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A Timely, yet Tested Text

T

C ae leading textbook of ecology

coming soon in a completely revised new edition

Eugene P. Odum’s FUNDAMENTALS OF ECOLOGY 3rd Edition

This famous college text, by one of the
leaders of the “ecological revolution” is as
important to concerned citizens and scien-
tists in government and industry as it is to
ecology students. It is like three books in
one. It gives a thorough and perceptive over-
view of the principles of ecology, of world
environments, and of ecological technology.
The emphasis is always on man and his en-
vironmental relationships.

Dr. Odum has always advocated the holistic
view of ecology that is now generally recog-
nized as the necessary basis for human ac-
tion. But what was theory in the previous
edition of this book is now practice, as is
demonstrated in the rapid development of
mathematical models of ecosystems. And
what was once an esoteric academic study is
now recognized as a matter of life or death.
Consequently, this new edition has been not
only rewritten and updated but also greatly
enlarged. The number of illustrations has
been more than doubled. Completely new
chapters discuss:

The Individual and
the Species in the Ecosystem
Development and Evolution in the Ecosystem

Systems Ecology Estuarine Ecology
Natural Resources
Pollution and Environmental Health
Remote Sensing Microbial Ecology
Space Travel Towards a Human Ecology

Topics that have been given increased cov-
erage include the total energy environment,
crop ecology and world food production,
total world productivity, global cycling of
CO. and H.,0, species diversity, community
development (succession), behavior, mathe-
matical modelling, decomposition and micro-
bial ecology, population ecology, marine
ecology, pollution, ecological technology and
human ecology. This vast amount of infor-
mation is superbly organized and meticu-
lously documented. Many of the citations are
to work published in 1970. Numerous cross

references are provided, and almost every

section concludes with a list of suggested
readings.

This enlarged, updated new edition of the
famous “Odum” will be welcomed not only
by teachers of ecology but also by the many
scientists, engineers, and laymen who ur-
gently need an understanding of ecological
concepts, methods, and data.

By Eugene P. Odum, Alumni Foundation Distinguished Professor

-

and Director, Institute of Ecology, University of Georgia
About 688 pages with about 237 illustrations. Ready May, 1971.
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Maxwell’s duiker (Cephalophus max-
welli), a small antelope of the West
African forests. Duikers rub the se-
cretion of the large scent gland in
front of the eye, which exudes
through a row of pores, on vegeta-
tion and each other’s glands. See
page 443. [Bill Meng, New York
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pened not to turn out as a source of in-
jury to them. Some were even quite
humorous and I recommend reading
the accounts if one is interested in
bears.

Herrero’s recommendations are ex-
cellent. I hope we never try to delib-
erately eliminate even mosquitoes from
the national parks. Those afraid of
injury should observe their bears in
zoos and those who would like to ob-
serve them close at hand should know
how to do it. They will not be injured
either, even if they are able to find a
grizzly. . ..

DonaLp C. LowRIE
Zoology Department, California
State College, Los Angeles 90032
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Herrero correctly named me as a
supporter of the proposal to remove
grizzly bears from parks such as Yel-
lowstone and Glacier and then labeled
the proposal both undesirable and
“clearly contrary to the obligation
stated in the statutes” under which our
national parks were established.

Herrero himself recently pointed out
(I) that “few people would suggest
reintroducing the grizzly into the back
country of the Sierra Nevada National
Park areas. Back country use by people
in the Sierra is simply too great to per-
mit such sharing.” Thus the main dif-
ference between our positions reduces to
whether or not people should be per-
mitted, indeed encouraged, to get out
from behind their windshields and hike
as they are doing in the Sierra park.
It is worth noting that in the new Ger-
man national park in the Bavarian For-
est grizzlies will not be reintroduced.

The extensive statistics cited by Her-
rero on the miles hiked, grizzlies stud-
ied, and man-hours devoted by the
Craighieads in Yellowstone without seri-
ous injury are no doubt accurate al-
though the Craigheads reported (2)
that their “information was not gleaned
without risk. Time and again we have
been treed by bears.” It is difficult to
see how the experience of a group of
professionals, usually armed at that,
applies to the average hiker or camper.

An Act of Congress established Yel-
lowstone in 1872 both as a “pleasuring-
ground for the people” and for “the
preservation of all the timber, mineral
deposits, natural curiosities, and won-

at a time:
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ders within said park.” As soon as
roads through the park and Old Faith-
ful Inn were built, the inherent con-
flict of purposes became apparent.
Clearly, if the first part of the 1872
obligation is to be fulfilled, some com-
promise is inevitable in the second.
Furthermore, no one generation can in
fact forever bind future generations. . . .
Even though laws remain the same, as
decades pass and new circumstances
arise, the laws tend to be reinterpreted.

