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- WISCONSIN ACADENY REVIEW

WINTER 1962

i Wisconsin Academy Review
WHAT DOES A PRAIRIE MEAN 10 YOU!

By Hugh H. lits, Curator
Herbarfum, Univ, of Wisconsin

In Normen C. Pamsett's files in the Herbarium of the Botany
Department at the University of Wisconsin, two documents recent-
ly came to light that have much meaning to the naturalists and
conservationists in the 1960's, in fact, to all people concerned
about the disappearance and destruction of Wisconsin vegetation,
who would like to see at lenst some remnsnts of virgin land pre- |
served. The poetry and eloquence, the sentiment and philosophy |
in both of these writings deserve our close attention. |

The first is an appeal to save 40 acres of prairie, written
by Aldo Leopold, the second a g:rsoul appreciation of Leopold,
written after Lecpold's death 1948 by his friend and col-
lesgue, Norman C. Fussett.

EXIT ORCHIS
By Aldo Leopold

Wisconsin conservation will suffer a qq.fe-t whan, at |

‘the end of this week, 75 cattle will be turned to pesture
on the Payille Grove prairis, long known to botanists as
cne of the largest and best remnants of unplowed, ungrazed
prairie sod left in the stste. In it grow the white lady-
alipper, the white fringed orchis, and some ‘twenty other
prairic wildflowsrs which originally carpeted half of southe
ern Wisconsin, but most of which are now rare due to their
dinability to withatand cow or plow.

Thirty miles away & C.C.C. camp on the Uni- II
versity of Wisconsin Arboretum bas been busy for

four years artificislly replanting & prairie in
grder that botany classes and the gnbl.!.c gener-
ally may know what s prairie looked like, and
what the word "prairie” signifiss in wiscomsin
history. This synthetic prairie is costing the
taxpayer twenty times as much as what it would |
have cost to ‘hu{ the naturel remnant at Favillas

Grove, it will be only & quarter as large, the
ultimate survival of its tmaghn:ad ldflowers

and grasses is uncertain, and it will always be
synthetic. Yet no one has heard the appaals of

the University Arboretum Committee for funds to |
buy Faville Grove prairie, together with other |
rannants of rare oative rion. and set them

aside as historical and educational reservations.

Cur educetionsl system is such that white fringed
orchis means as little to the modern citizen of
Wisconsin as it means to a cow. Indeed it means

less, for the cow at least sees something to eat,
!_h:‘x;eas- the citizen seea only three meaningless

words.

In preparation for the noped-for floral
reaaﬂatgnn at Feville Grove, the Botany Depsrt-
ment and the Department of Wildlife Menagement
of the University have, during the last three
Years, mapped the location of each surviving
colony of rare flowers, and esch spring have
counted the blooms. It was hoped to measure
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The Maize Mystique - A Reappraisal of the Origin of Corm.

Hugh H. Iltisl

Abstract

Corn is domesticated Teosinte (Euchlaena mexicana, sensu lato), differing
Egg_gz_g}l'in any of its basic vegetative, floral, or genetic attributes. All the
unique peculiarities of corn are concentrated in the structure of the female
inflorescence, the corncob, and all can be easily interpreted as the result of
human selection for human needs for more food: for greater quantity, and for
greater, more efficient harvestability. Thus, compared with wild Teosinte, the
increase in the volume of harvest sub-units, namely in grain size, in grain number
through activation of aborted spikelets and aborted florets, in row number and in
cob length were all selected for by primitive man to produce more food. The
decrease in the number of primary harvest units (the female inflorescences) to one
or two giant, apically dominant, terminal inflorescences per plant, the coordinated
protection of these inflorescences by many husks, these liberated from their old
function of protecting the many, now suppressed, lateral cobs, and the change from
a fragmenting, disarticulating rachis (cob axis) and rachilla to one that is
shatterproof, were all selected for by primitive man to increase the ease and
efficiency of harvesting. In addition, the reinforcement in the corn plant of
Teosinte's annual habit and of a single, gigantic stem are likewise due to human
selection. The resulting cultigen is easily grown, easily harvestable and
abundantly yielding.

The domestication steps of corn outlined above are analggous to what has
happened in the evolution of other crops. Thus, the reactivation of the sterile
pedicillate spikelet of a pistillate pair (and even the occasional reactivation of
the sterile, aborted floret of each spikelet) are analogous to the reactivation
again by human selection, of the two lateral sterile spikelets of a "triplet" in
barley (Hordeum vulgare). The giant monocephalic terminal corn cob derived by
suppression of the many tiny lateral female inflorescences found in a fertile
Teosinte branch and the stout strong single stem of corn are analogous to the
monocephalic head and stout single stem of the cultivated sunflower, Helianthus
annuus var. macrocarpus, which makes one think of corn as a graminoid "sunflower'.
Tn these two crops, and in most cultivated grains, increase in both size and number
of harvest sub-units (Heiser 1951), as well as in the complexity and size of the
primary harvest unit itself, are both very prominent, trends that are replicated
in the series from Teosinte through popcorn to modern maize. All these three crops
are cultivar analogues, artifacts of man's selection, triumphs of the human abiltiy
to turn weedy annuals into high-yielding crops.

- Department of Botany, University of Wisconsin, Madison. Lecture presented at
Iowa State University, Ames, December 18, 1970, and at the University of Illinois
Urbana, September 12, 1969.

The common name of the sunflower in N. Mexico is "Maiz de Tejas", i.e. flat
corn! (Bukasov, in Mangelsdorf and Reeves, 1939).
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an One Love A Plastic Tree?

