered many
outstanding features for safety and conven-
ience in reagents handling including—safety
grip handles, color coding, “‘single trip”’
bottles and dripless sleeves...all available
from your Du Pont Reagents Distributor.,

The next time you need reagents, contact
your Du Pont Distributor-he’s as close as
your phone—and specify ‘““Du Pont’ Re-
agents.

You Can Depend on DuPont Reagents...
for Quality, Service and Safety Features

NITRIC ACID GLACIAL ACETIC ACID
SULFURIC ACID AMMONIUM
HYDROCHILORIC HYDROXIDE

ACID FORMIC ACID 90%,

™

| Du Pont Co., Room 3313A
= Wilmington, Delaware 19898

I send ) name of nearest Distributor
{7 Du Pont Reagents Catalog Sheet [] prices

| Name

} Firm

| Address

|
!
|
= Title. }
|
|
|
|
1
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Better Things for Better Living. .. through Chemistry
1568

fluoride intake would be between 1.69
and 3.39 milligrams. The consumption
of such high amounts of fluoride during
the period of tooth development would
undoubtedly influence the prevalence
of dental caries and may also produce
some mottling of the teeth.

I urge that studies be undertaken re-
garding the effect of fish-flour inges-
tion on the prevalence of dental caries
and the degree of mottled-enamel de-
velopment among children. Particular
attention should be given to the con-
sumption of fish flour by children in
areas where considerable amounts of
fluoride are also ingested daily from
other sources, such as water and crude
sea salt.

. D. M. HADJIMARKOS
Department of Public Health,
University of Oregon Dental
School, Portland

More on Conservation

I write in reply to some of the letters
(8 Apr., p. 152) commenting on my
article “Geology and the new conserva-
tion movement” (28 Jan., p. 409).

H. E. Weaver accuses me of want-
ing to tear down the Alamo to build
a shopping center. 1 want to go on
record here and now as in favor of
preserving the Alamo, Lincoln’s home,
the Acropolis, Mount Vernon, and In-
dependence Hall solely because of their
historical value. (I might note, how-
ever, that all of Weaver’s examples
are important economic assets, attract-
ing thousands of tourists yearly.) 1 be-
lieve that, no matter how values are
assigned, the cost of preservation must
be considered. Perhaps a classic fa-
cade might be preserved as an archi-
tectural monument if the building can
be made to serve a useful purpose. As
I said, “The question is—what is the
price of preservation and can we af-
ford to pay it? In some cases we can
and should pay the price; in others,
the price is too high.” The price must
be set by the community. I do go along
with Weaver in giving architects and
historians a free hand in selecting the
buildings to be preserved. There is more
involved than architecture and his-
tory. Decisions on preservation should
be informed community decisions
based on consideration of all the many
factors involved. In the case of build-
ings, I would not ask for a geologi-
cal opinion, but I certainly would

want an economist, an engineer, a
planner, and a business representative
on the team with the architect and his-
torian. . . . I do not quarrel with Weav-
er's view that plant ecologists, taxon-
omists, landscape architects, and park
planners can contribute to evaluation
of woodland glades; I argue for in-
clusion of geologists in groups mak-
ing land-use decisions. There are many
woodland glades and, in fact, wood-
land glades can be planted and nur-
tured. On the other hand, mineral de-
posits cannot be planted. They are
relatively rare, and they do not grow
back.

I must take exception to Chester B.
Beaty’s limited concept of multiple use.
I think the concept offers more value
as a guide for land-use policy if it
includes sequential multiple use as well
as  simultaneous or contemporane-
ous multiple use. Although extraction
of minerals from wells or shafts is
compatible with other surface uses
such as agriculture, strip or open-pit
mining is an exclusive surface use for
the duration of the extractive process.
The whole purpose of reclamation is
to permit other uses following the har-
vesting of minerals. To anyone view-
ing land use in terms of generations
of users, this is multiple use.

