When safety
comes first...

New Nalgene
Pipetting Aids.

Now, eliminate the hazards of mouth
pipetting without the need for special,
complicated techniques. The new
Nalgene Pipetting Aids provide fast,
simple, one-hand operation—function
just as if you were using the pipet
alone.

Autoclavable and easy to clean. No
valves to corrode. Normal action of
the finger on the plunger gives fast,
accurate, convenient filling. Remove
finger for self-draining.

Five sizes, 0.5, 1,2, 5, and 10 ml, are
color-coded and for use with all
pipets, including measuring (Mohr)
type (Cat. No. 3780). Assorted case
places one of each size at your finger-
tips (Cat. No. 3781). Order from your
Lab Supply Dealer. Ask for our Cata-
log or write Dept.4210B, Nalgene Lab-
ware Division, Rochester, N.Y. 14602.
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LETTERS

Use of Energy

In his editorial, “Continuing increase
in use of emergy” (21 May, p. 795),
Abelson notes five fundamental prob-
lems of our present economic system.
The system will have to be redesigned
to solve these problems if the aims of
his editorial are to be realized.

1) Present incentives (profits, cor-
porate growth, and so forth) operate to
encourage high consumption, such as
product proliferation, product inflation,
rapid obsolescence, high turnover, and
high waste. The incentives are weak
that operate to satisfy needs with max-
imum efficiency, minimum inputs of
labor and materials, and lowest real
or long-term cost.

2) Progress in. the direction indi-
cated implies institutional restructuring
that would displace many people from
their present jobs. Can the system
adapt smoothly without widespread
disruption, maldistribution, unemploy-
meut, and economic depression?

3) How can the system handle the
situations where the logic of “Tragedy
of the Commons” or “tyranny of small
decisions” operates? For example, my
private decision to turn off unnecessary
lights in my house is hardly influenced
at all by the thought of the few cents
saved. Yet the actions of millions of
people thinking that way add up to a
ponderable result. Electricity would
have to cost much more to make me
act differently; it is likely to cost less.
And if it is deliberately made to cost
much more, who gains? Similarly, when
I decide to drive my car to work or
hitch a ride with a friend, I do not
take into account that my decision is
helping to destroy a public transit sys-
tem or a railroad that some other day
I may want to use. It is widely believed
that the system of private choice in the
marketplace handles all these situations.
The fact is that in many of them it
breaks down. What kind of redesign
will fix it?

4) The market system does not
arrive at the best allocations if the rela-
tive prices of goods do not reflect their
total real costs. Furthermore, study of
many pollution cases shows that even a
proportional distribution of the “total
social cost” into the selling price or an
industry’s taxes will not accomplish the
desired result, because of the presence
of decision-making processes of the
type previously discussed.

5) The system excessively discounts

the future. This problem is implicit in
Abelson’s concern about rapid con-
sumption “at ridiculously low prices”
of nonrenewable resources. The “dis-
counted present value” criterion for the
use of capital resources, at high interest
rates, leads to some patently bad deci-
sions, which can impose escalating costs
of another kind on our descendants.
R. W. JACKSON
Science Council of Canada,
Ottawa 4, Ontario

A switch to low-sulfur natural gas
and fuel oil would have implications
for agriculture, since a considerable
amount of the sulfur needed by crops
comes from atmospheric sources. Soil
and plant analyses and field experiments
in many areas of the world show that
sulfur is a limiting nutrient element in
crop production, particularly in non-
industrialized regions. There has also
been a significant decrease in the sulfur
content of fertilizers in recent years (I).
Direct absorption of atmospheric sulfur
dioxide by crops and plants has con-
tributed significantly to the sulfur nutri-
tion of crops.

In cleaning up the air, due allow-
ances will need to be made for the re-
moval of one unsought bonus of air
pollution—the millions of tons of sulfur
that are released annually into the
atmosphere.

P. K. HANLEY
Soils Division,
Agricultural Institute,
Johnstown Castle Agricultural College,
Wexford, Ireland

Reference

1. Sulfur in Agriculture (Proceedings of a sym-
posium at Johnstown Castle, Johnstown Castle
Agricultural College, Wexford, Ireland, 1970).

Ecology

“There are no such people as ecolo-
gists. I don’t know what ecology is.
Ecology is a word; it isn’t a science. It
is the sum of all the sciences that must
be brought to bear on the totality of the
biosphere, so I am told.

“When I looked around -at ecology
a few years ago, the best that the ecol-
ogist, so-called, could hope to do was
to understand the processes in what he
called the ‘terrarium’ . . . or perhaps a
goldfish bowl . . . and suddenly they
wish to make extrapolations to Lake

‘Erie or the totality of the grass lands

of the Unijted States.”
Accompanying these remarks, along
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Now for 10¢ a month, you can hold
down cross-contamination. Minimize
sudden temperature changes. And
control environmental variables to in-
crease cettainty in your experimental
results.

It's our new permanent cage filter,
enviro-gard™ filter bonnet. Made from
spun-bonded polyester, each filter bonnet
is uniformly porous all over. It's been
designed for optimum filtering surface.
Air freely circulates, yet heavier
molecules and particles are filtered.
enviro-gard filter bonnets are sturdy.
They will withstand daily use and
repeated autoclavings for more than two
years. (The longest-life permanent filter
we know about.) We offer filter bonnets
for all standard size animal cages.
enviro-gard is designed for one-handed
labor-saving removal.