Hugh H. Iltis
Dept. of Botany, University of Wisconsin, Madison

Every planner, landscape architect or human ecologist should read

Martin Krieger's "What's wrong with plastic trees?" (Science, 179: 446-

455. Feb. 2, 1973) if he wishes to catch a glimpse of the nightmare
future that technology is preparing for man and nature. His article
discusses the titanic events of the environmental crisis, of Man vs.
Nature, totally outside of the framework of biological reference;
hence, one of his conclusions --- that plastic trees and all sorts of
nature substitutes have a valid place in planning --- reads like a bad
fairy tale, If he had only contemplated Hans Christian Anderson's
"The Emperor's Nightingale" in which a mechanical nightingale is given
the emperor to substitute for the real one whose song the emperor had
loved. Eventually, of course, the clockwork breaks., Death comes and
sits on the emperor's bed. But the real nightingale reappears and sings

so sweetly that the emperor recovers. It is an old moral --- you can't

make a real nightingale out of wheels and diamonds, an idea quite lost

on our author. [
1f there is nothing wrong with plastic trees, if plastic trees can |

"give most people the feeling that they are experiencing nature", why

not invent plastic dogs instead of live ones? Why not plastic corsages

.

substitute plastic dolls which need no diapers instead of babies? Wiy

!
with synthetic perfumes, instead of orchids or gardenias? Why not ‘
not 3,000 giant Disneylands, one in each county, and then develop I
the rest of the country to grow more food and build more cities?

Why worry about the extinction of the African giant sable antelope !
or the Indian tiger? Or the preservation of the weedy Mexican grasses
ancestral to corn or Peruvian wild potatoes? Why protect the Amazonian
Rain Forest, or preserve the arctic tundras? According to irieger, such
proposals are "imperialistic at worst, unrealistic at best" {p. 447).
But if biologists and ecologists or, for that matter, planners, won't

concern themselves about the fate of Nature, who is there that will?
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“-\\



e —

Sangamon State University

THE ENVIRONMENTAL CRISIS
What Can Be Done?

University Week

May 8 - 12
Featured Speakers
Morris Udall, Sol Alinsky, Hugh litis, Van Rensselaer Potter
Mark Terry, Griscom Morgan

Multi-Media Shows, Films, Panels

Friday, May 12, 2 -5 p.m.
ENVIRONMENTAL FESTIVAL
Blue Grass Music

Demonstrations Literature
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WEDNESDAY - MARCH 4th &
8:00 PM Introduction of speaker: President McGinnis Auditoriu
KEYNOTE ADDRESS: Hugh H, Iltis

"EVOLUTIONARY ETHIC AND THE FATE
OF THE ALASKAN LAND"

; DAY - MARCH 5th

9:30 AM CONSERVATION AND DEVELOPMENT: EXCLUSIVE OR Auditorium
COMPLEMENTARY ALTERNATIVES ?

Mr. F. G. Larminie, British Petroleum
Alaska Ol and Gas Association

Dr. Robert Weeden
Alaska Conservation Representative

1:30 PM DISCUSSION GROUPS
Alaska's Oil: A Test Case For Development Auditorium
‘Without Destruction

The Native Claim On The Land Grant 313
The World In Which I Wish To Live Grant 212
Man's Future Environment: Scientific, Political Grant 211

and Social Aspects

3:00 FM TOWARDS A LAND ETHIC FOR ALASKA ( Presentation Auditorium
with slides)

Joseph Blum, Ronald Summerville
Alaska Department of Fish and Game

7:30 PM - FILMS: "New For Tomorrow'", "The Last Frontier" Auditorium
"Magnificence in Trust"

FRIDAY - MARCH 6th

9:00 AM THE FUTURE ENVIRONMENT OF MAN IN ALASKA: Auditorium
SOME PERSPECTIVES AND PLANS

Mr. Homer Burrell, Director
Division of Oil and Gas, State of Alaska

Mr. Chancy Croft, Representative
Alaska State Legislature

Mr. Eugene Guess, Chairman
Alaska State Legislative Council

Mr. Robert W, Pavitt, Director of Planning
Greater Anchorage Area Borough

1:30 PM ATASKA'S FUTURE AS AN ENVIRONMENT FOR MAN: Auditorium
SOME INFLUENTIAL VIEWS

Mr. Stanley Abbott, Managing Editor
Anchorage Daily News

Mr. Robert Henning, Editor and Publisher
Alaska Magazine
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PILOT PROJECT IN ENVIRONMENTAL SCIENCES

Ecology Subcommittee

Discussion No. 5: The Optimum Human Environment and Its Relation
to Modern Agricultural Preoccupations
)‘,!54(,

Discussion Led by: Hugh H. Iltis, Professor, Department of Botany
A

We are meeting here to discuss the biological bases for human
existence. In so doing, we are trying to reformulate our cultural
concepts of man's ancient relationships to his natural environment.
That similar dialogues are going on all over this campus and in many
parts of the world is evidence for the overriding urgency of the
problem. The problem is one of a single species of animal who is mak-
ing the earth unfit for habitation by conguering it.

The city-dwelling American, in particular, has been so removed
from an intimate relationship with nature through the spectacular ad-
vances of science, industry and agriculture that he tends to lose sight
of his very real dependence on nature (a dependence brought forcefully
home by last summer's water shortage in New York, by the famines in
India, by the pollution of air in Los Angeles, etc.). The more complex
science and technology become, and the more extensive their use, the
more far-reaching will be their destructive effects on nature, and the
more difficult it will be to assess those effects, to stop them, or
reverse them. The more successful science becomes the more difficult
also will it be to ask the pertinent questions and expect any sensible
answers. Technological success corrupts the ability to see the human
animal in proper biological perspective. Technological success has
become a technological plague.