R. C. Clement’s letter challenged my
statement (incompletely quoted in the
letter) that “Although conservation is
frequently defined as effecting a har-
mony or balance between man and his
environment, such a goal can never
be achieved in an industrial society
because an industrial society by its
very nature consumes and changes its
environment.” Clement’s argument in-
dicates a lack of agreement on what
constitutes harmony or balance. More
is implied than disfigurement of the
landscape. With the powerful tools and
immense energy resources of an indus-
trial society, man modifies natural
earth processes, reshapes the land,
transports vast quantities of earth ma-
terials from place to place, and changes
the chemical composition of the water
and soil. He does this in utilizing
earth resources and in constructing and
maintaining complex engineering sys-
tems. In my opinion, no balance in
an - ecologic sense can be achieved.
There are too many irreversible actions.

Robert R. Curry argues that “Con-
servationists are rightly protesting the
very recent forms of exploitation
based on the use of large, modern,
earth-moving equipment.” To me this
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is a most unworldly view. If wastes are
disposed of in safe systems and sur-
face-mined lands are reclaimed for
subsequent uses, surface mining is the
most economic and efficient method of
extracting solid mineral matter. I use
“economic” to include social values as
well as production costs. Any rational
approach to the problem must include
consideration of what, for example,
about 152 million tons of coal at $3.50
per ton means to our society. I rec-
ommend to Curry, David B. Brooks’s
excellent article, “Strip mine reclama-
tion and economic analysis,” in the
Natural Resources Journal, January
1966. I admit land abuse and poor
mining practice exist today. They are
being stopped both voluntarily and by
legislation. My point is that it is il-
logical to indict today’s mining irdus-
try, which in large part has moved
to meet changing standards of land
use, for practices which prevailed in
the social and economic world of a
half century ago. . . .

PETER T. FLAWN
Bureau of Economic Geology,
University of Texas, Austin

. H. E. Weaver has a good point
regarding the lack of exposure of
professional  conservationists ~ (broad
sense) to the humanities and social
sciences. Some professional schools are
trying to improve the situation, but the
catalog now open before me, from a
major university, illustrates the difficul-
ty they face. I would be hard put to
select undergraduate courses in the so-
cial sciences that give promise of being
helpful. And a frustrating 2-year
effort to hire a sociologist to do re-
search on a specific conservation prob-
lem has ‘convinced me that few social
scientists are aware that they have an
opportunity for work relative to nat-
ural-resource management, and even
fewer are disposed to do anything
about it. A research committee of the
Rural Sociological Society is now- tak-
ing a look at possibilities for fruitful
cooperation between social scientists
and foresters.

Without naming names in substan-
tiation, I dispute Weaver’s statement

that “The conservation movement is
severely handicapped by a shortage
of men of broad vision. Today

there are many such men. The handi-
cap may stem from the fact that most
of them are professionals, hence large-
ly anonymous within their agencies and
companies. But they are making broad-
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ly based conservation concepts work
on millions of acres. Unfortunately,
the headlines go to the crusaders who
ride one horse hard and who usually
claim to be the true conservationists.
To the extent that Weaver is talking
about these people, 1 agree with him.
Porter’s letter lauds ‘“the develop-
ment of resources by American private
enterprise for the use of the American
people.” He sees the attacks by con-
servationists on the practices of the
extractive industries as simply part of a
scheme to promote government control.
It is indeed, as Flawn suggested in his
article, pointless to beat the dead horse
of despoliation that occurred in the
past—to blame present operators for
the sins of their predecessors. But a
trip through almost any mineral ex-
traction or refining area raises doubt
that the horse is really dead. The same
profit motive that brings successful ex-
ploitation of certain resources for the
good of mankind also dictates mini-
mizing of costs, with consequent harm
to other natural and human values.
Apparently the people’s concern can be
expressed effectively only through gov-
ernment regulation. The extent to which
industries regulate themselves should
have considerable influence on the de-
gree to which they are regulated.
GEORGE R. FAHNESTOCK
16310 Ashworth Avenue North,
Seattle, Washington 98133