We can all agree that feeding gar-
bage to grizzlies in national parks
should stop. But will the Park Service,
which does such a superb job in so
many ways, continue to enforce no-
feeding rules after the present excite-
ment has subsided? I have seen garbage
fed to grizzlies every night under the
eyes of unprotesting park rangers even
though it was in flagrant violation of
regulations.

Last, some caution is in order before
accepting Herrero’s theme that “the
highest function our parks can serve”
is to give man a sense of being “part
of nature.” This is a complex and slip-
pery idea. Does he imply that the man
studying biochemistry or atomic phys-
ics is not as fully and deeply immersed
in the study of nature as the man hik-
ing the back trails and thinking about
grizzly bears? Most of us believe we
find mountain scenery ennobling, some-
thing which uplifts the mind and heart.
Yet Hitler found his inspiration in the
Berchtesgaden Alps. There simply is no
assurance that a sense of union with an
alpine ecosystem including large and
savage carnivores will automatically be
a civilizing experience.

GAIRDNER B. MOMENT
Department of Biological Sciences,
Goucher College,
Baltimore, Maryland 21204
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Measuring Radioactive Materials

We have noted with interest the cor-
respondence on the subject of the mis-
labeling of radioactively tagged chemi-
cals, culminating with the letter (4
Dec.) from A. Broido entitled “More

mislabeling—more frustration.” Broido

rightly points out the hazards of using,
to say nothing of supplying, solid
“standard” sources of such low specific-
activity, low-energy beta-particle emit-

5 FEBRUARY 1971

This one-gallon laboratory ‘‘workhorse’ has all the
power you will ever need for high-speed reduction of
solids. You can grind, emulsify, disintegrate, homoge- Blendors
nize, shred, blend, or mix in seconds! The container, ) e
cover, and blending assembly are stainless steel, easy ' 17 |atoralories
to clean, and trouble free. An ingenious adapter lets
you use smaller containers on the one-gallon base.

|
[y

H
S

Waring also makes one-quart models (some with
timers, some with 7-speed controls), explosion-proof
models, and accessories from 12 m! Mini Containers
to ice crusher attachments. All are ruggedly con-
structed and warranted for one year of commercial use.

Reduce research probiems
[aster with [ni§
Waring Laforalory Biendor

Write for our new catalog.

Waring Blendors®

are unique . .. no wonder

L we registered the name!



ters as 14C, The difficulties inherent in
the measurement of solid #C sources
as a result of absorption and scattering
have recently been discussed by Wood
(1.

Because of such problems arising
from absorption and scattering, the
emission rates per curie from solid
sources of the same low-energy beta-
particle emitter can vary quite con-
siderably, depending on their chemical
composition and geometrical configura-
tion. Since it is impossible to calibrate
such solid sources nondestructively, the
National Bureau of Standards has
never offered calibration services for

this type of source.

. . . or anything else. The Neslab PBC-4 portable cooler will chill a guart of 14
Martinis from 75°F to 40°F in 10 minutes . . . without dilution from melting ice. Where the assay of a #C sample

It will also fit into Dewar flasks to hold methanol at —40°C . . . and into cannot conveniently be carried out by
will also Tit Into Dewar 1lasks 10 nold methal at - it . . . . . .
a variety of laboratory vessels to chill reagents. liquid-scintillation or gas counting we

In fact, the specially designed 1 inch diameter cooling probe gets into have, in the past, recommended the

more places and does more cooling than any other. . . dard cus.
Of course it is at its best in a well insulated Tamson Circulating Thermo- preparation of a working standard cu

static Bath where the 1700 BTU/hr capacity of the PCB-4 extends the bath tom-made for the particular experime.nt.
control range to-20°C It is inadvisable that such a working

standard be made by anyone but the
user himself. Thus we have suggested
that our Na,COj;. solution standards
3 containing 14C can be satisfactorily

Instruments, Inc. % %4 W Systems used for the assay of 4C samples by
preparing a working laboratory stand-

871 Islington St.,Portsmouth, N.H. 03801

Temperature Controlled

ard, into which a quantitative “spike”
of our standard has been introduced at
some appropriate stage in the prepara-
tion of a sample, with the analysis car-

Samford University’s, Dr.J_H_Langston: ried out in exactly the same manner as

for the samples that are to be assayed.