It would be blind not to acknowledge the immense debts of modern
man to this technological destruction. In mastering the environment,
the fabulous inventiveness of modern agriculture has allowed a cul-
tural explosion that continues to this day. In fact, it has made our
civilization possible. Agricultural technology of the 19th and 20th
centuries, from Liebig and the gasoline engine to hybrid corn, weed
killers and pesticides, has crashed an explcitative sound barrier of
increased production and prosperity in favored regions of the world
whose long-term effect for good (and for evil) we must now try to
assess.

% Because of this success, some of our chemical or agricultural

leaders now firmly hold that we can feed the world, that we can do
anything we wish. Because of the population explosion, we must bend

Digitized by tl
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~ Plea for Primacy of Nature in Ecology Ettort

l
l:rnnt prubleml of pop-
pollutioh and cmwd.
%pnuﬂﬁu are given to
~city, “strictly human,
syndromes is ob-
vious — luﬂ understandable.

through overpopulation,

It ht'fhhmt We may
solve uf crisis; we
can, I think, clean nt. ur pol-
luted nests, But t if in
cleaning up the cities, we for-
tlkathetulofllfe?l!we in

With the specters of eco-
m collapse, of catastrophic
extinctions of most animal and
vast numbers of plant species
on the horizon, there is little
zause for optimism in the broad-
er environmental crisis
Have our genes r.mgd to
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ars adapted, specles whose
values we do not know and
cannot predict—we surely do it
at our own peril.

Butterfly and wild flower,
mountain lion and antelope,
blue whale and pelican, coral
reef and praine land—my
grandchild may need to know

them, to see and smell them, to _

hear and feel them, to be alive,
bright and happy! Yet, hardly
anyone speaks for wild nature
—for Morpho butterflies in a
Peruvian valley, for timber
wolves chasing'  caribou in
Alaska,

The ultimate question Is:
Shall man come always first,
at the expense of other life?
‘And is this really first? This
may be ‘expedient but in the
long run impossible.

Not until man places man
second, or, more precisely, not
until man accepts his depend-
ency on nature and puts him-
self in place as part of it, anly
then does man put himself first.
This is the great paradox of
human ecology.

Not until man sees the light
and submits gracefully, moder-
ating his homocentricity; not

tegrity of nature, and limits his
domination and numbers, plac-
ing equally great value on the
preservation of natural environ-
ments as on his own life, is
there hope that he will survive.
HugH H. Iutis

Department of Botany
University of Wisconsin
Madison, Wis., May 25, 1970
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A Plea for Man and Nature

While Dobzhansky's humanism is to
be admired ["Chlnglns man." "T Jﬂn iy

Letters

the prophets of doom. Yet their em-
phasis on the interrelatedness within
the web of life, of man’s dependence
on living nature, is quite realistic! That

p- 411), his “evol ¥ "is
incongruous, not because mm cannot
change, but because of long life-span
and genetic limitations he cannot change
fast enough! Today, technological ef-
fects are so enormous and rapid that

| may some day be directed

by man" independent of nature, which

presumably by then will have gone

the way of all Dodo's, seems more
absurd.

Recently, in San Francisco, 1 heard

Q,

man soon will live in a radically changed
environment where his heredity wlll
be out of phase with the natural
forces that shaped it. Thus, evolutionary
optimism is ill-founded. Anyone driv-
ing from Mew York to Washington or
from Palo Alto to San Francisco can
see, not a better world, but a nature-
less ecological nightmare. Can man
function here as a well-adapted hu-

two symphonies, Roger ions’ caco-
phonics followed by Beethoven's melo-
dies. And why did 1 prefer Beethoven?
Because it is like a sunny day on
Cape Cod compared with downtown
New York. I don't know whether
Dobzhansky has forgotten what it was
like to walk the dunes in solitude or
to swim in the ocean, but to most

man? Will seiection to “higher” evolu-
tionary levels really occur? Dobzhansky
seems blind to the technological im-
pact on a highly vulnerable nature,
especially in the tropics. As highly
evolved as we are, our core of biologi-
cal adaptations are still programed to
the natural environment and not to the
big cities. Is it sensible to suggest thar
‘natural or even rural environments are
of no value 10 man, that “we must
certainly prefer an adaptedness to the
present environments, not to those long
defunct?” In effect, has there been, or
will l.here soon be sutﬁ:i:nl selection

h as products of natural selec-
ton, it is pleasanter than basking in
5 p.m. traffic on Fifth Avenue. Man will
never b ically adapted to
technological mciely and remam hu-
man. Even if he could adjust genetical-
ly to this disbiological change, a bi-
ological and cultural absurdity would
result,

Blind faith in the ecological good
sense of man has dug graves for many
human societies. Long before the prob-
lems which geneticists fear become
realities, the population explosion will
have destroyed those very qualities of
nature to which we, as vertebrates,

by p d politan env

to erase man's unspoken needs for opcn
spaces, wild mountains, clean lakes, or
small towns? Does Dobzhansky mean
it is desirable to permit (let alone en-
courage) adaptation to New York-type
cities, their bleak lifeless canyons of
stone crawling with humanity, their
noisy sunless streets and overcrowded
subways? He sounds like so many of
our big city students who brag of dis-
like for nature; who glory in tech-
nological sophistication, but are blind
to flowers or songbirds in the spring.
Yet without nature they, as members
of the human species, are unadapted
and meaningless. Dobzhansky decries

“Digitizéd by the Hunt Institute for Botanical Documentation

Is, and finally as humans, have
become adapted through 200 million
years of natural selection. The most
precious values of man, the enjoyment
of life and of living, will then cease
to have meaning for Homo post-
sapiens, He will end a5 a species which
has devoured its evolutionary mother,
with a culture which has lost its bi-
ologic roots. Beethoven and Shake-
speare; like flowers and hummingbirds,
wild geese, and the free human soirit,
will be incomprehensible curiosities.