Ruchlis’s letter hits the crucial prob-
lem in conservation, probably the
most important problem in our lives.
The assumption that economic growth
is always desirable is an idea one
rarely hears questioned, almost never
by political or business leaders. As
Flawn says in his article, conservation
depends on control of population.
The earth’s resources cannot supply the
wants of an unlimited number of peo-
ple. If population cannot be stabilized,
and in many areas reduced, and if
we cannot build a stable economy to
supply the desires of a stable popula-
tion, it seems certain that most of the
things in the world which make life
worth living will be destroyed, if not
the necessities for the very existence
of our species. If Flawn is correct that
the best an industrial society can do
is to minimize damage necessary for
the operation of the system, then our
industrial system must be modified. . . .

JouN MUNCH
Department of Chemistry,
Dickinson College,
Carlisle, Pennsylvania
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light intensity without altering color balance. Plano-
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sharpness. And magnification may be varied to suit the
desired projection distance and image size. Write for
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Changing Human Nature*

In a time like the present, of rapid changes and new demands, an
intelligent conservatism that really conserves our society may come to
demand rapid and intelligent change. When a man is about to be run
over by an automobile, or when a world is about to be blown up, real
conservatism may demand that he jump out of the way quickly. . .. A
radical and ill-considered plunge into Utopianism might destroy our
culture, but it is also certain to be destroyed if we go on sticking to
our old military belligerence or our old uncontrolled human fertility.
Our only safety therefore lies in thinking about what is best to do, in
which directions we should change and adapt rapidly and in which
directions we should emphasize stability.

Our situation in this problem of social design is somewhat like that
of those men who took such a bold step in designing a novel kind of
government for the United States. In fact, we might paraphrase The
Federalist papers by saying, “It seems to have been reserved to the
people of this generation to decide the important question, whether
societies of men are really capable or not, of establishing good teaching
to shape a better society from reflection and choice, or whether they
are forever destined to depend, for their social training and social
structure, on imitation and accident.” . . .

There have been many revolutions in our time, but I think that in
the long run [the] psychological revolution in the theory and
practice of shaping behavior of the young will be the most important
revolution of all for the success and happiness of man on this planet. . . .

. . . The ease with which all our mammalian behavior can be shaped
or damaged is one of the central features of the experimental psychology
of the mid-Twentieth century. The psychologist Hebb and his followers
have shown that the sensory deprivation of young animals leads to
disorganized perceptions and reactions for the rest of their lives.
Skinner at Harvard has shown that dogs and pigeons can be trained in
a few minutes, by his “rapid-reinforcement” methods, without any
punishment, to do tricks that dogs and pigeons never did . . . before.
And that human beings, with these rapid teaching methods and with the
“programmed teaching” based on them, can likewise learn many things
much faster and easier than was ever possible with older methods. . . .

... We have always tried to teach our children what we wanted them
to learn and what we wanted them to be. The only difference today is
that it looks as though we may soon find out how to be successful at
it. It seems to me that these changes in human nature and the possibilities
and choices ahead form one of the most interesting subjects in the world
for contemplative men. “We know what we are, we know not what we
may become,” said the Christian philosopher, thinking of heaven. But I
would say, if we do not know what we may become, we cannot know
what we are. The maturing child only begins to realize who he is when his
imagination and his planning begin to turn toward the man he will be-
come. It is the same with a maturing society.

. .. We have a new picture of man’s place, his powers, his destiny,
and his responsibility. Just as our perception of the external world
transcends our internal accidents of construction, so our powers now
begin to transcend our biological accidents of origin. It is time to stand
up free, with awareness and confidence and choice, to shape, from now
on, the further development of what we will become.

* From The Step to Man by John R. Platt (Wiley, New York, 1966). This book con-
tains some unusually imaginative and thoughtful essays. Two of them have appeared in
Science (16 October 1964 and 6 August 1965).—P.H.A.
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