“l evaluated analytical balances Price lists of our standards for use

in the assay of 14C, including [1¢C]-

fOI' a year- T bUt it WaS. a 15 minute n-hexadecam? ar.ld [1.4(‘,“]ber.1201c aciq in
TORB AL demonstratlon that sold me-” toluene for liquid-scintillation counting,

and of other low-energy beta-particle

Dr. J. H. Langston, Chairman of the Chemistry solution standards, such as 3H, $3Ni,
Department at Samford University, needed and 147Pm, can be obtained from the
some new analytical balances that could stand Radioactivity Section of the National

up under use by as many as twenty chemistry
students per day. It took the Torsion represen-
tative just 15 minutes to point out that the no-

Bureau of Standards. Lists of our
radioactivity calibration services are

knife-edge torsion design principle provides also available. Information and guid-

this kind of ruggedness—plus high accuracy ance on problems arising in radioactivity

ani precisior11£ ¢ this ration. Samford measurements can be found in a num-
S a result o 1S demonstration, dSamior

University equipped their analytical lab with ber of texts such as, for example, N],BS

TORBAL EA-1 electronic analytical balances. Handbook 80, 4 Manual of Radio-
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nates inaccuracies due to
sensitivity variations, and
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reading.
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Government Printing Office or the
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S. B. GARFINKEL

W. B. MANN
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National Bureau of Standards,
Washington, D.C. 20234
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Magneto-optics

CdCr,S,—too costly yet to sell.
Similarly polycrystalline but more
interesting optically. Transmits
from 0.8 to 15 um when cooled
with liquid nitrogen. In addition,
its Curie temperature is 85 K, 8 K
above ‘liquid nitrogen. Consider
the consequences.

standing window material for far

infrared.

Not too many years ago all magnets were metals. Now there
are several dozen materials that are both ferromagnetic and
semiconducting. Metals absorb at all frequencies; nonmetals
are transparent at some wavelengths even when thicker than
thin films. Ferromagnetism makes possible a substantial. field
strength within an optical material, very much more field

strength than Faraday could bring to bear when he demon-
strated long ago that as polarized light passes through a solid
in the direction of a magnetic field the polarization plane
rotates.*

A Curie temperature of 85 K permits ferromagnetism
without the cumbersome helium cryostats that earlier ferro-
magnetic semiconductors like EuQ and EuS have required.
In return for the lesser trouble of cooling CdCr,S, with liquid
nitrogen, one gets a ratio of Faraday rotation to absorption
that is several thousand times more favorable than in, say, a
thin film of iron. Insert a crossed polarizer and you have
plenty of rotation for modulating a CW laser beam when
you modulate magnetic field.

We did not invent CdCr,S,. What we did was to find out
how to put it into the form of a high-grade optical material,
just as workable by standard grinding and polishing tech-
niques as the six famous Kopak IRTRAN Optical Materials.
Inspired by its obvious promise, we have been rather thor-
oughly exploring its magneto-optical properties.

You may be hearing more about this.

*In 1970 a professor at the University of Grenoble was honored with a Nobel
Prize in physics for deeper insights into what Faraday uncovered.
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be a very small item indeed. Equipment for reading the prod-
uct would be a problem that nobody is in a better position
to help solve than Kodak.

The sooner conversation is begun with us, the sooner the prob-

lems can be overcome. Make first contact by a note to Eastman
Kodak Company, Dept. 55W, Rochester, N.Y. 14650.

Realism is in order. We expect precious little business sup-
plying secretaries with microfiche readers for their novels.
While color microfiche would do a grand and highly eco-
nomical job of showing houseplants, homemakers will be
encountering it in catalog-shopping stores before microfiche
readers enter the average home. But for ostracods and other
subjects that cannot attract large paying audiences, micro-
publication is far, far better than no publication at all.

... and here we offer a $2.50 paperback that gratifies no egos, fails to entertain, is printed on 815 x 11” paper

pages, and may make your microscope work better.

Kodak doesn’t even make microscopes, but we do make film
for them. Many microscope users tend to be overly tolerant
until there is a photograph to look at and show. Then they
blame the film. If it’s Kodak film, they shouldn’t. Nor should
they blame the microscope. They should first make sure that
in their preoccupation with the subject under study, they
have not neglected some fundamentals of microscopy. This
is a subject in itself but one that most microscope users find
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SCIENCE

Control of Agricultural Pests

Our nation has been blessed with high-quality, dependable supplies of
low-cost food and fiber. But few people are aware of the never-ending
battle that makes this possible. Among the insects, about 10,000 species
are known to damage crops, forests, or livestock. If left undisturbed,
some of these pests would take more of the crop than would the farmer.
Agriculture must cope not only with native enemies but also with
invaders from abroad. Increasing air travel has expanded the probability
of bringing in pests from all over the world. For these, natural controls
such as parasites are often absent.

During more than two decades, agriculture has depended heavily on
chemical pesticides such as DDT. But even in the 1950’s it was apparent
that DDT was not the final answer; resistant insect forms were emerg-
ing. The use of degradable chemicals such as the organic phosphates and
carbamates has been expanding. However, these are acutely toxic to
warm-blooded animals, including man, and to useful insects such as
bees, parasites, and predators. For the long term it is desirable to develop
methods of control that minimize the use of broadly toxic chemicals.