Let us realize that future human evo-
lution can develop only within contexts
of diverse environments which are at
least partly untamed in a nature pro-

tected as man's silent ancient com-
panion in evoluti Only by ling
a biological equilibrium, and not by
manipulations of our genotypes or tech-
nologtcnl constructions of “better” en-
can a self-enligh i hu-
rnnmty give valid evolutionary direc-
tions to the changing of man.
Huan H. ILTis
Department of Botany,
University of Wisconsin, Madison 53706
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POLLUTION: CAN MAN ADAPT?
by Hugh H. Iltis
&9

Why is pollution so important a question today? Why, is it crucial
to human survival? Bad odors, noise, a few dead birds and many dirty
beaches are indeed unpleasant, but most of us can live with them, or have
learned to ignore them. 'Perhaps For these reasons, the beginnings of the
pollution crisis were not much noticed, and were no more obvious than
milk turning sour. In fact, by the time you can taste the sourness in
milk, it's too late. Similarly with pollution -- most people barely no-
ticed what was happening, and here we are today -- faced with a thoroughly
polluted and disrupted biosphere.

:ﬂe often hear about Fhe obvious manifestations of pollutio?A but do
we really comprehend the seriousness and ﬁrgency of our situation? Today,
we ought to understand what we did not know 30 years ago. At best, pol-
lutioilqiiszan individual, or/the people of a city. At worst, polluFion
disrupts the biosphere, selectively exterminates species, and, if man is
not careful, most life forms on this planet -- an ecological suicide lurk-
ing around the corner.

Leaving discussions of ecu-catastroph%s to others, let us here focus
on the effects of pollution on city man. FEmphysema, lung cancer, and
chronic bronchitis affect tens of millions of people, and each year addi-
tional unsuspecting millions, mostly children, are initiated gradually
into their own physiological hells. The clinical effects of these diseases,

of course, make grim statistics of which the general public is now well
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PARKS
OPEN SPACES
AND WATERWAYS

Human Needs and
Their Evolutionary

Reasons

by Hucn H. Ivmis, Associate Professor of Botany, University of Wisconsin, Madison

What sort of world do we want? A beautiful world,
of course, rich, diverse, colorful and clean, with lots of
wildlife, butterflies and Aowers, pleasing and healthy for
man, We can all agree on this. How to achieve this, how
to plan for this, is another matter!

Man Needs Naturel

To plan a truly human world in a biologically (i.e. scien-
tifically) sound way, we must be guided by the acceptance
of the Biological Nature of Man and the Biological Rela-
tionship of the Human Animal to his Environment. Man,
after all, is an intellectualized, clothed ape. We must there-
fore accept man as a part of, and the result of evolution,
and as an inseparable part of the nature that produced him.
This we can use as an absolute standard by which we can
plan cities, states, and human lives! Man needs nature as
part of his very existence, because this meed is part of his
adaptational inheritance, the result of his long biological
evolution. Like all living things, man is a complex bundle
of biological adaptations. His eyes and ears, his brain and

‘heart, even his psyche, are the evolutionary adaptions of the

human organism to nature, including other human beings.
Remove these adaptations from their environment, from na-
ture, and sick modern man is the result. Modern city man,
in particular, far removed from nature in his asphalt jungles
has to pay the price in neurosis, delinquency, and despair.
Many sensitive citizens, especially those who are “bird-
watchers and flower-lovers,” though often ridiculed by some
segments of the public, are among the most dependable
allies in conservation battles, for they are the very people
who often instinctively understand man's inherited needs for
beauty and diversity, man's inherited needs for nature.

Human Need for Beauty

I wish to stress that one of the reasons why we have to
save and preserve natural areas is to save their beauty.
Human Needs for Natural Beauty, like Human Needs for
Love, are very Likely Inkerited. Their overpowering force
alone suggests evolutionary origins. This will be questioned,
but I see no reason why we should not consider the ability
to get pleasure fram beautiful colors, views, and sounds, as
well as from peaceful landscapes, in short, the ability to re-
spand with pleasure to beauty, as an evolutionary adaptation,
produced over hundreds of millions of years by natural
selection.  Thus, Tennyson’s lines, "Nothing In Nature Is
Unbeantiful,” takes on new and deep significance.

1f our generalized need for natural beauty is an ancient
evolutionary adaptation, don't we need natural areas—not
only for teaching, for research, or for direct economic rea-
sons, but also to give our ears rest from the noisy cities, to
Eive our eyes relaxation in green fields and blue skies, to give
our brain a chance to function in the very environment which
originally produced it, an unhurried, rather quiet, peaceful

Presented at Waukesha County (Wisconsin) Beautification Con-
fecence, February 1967,
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land. The needs of healthy, happy humans for natural
beauty are founded in the obligatory evolutionary relation-
ship between man and nature. Nature could well live
without man, but man cannot live long without nature.
While man cannot change his physical, physiological and
psychological evolutionary adaptations, since evolution is a
geologic process measured in millions of years, man can
rather easily modify his cultural view of his environment
and thus stop its destruction. Unbridled human destructive-
ness is part of human culture.  And, human culture, as his-
tory has shown us time and again, can be modified in a life-
time.

What Guidelines for Highway “Beautification?"

It is-easy to pontificate about “beauty” and the inherent
dependence of man on nature. But "“Beauty is in the eye
of the beholder"! And what if that beholder prefers corn-
fields or parks to prairies or flowers? Thus, there is always
the immense danger of impressing our own personal, often
city-conditioned ideas of what constitutes “beauty” on a
helpless landscape. How should we then, implement present
efforts to beautify often despoiled roadsides? Is the remoy-
ing of junk yards and the planting of trees enough?