From Lab Products, Inc., a new
company of experienced people in small
lab animal care. For a copy of our
catalog, write or call Lab Products, Inc.,
635 Midland Avenue, Garfield, N. J. 07026.
Phone 201 478-2535.

Covered by one or more of the
following Filtek U.S. Patent Numbers:
3,528,390; 3,528,227; DES. 218,044,
DES. 218,045.

lab products
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with a reference to “hortatory hyper-
bole” on the part of environmentalists,
was the assurance that our present con-
cern stems from esthetic offense rath-
er than evidence of physical or biologi-
cal danger.

These statements might pass without
notice had they not been delivered to
an intelligent lay audience by a dis-
tinguished scientist in a position of un-
usual influence. Since I respect his pro-
fessional achievements and cherish his
friendship, I take the liberty of being
no more specific than this. My concern
is not personal, but with ideas. Polem-
ics is not my dish. ’

To begin with, and leaving aside the
relegation of more than 4000 members
of the Ecological Society of America to
nonperson status, the speaker underes-
timates a respectable amount of serious
study of inland waters. Likewise he ig-
nores many years of productive work on
grasslands.

He also minimizes the value of es-
thetic judgments as clues to environ-
mental disturbance, which they cer-
tainly are. Even in the field of human
pathology, Osler was noted for his diag-
nostic skill in the use of external ap-
pearance—backed, of course by a pro-
digious amount of clinical experience,
comparable to the field and laboratory
training of the ecologist.

Obviously there exists a good deal of
misunderstanding as to the nature of
ecology. Many factors contribute to this.
Although ecology became inevitable
with Darwin’s evidence of the selec-
tive role of environment in organic evo-
lution, the discipline itself is compara-
tively young. Its problems are immense-
ly complex, many of them beyond neat
experimental control. It must draw
heavily upon other fields of knowledge,
including those that deal with human
behavior. It has also suffered from what
is best called “a bandwagon effect,” due
to sudden awareness by the public of
critical environmental problems.

These problems, notably depletion
and disruption, have been identified and
described in print by ecologists for sev-
eral decades. But circumstances, not
without a measure of vested interest and
academic snobbery, have muted their
influence on educational programs. This
is changing, thanks to public opinion,
but also thanks to instances of enlight-
ened administrative leadership, such as
that of Samuel Dana at the University
of Michigan some 20 years ago.

I have in the past encountered two
very different but both honestly meant
criticisms of ecology. The first, that it
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is merely a formal attempt to empha-
size the obvious; the second, that it is
a legitimate enterprise but must be de-
ferred until we know a lot more than
we do. I cannot help being reminded
of Pepys’ account of Charles II scoffing
at the men of Gresham College wasting
their time trying to weigh air. This
chimerical business, we should note, led
to the discovery of oxygen, the found-
ing of modern chemistry, and plant and
animal physiology a century later.

It may clear matters somewhat to
modify the usual definition of ecology
as the science of interrelation between
life and environment. Actually it is a
way of approaching this vast field of
experience by drawing upon the best
information available from whatever
source it may come, with precise ex-
perimental control where possible, of
course, as in the superb watershed stud-
ies of Herbert Bormann and his associ-
ates. But one cannot, for example, inter-
pret the ecology of a deciduous forest,
an urban complex, or the East Af-
rican plains, while ignoring their his-
tory, despite the imperfections of the
record. Geology, too, has had to face
this problem and survive skepticism,
which is confined today to the Funda-
mentalists.

The fact that a great deal of ecolog-
ically indispensable work is being done
by those who do not call themselves
ecologists does not validate an indict-
ment of the profession as incompetent
to deal with anything more significant
than goldfish bowls.

It is the special responsibility of the
ecologist to discover, assemble, and in-
terpret whatever is pertinent and sound.
Often, as by Frederic Clements, Sir Ar-
thur Tansley, Patrick Geddes, and
Charles C. Adams, this charge has been
powerfully and effectively met.

PauL B. SEARS
Las Milpas,
Taos, New Mexico 87571

Linear Algebra Problem

With respect to Bosch’s article “Red-
woods: A population model” (23 Apr.,
p- 345), I wish to inform Bosch, the
editors of Science, and its referees that
they have all just failed elementary
linear algebra (see Technical Com-
ments, p. 435).

MITCHELL TAIBLESON
Department of Mathematics,
Washington University,
St. Louis, Missouri 63130

22 OCTOBER 1971

announces a change of company name
\
from

Scientific Glass Apparatus Co., Inc.

to

SGA SCIENTIFIC INC.

After 53 years, we’ve changed our name officially from Scientific Glass Apparatus
Co., Inc., to SGA SCIENTIFIC Inc. No change has been made in our company-
wide operations or in corporate policy. Management and personnel remain the
same.

Our name should have been changed many years ago, as the word “glass”
is misleading. It was okay back in 1918 when our company was founded because
fabricating custom-made glassware was our chief specialty. But today, it is only
part of our total sales picture. For many years now, we have been supplying the
finest available laboratory instruments, apparatus, chemicals, standard glassware
and general lab supplies, requiring a comprehensive catalog to illustrate and
describe the more than 30,000 stock items we sell.

Whether you’re in the market for an electronic instrument costing thousands
of dollars . . . or a cork at a fraction of a cent, we can meet your requirement.
We will continue to serve you to the best of our ability, and we will be con-
stantly on the lookout for new developments and designs to aid you in your
work. A booklet entitled “This is SGA” will be sent on request.
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