Some of these methods antedate the use of the chemical pesticides—
for instance, the use of insect-resistant varieties of plants and the foster-
ing of natural enemies. Promising methods of control that have recently
been developed include the use of sex attractants and the release of
competitive radiation-sterilized males. About 20 of the sex attractants
have now been identified. Of particular importance is that of the gypsy
moth, an insect that has been ravaging a rapidly increasing fraction of
the hardwood trees of northeastern United States. The synthesis of the
attractant and its use in conjunction with localized applications of insecti-
cides give promise of timely intervention in what otherwise might be a
dreadful destruction of vast stands of trees.

At the AAAS meeting in Chicago, E. F. Knipling described proposals
to exploit techniques that he had previously used successfully to eradicate
the screwworm in Florida. These same techniques have been employed
to minimize the population of screwworms in Texas and adjoining states.
In that area, eradication is impossible because of reinvasion from Mexico.
However, the pest is more than 99 percent controlled at an annual cost
of about $6 million and with annual benefits estimated at $100 million.
Knipling pointed out that a limited number of pests account for a very
major fraction of all crop damage. Under especially close study are the
boll weevil, the codling moth, and the corn borer. The boll weevil alone
causes losses of about $200 million a year, and about $70 million is
spent by growers for chemical control. About one-third of all insecticides
used for agricultural purposes are employed to control this single insect.
Knipling discussed plans for a large-scale demonstration experiment to
suppress populations of this insect in an area 250 kilometers in diameter.
The plans involve a combination of treatments to diminish the over-
wintering population and an intensive program in the spring to trap
insects by use of sex attractants. The survivors would be subjected to
repeated release of 100 times their number of sterilized males.

The suppression or elimination of the use of DDT and related pesti-
cides will constitute a hardship to many farmers. Prospects are reasonably
bright, however, that satisfactory methods of specific pest management
will be devised, and these methods will be more in keeping with our
desire to minimize man’s destructive impact. on the environment.

—PHiLip H. ABELSON



FABRI=-TEK 1070

...more than just a signal averager
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NUMERICAL
DISPLAY

Both the address number
and data value are
displayed on the CRT for
any selected coordinate
point. The selected
coordinate point is clearly
intensified on the analog
CRT display so that the
numerical values of
ordinate and abscissa can
be associated with a
particular position on the
analog plot. Changes in
the position of this
intensified point are
made with three
pushbuttons for fast, slow
and single step allowing
movement to the left

or right.
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COMPUTER
INTERFACE

The 1070 Signal Averager
may be interfaced to a
general purpose (GP)
computer to exploit the
best features of both
units. The hard-wire
programmed 1070 is easy
to operate since it needs
no programming except
switch selection, uses
memory storage more
efficiently, and provides
rapid data collection and
display. The GP computer
provides additional
memory and flexibility,
especially in arithmetic
processing. A software
package for taking

the fast Fourier transform
of stored data is
available from Fabri-Tek.

CONTINUOUS
DISPLAY

Slow sweep speeds or
infrequently occurring
fast sweeps make

it difficult to view the
memory contents in
order to monitor an
experiment’s progress.
With the SW-71
Continuous Display Sweep
Control plug-in, the
memory contents are
always displayed on the
CRT regardless of sweep
speed or sweep repetition
rate. Any small segment
of the display may be
expanded as much as
desired even while
acquiring data.

PLUG-IN CONCEPT

Fabri-Tek’s 1070 combines a main frame with plug-in
modules for specific input interfaces and data
acquisition requirements. Plug-ins are available for
spectrometer sweep stabilization control, pulse height
analysis, auto- and cross-correlation, high speed

(1 microsecond per sample) digitizing, time and
frequency histograms and a new X-Y sweep control
plug-in for parametric sweeping of the

independent variable.

OTHER FEATURES...

All digitizers have input filters,
attenuators and d.c. level

adjustments, and all sweep control
units have adjustable trigger level

discrimination, trigger delay

and a wide range of sweep speeds.
The input signal may be monitored

for ease of set-up. Call or write

to discuss your specific application.

DATA REDUCTION PROGRAM
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BUILT-IN DATA
REDUCTION

The 1070 permits
integration of memory
contents, addition or
subtraction of stored data
between memory
subgroups, and baseline
correction through
addition or subtraction of
a constant to (or from)
any selected memory
subgroup. Baseline
correction aids in
integration since the
integral curve might
otherwise be distorted by
input signal baseline
drift. Digital smoothing
by three-point running
averages and
differentiation are

useful options that can
be added at any time.
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