It seems to me that there are two major alternatives, one,
the construction of manicured park-like roadsides, expensive
to plant, expensives to maintain; or, two, the encouragement
of the local native vegetation, be it oak savanna in Central
Wiscansin, hemlock-white pine forest in Northern Michigan,
tall grass prairie in Illinois or Kansas, short grass prairie in
Texas, or desert vegetation in Arizona; Not that parks do
not have their time-honored place, especially on the outskirts
of cities? But for the vast USA, native vegetation types
would seem superior.  As in other cases, what is cheapest
is also best, and such is the case here for the following rea-
sons:

1) Natural plant communities are diverse, integrated
and beautiful in many ways, give shelter to native animals,
and, since next to nothing needs be planted, are cheap and
save the taxpayer money. On the other hand, one artificial
landscaped roadside is like any other, whether in Maryland,
Wisconsin or California. Once you have seen one, you have
seen them all: mowed grass, scattered conifers or shrubs,
very pretty, very expensive, and very dulll

2) Certain natural communities and many of their
species, especially in Wisconsin and the Middle West, are
grning to be rare, and in the case of the once w aving aceans
of prairie gnsslam]s are all clus«c to permanent nr:ncllun
Indeed, some of our last re prairie e ies are
along unsprayed railroad rights- of-way and country road-
sides. There, any and every new road "improvement” pro-
gram and “weed" control spraving destroys miles of hedge-
rows and innumerable beautiful and now rare Aowers. Here
again, the cheapest “beautification” would at the same time

{Continued on Page 15)
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PARKS, OPEN SPACES AND WATERWAYS
Human Needs and Their Evolutionary Reasons

Hugh H, I1tis, Associate Professor
of Botany
University of Wisconsin, Madison

What sort of world do we want? A beautiful world, of course, rich, diverse,
eolorful and clean, with lots of wildlife, butterflies and flowers, pleasing
and healthy for man. We can a1l agree on this. How to achieve this, how to
plan for this, is another matter!

MAN NEEBS NATURE!

'To plan e truly human world in 2 biologically (i.e. scientifically) sound way,
we must be guided by the acceptance of THE BIOLOGICAL NATURE OF MAN AND THE
BIOLOGICAL RELATIONSHIP OF THE HUMAN ANIMAL TO HIS ENVIRONMENT, Man, after
2ll, is an intellectualized, clothed ape, We must therefore accept man as a
part of, and the result of evolution, and as an inseparable part of the nature
that produced him, This we can use as an absolute standard by which
we can plan cities, states, and human lives! Man needs nature as part of his
very existence, because this need is part of his adaptational inheritance,
‘the result of his long biological evolution, Like all living things, man is
a complex bundle of biological adaptations, His eyes and ears, his brain end
heart, even his psyche, are the cwolutionary adaptions of the human organism |
to nature, including other human beings, Remove these adaptations from their i
environment, from nature, and sick modern man is the result, Modern city man, |
in particular, far removed from nature in his asphalt jungles has to pay the
price in neurosis, delinquency, and despair,

Many sensitive citigens, especially those who are "birdwatchers and flower-
lovers!, though often ridiculed by some segments of the public, are among the
most dependable allies in conservation battles, for they are the very people
who often instinctively understand man's inherited needs for beauty and
diversity, man's inherited needs for nature,

HUMAN NEED FOR BEAUTY

I wish to stress that one of the recasons why we have to save and preserve
natural areas is to save their beauty. HUMAN NEEDS FOR NATURAL BEAUTY, LIKE
HUMAN NEEDS FOR 10VE, ARE VERY LIKELY INHERITED, Their overpowering force
alone suggests evolutionary origins, This will be questioned, but I see no
reason why we should not consider the ability to get pleasure from beautiful
colors, views, and sounds, as well as from peaceful landscapes, in short, the
ability to respond with pleasure to beauty, as an evolutionary adaptation,
produced over hundreds of millions of years by natural selection, Thus,
Tennyson's lines, "NOTHING IN NATURE IS UNBEAUTI FUL", takes on new and deep
significance,

If our generalized need for natural beauty is an ancient evolutionary
adaptation, don't we need natural areas — not only for teaching, for research,
or for direct economic reasons, but also to give ocur ears rest from the noisy
cities, to give our eyes relaxation in green fields and blue sikes, to give
our brain & chance to function in the very environment which originally

. produced it, an unhurried, rather quiet, peaceful land., The needsof healthy,
happy humans for natural beauty are founded in the obligatory evelutionary
relationship between man and nature. Nature could well live without man, but
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THE UNIVERSITY OF WISCONSIN
MADIBON, WISCONBIN, U, B, A, B37080 \

OEPARTMENT OF NOTANY
DIROE HALL
TELEPHONE MO, 808-381-1087

July .12, 1972

Senator Gaylord Nelson
Senate Office Building
Washington, D, C. 20510

Dear Senator Nelson:

I am writing to you about a most urgent and significant matter concerning
the biology staff (or rather the lack of it) of the Environmental Protection
Agency in Washington. As you know, one of the most important duties of the
EPA is to prepare environmental impact statements (EIS). To properly prepare
an environmental impact statement it is absolutely essential to have the ser=-
vices of competent taxonomists. Without the services of competent taxonomists,

" the environmental impact statements turn out to be nothing but charades, in

fact frauds, to bamboozle the public, (Thus, the recent EIS on the Kickapoo
River is shot through with hundreds of errors to the point of being ridiculous
since the Corps does not avail itself of any taxonomic help. Nor does it have
any taxonomist of its own, This EIS cites species after species that do not
grow in the area, or that are known only from gardens!) It is obvious that
the factual base of any environmental impact statement must include a thorough,
competent, taxonomic survey of the plants and animals of the area. Clearly,
the EPA should employ a minimum of one or two plant taxonomists per state, and
at least as many animal taxonomists.

However, the facts concerning EPA are these: Among the EPA's 5000 Wash-
ington employees there is not one single plant or animal taxonomist! The EPA
is dominated by pollution physicists, chemists and lawyers. 1hus, the truly
environmental ,. biological questions are not only neglected but, if included,

are given lip service, fulfilling merely the letter, but not the spirit of the

‘law.

I would like to urge you, then, to energetically encourage the EPA to
use trained taxonomists and force the EPA to carry out its congressional man=
date to present accurate environmental impact statements, which--as the very
first step--must include taxonomic surveys largely to be carried out by taxon=
omists to be hired by EPA,

The matter is very serious, A reclated topic was the subject of a reso-
lution presented at the June 6-8, 1972 symposium of the National Academy of
Sciences dealing with SYSTEMATIC BIOLOGY--THE DEVELOPMENT OF A NATIONAL PRO-
GRAM ON RESOURCES AND RESQURCE MANAGEMENT, I enclose a copy of this resolu-
tion, which urges increased federal support for systematic work, To carry out
the provisions of this resolution, it is imperative that EPA hire at least 50

lant taxonomists, There is no shortage of trained personnel., It would not
¢ difficult today to find competent plant systematics, since many young ones
are looking for positions,
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Finally, thank you for your magnificently presented statement at the
- in the Senate,
with all good wishes,' -

Hugh H. Iltis
Professor of Botany -
Director of the Hm:ba:.‘im

~ cc; Richard Cowan
~ Peter Raven

! ‘Billie Tuxner
Ruth Patrick
Pat Hongtcn

Democratic Na.:i.om COnventim. I was very proud that.you represent Wisconsin
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lltis: ‘Get involved,
save environment’

By DOU

LAS BROOKHART

Man has a right to a decent environ
ment, but the only way he can save
the ccosyslem 8 to get [nvolved,
according to High 1tis, professor of

botany from the University of Wis-
consin

Thtis termed the University's high-
rise concrete dormitories “'glorified
pig pens' in his speech at Hitcheock
Hall Tuesduy

Titis, who traveled more than 50,000
miles and made 70 specches last year
on the ecosystem, said, “We don't
need  conservition weé need

preservation
He said the environment is being de

stroyed 4 fantastic rate and
nothing 15 belng de about it

Itis added. “‘Flowers are getting
rarer; noise i§ getting louder; life is

not what it should be.

s flowers is that

4 us happy. Healthy
society requires healthy people, ‘and
healthy pes up[r require o healthy

enviranment.”

He attributed 75 per cent of the prob-
lems with the environment to Llech
nology,
explosion

Calling

bt

profit and the population

himsell a “‘professor of

d celebrating Earth
ancholy alfair for him

cause nothing is being done to im:
prove the environment

He said, 1 am thoroughly pessi-
mistic hing hos really happened
this past "

Everywhere people are grabing for
the last piece of Land, Ttis said.

He odded, “"There is an obsession
for dr.-l-rlo;-mg developing  and
making money,

He said the real criminals in the
country are those who continue to
exploit the environment for a profit

Iltis explained that what is happen-

Ing to the outdoor environment is a
result of making the indoor living
better

He sttacked what he called “eco-
pormography” calling it the “'people’s
abituary e explained advertising
urging use of more appliances, power
and conveniences is a threat to the
environment

’ iting on the title of his
Dodos and Shooting Stars, '’
i the dodo bird has been
1680 and now the
prairie plant, |s being
plowed up to raise food and soon will
ulgo be extinet

Titis said the last landscape which
has not been destroyed is the national

parks. He said millions of city d
L are now golng o the park

cape from an environment w
can't breathe or relax, bul
d-mng this they are destroying o

“What little land we have
p selling off to satisfy the

1t
lelt, they
city people

logy must be i
alism and ¢
an “eco-religion” in which
would dedicate themselve
ing the environment

ek photos
PROFESSOR OF FLOWERS — Hugh Iltis, profumf of
botany from the University of Wi
emphatically in his Tuesday lecture on q:olog\r at

he
“Noise is getting louder; life is not what
iuhnuidbe xd

Ohlo Srnn “"Flowers are gelling rarer,”

Candidates make last-minute statements

Last minute attempts to  sway
voters in  today's Undergradus
3 Government (USG) elections
ade by eight of the nine presi-
candidates in o debate
night.
ch candidate presented his plat-
form and opinions to more than 100
persons  at  Stadium  Scholarship
Dormitory.

David Agee, Campus Progressive
Party candidate, said student Rovern-
ment loses eredibility because it s
re and gone. "

He said that, il elected, he would
work to establish long range goals
like o centralized boskstore that
would pass sivings onto studenis.

Alro-Am  candidote McDonald
Anderson sald the question Lo be
decided at loday's election was who
would best represent the student
bady.
He emphasized he was working to

ohio state

change the students’ image of Afro
Am as a group of bl militants

He said he would work for all of the
students il elected

Jeflrey Benson, candidale
United Students Organization
would 1 primarily with swudent
rights. “Your rights basically
denied by the University,’ he said

Benson used the example of disrup
tion hearings, saying the Univorsity
sets the rules, the prosecutor and the
Jury, while the student selects only
his [aculty representative, he g

Ohio Party candidate Dale Fenell
stressed  thot  student  government
should serve as the leader of the
student body,

He said he would work 1o try (o
establish a research bureau 1o deter.
mine slud.enl apinion. According 1o
Feneli, “Students need someone who
will stand up lor students. "

Jerome  Friedman,  independent
candidate, sald student governmeny
has not had a leader.

“It needs: poople who are willing 10
support the government,'” he said, 1)
ey Ienmvlnllw*aylheydlﬁl
S
dead

lrom

1 hie

Independent  candidate Mark students. Jocobs said he ond his  period that followed, Ber wul
Jacobs, said that, il ele . he would  running mate © B o endorse  asked aboul rumors of his attempting
try to restructure student govern- the embly candidates of Univer- o obtain campalgn funds from the
ment, He said he would intrody V Drackett Tower council

a sty
proposal to increase Student Assem Brent Howe, candidate [rom Over- Benson said he was aware o motion

bly represen on 1o one representa-  nite Party, had no op g |1-|n.|rll(\ o give him funds “klh 1|--i1nlil:l '”lIIIIII..I" -

tive per 100 gtudents Independent  cnndidate Cralg  duced, but he [!I!l‘ I.‘“[I 5 PIIHI'AI]-_II : |‘|-.>t||.:|
According o Jdacobs, this would  Morton did not appear the .n'nnln |}|.l\ pe tllega e

bring the govermment closer 1o the During o question and  answer  did not pass.

Benson
state law

ati to student groups were adopted
in February, acconding to Kenneth 1
Bader, dean of students.

Jacob Davis I1, legal counsel for the 3
University, will determine whether =
the CSA guidelines are included in =
state law. =

Opponents charge
violated CSA rule,

or a University guldeline had been
violated. Donald L, Mader, a
sophomore  from  Springficld  and
president of Drackett Tower Couneil,
said no one on the council suspected
the move was illegal at that time.

The CSA guldelines governing alloc-

Jelfrey Benson, presidential candi-
date on the United Students Organi-
aation (USO) ticket, has come under
fire [rom his fellow candidates for
soliciting o campaign  contribution
from Drackett Tower Council.
Benson fs n I}ruclu.-u Tower resident,
.|\I. a Commons  debnte

und in & letter o the

s on today's Opinion

pnm nx opponents  charge
that the solicitation was Illmnl under
law and in violation of guide
“drawn up for ﬂ.ud:.-mu organi:
the Council on Student
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MAN AND HIS VANISHING ENVIRONMENT
(A Contemporary Catastrophy) 3
Hugh H. Iltis
Associate Professor of Botany

ORIGIN OF LIFE 4 billion years ago?

Earliest algae (plants) 2 billion years ago.

Earliest invertebrates 1.5 billion years ago.

First land plants 400 million years ago.

First aquatic vertebrates 400 million years ago.

Coal age & terrestrial vertebrates 250 million years ago.
Dinosaurs and early flowering seed plants 150 million years ago.
Extinction of Dinosaurs, rise of mammals 100 million years ago.
First anthropoids (monkeys) 40 million years ago?

First man-like animals ca. 2 million years ago.

Evolution of man & glaciation of Pleistocene period last 1 million
years.

Extinction of great mammals last 30,000 years.
Rise of civilization last 10,000 years.

Neolithic ;agricultural] revolution.
Urban revolution,
Industrial revolution,

Parwinian revolution. Scientific (medical) revolution. 1859.
Technological revolution

Conservation revolution (i.e. in mans relation to his environment)

Homonoid Population of world,

Pleistocene ca. 1-10 million???
Classical ca. 50 million

Time of Christ ca. 200 million

1650 A.D. ca., 500 million
1950 A.D., ca. 2.4 billion

1%64 A.D ca. 3.3 billion

1384 A.D. ca. 7 billion 2?27?72
2984 A.D. ca. 50 billion 27?27?22

WATURES ROLE IN PRODUCING MAN.

Homo sapiens L., a highly evolved animal, a clothed intellectualiz-
ed transformed ape, the result of evolution by natural selection
(see above). All orqanisms, incl. man, closely adapted, physically
& mentally, to earth's environment, because this very environment
produced organism (To quote G. G, Simpson "any monkey without

a realistic perception of the tree branch he jumped for was soon

a dead monkey and therefore not one of our ancestors").

Selection & evolution very slow! Mammalian attributes since

100 million, primate since 40 million, human since less than

2 million and civilized eca, 20,000 years. Mans adaptations the
very core of his being. To understand man, we have to understand
his adaptations, to understand these, we have to know nature.

Man is one of many animals in nature even if a dominant and
important one. He cannot be divorced from it, or placed above

it except to his own detriment.

MANS ROLE IN CHANGING THE FACE OF THE EARTH.

1. HMan the hunter. Use of tools, fire, hunting (resultant changes
in forest and savana?). EXTERMINATION of many big mammals
by man, Prehistoric Eurasia-Mammoth, Irish Elk, many other

species; in America--Mammoth, Mastodon, Giant Sloth, Horse,
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"Once, in the memory of my own grandparents, that atomized earth
had been nearly impossible to break with a2 plow. Enriched by the
floods of vanished rivers, the droppings and bones of numberless
generations of buffalo, the mulch of thousands of summers of grass,
it wsited now, - - - -

A prairie child, ualking in the loneliness of great spaces,
absorbs familierity with eternity. In that enduring loneliness I might
have existed through centuries of freedom and bounty, when the grass
rose to the shoulders of the buffalo and the grass and the buffalo
fed each other, and the land and the grass held each other against
wind and drought. This eternity of abundance had spread a feast for
the bread-hungry world snd for the soul of the farmer - but the farmer's
soul had been too small to cherish the immense heritage.

Through the storm I was being informed that this eternity could
not survive the ignorance of men, I was learning why my father sorrowed
for the lend, angrily grinding the dust in his testh and thinking of

tﬁl imposeible combination of men and elements he faced - - - "
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A REQUIEM FOR THE PRATRIE

Agriculture and the future of the American
Grasslands

_ Hugh H. Titis
Associate Professor of Botany
University of Wisconsin, Madison.

Address to the Agriculture Convocation at Kansas State
University, Manhattan, Kansas, on Tuesday April 6, 1967.




We have talked tonight about the
scientific utility of even 200 acres of

prairie and what it can teach us of the

evolutionary process, of hybridization,
extinction and evolutionary history.f We
have marvelled at the beauty of these

plants, their bright coloras and wondrous

shapes, whose meaning as yet we cannot
fathom.ﬂ And we have mentioned the practical
val ues in agriculture that this plant com-
munity holds for the human species.

fn | have been pleased and honored to

| speak to this audience, pleased for very
personal reasons, because your wil  ingness
to meet here is a thoughtful inaication

of your interest in saving from oblivion

a piece of wild land that | heve—tearned

N T PR,
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te love,“ 1 have been honored because of

far aeeper reasons. Your presence here
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is surely a reflection of a hopeful rebirth

of human sanity, a humm awakening to the

great values that wi Id land has to man and
| am honored to be a part of it. By coming
together in this project, you are pointing
@n example to humanity, a lesson of far
greater implications than that which cén
be learned from this remnant of unplowed
prairie, a lesson that the varied end-
results of two billion yeas of evolution
(wherever they may still be left intact

in all their dazzling complexity) have
valﬁe to man far beyond therprice tag in

dol lars.,

F; There is, however, an additional ad
overriding urgency to awake in time to

prevent the permanent extinction av sub-
jugation of the living landscape. Taine,

French ) |
the EOptFsh historian, has said that "the
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body of man in every country is deeply
rooted in the soil of nature". "Give the
phi losopher a handful of soil, the mean
annual temperature and rainfall, and his
analysis would enable him to predict with
absolute certainty the characteristic of

the nation" (Ingals, JJ. in USDA 1948 7).

We, in this overly rich countryg have for-
gotten this basic truth. We have worshipped
the high standard ot living, but have for-
gotten that ultimately it flows from the
land. Until 30 years ago, we as a people
identified closely with the pioneers, their -
hardships and devotion, their environment

of nostile Indians, of cattle and cowboys,
of stars over the unending boundless oceans
of waving grass. The prairie was their
garden in more than one way. The mavel

of 6 feet of top soil, the magnificence
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of millions of buffab, the sweat of the

breaking of the sod and the harvest of

vast yellow fields of wheat are part am

parcel of our history. Without the prairie,
- we, the American people of today, cannot

understand where we came from, what we

are, and where we are going.

When you were young, there were still
virgin prairies, and from the Barnes
Prairie south of Racineg carts-full of
Ahite Ladys|ipper bouquets were caried to
ve sola in Chicago markets. When you
were young, you still were part of the
tradition that made your Iifﬁ. Today nothing
is left here except Chiwaukeew —In the
whole "Prairie State" of Illinois, there
are not 40 acres of deep-soil prarie left)
The "|andscape"™ to all people, of all lards,

which to the poets was " a mother that

Digitized by the Hunt Institute for Botanical Documentation



never dies", has been sub jugated and
killed.

Yet the landscape as it was when the

settlers came is still vitally important

to our educational process, to our whole
culture. By our avarice, we are |oosing
toucn with what made Wisconsin what it is
today, not only our land resources that
made us wg?lthy, but what made our culture,
our Iife.: Théée is, furthermore, a vast
gulf in our awarenessy in wat people think
the scientist needs to keep us rich ad

abundant, and the simple unspoken needs

of humanity to keep in touch with its

ancestry. /We need l|anadscape, fenceless
wild lands, to know how they, our fore-
fathers kived ana worked. We need wilder-
ness to ::;% where we, the human species

came from. We are rapidly becoming cultural

l Digitized by the Hunt Institute for Botanical Documentation



and evolutionary orpnas, a people without
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We cannot, then, in truth, sing a
halleluja, for the prairie is all but dead.
We have come here instead for a solemn
requiem. The word requiem comes from the
first word of.the mass for the peaceful
repose of departed souls in a new l'ife,
"Requiem aeternam dona eis, domine". Let
us remember that in singing a requiem for
the prairie, we are nox—on+y¥say+ng_a.

here
peayer—for mambut, re joicing in its future:
We’who understand that the basis of human
culture lies in the past, we who believe

that man does not |ive by bread alone, are

meeting here to pledge our conservational
ideals with concrete action. That
Chiwaukee Prairie shall thrive, is our

responsibility. That Chiwaukee Prairie
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snall live and bloom for 10,000 years to
come, is our dedication to our culture and
our legacy to our children, so that they,
on a warm spring day,can feel peace in a
sea of grass, watch a bee visit a shooting
star, hear a sand—pipér call in the sky,
and understand the incomprehensible sym-

phony of life.
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WILDERNESS: CAN MAN DO WITHOUT?

by Hugh H. Iltis

It is no simple task today to save wilderness or show concern for
nature. Powcr hunEry polltxcxans fr nations, and profit-hungry land de-
velopcrs do not like emdtion l outlooks embraced by "birdwatchers'" and
"nature-lovers" which block "honest' efforts to glory, fame and money, 0r‘fi*“fc7 a
"What is more important, robins or people?'' sneer the proponents of DDT. U
But what if man needs nature and natural diversity? What if he has to
have wild land to fulfill environmental needs, genetic needs, though still
mysterious and poorly understood, yet very real indeed to human happiness,
needs for beauty and adventure, for solitude and love, needs for recharg-
ing our bodies and souls after the rat race of the crowded industrial
super-state? The answers to these questions are crucial for our times;
they must be carefully examined.

Aldo Leopold (1) pleaded for a "Land Ethic", for the preservation of
wild nature for its own sake. In a way, one can approve of this altruis-
tic sense of stewardship. Yet those who think Leopold's view is merely
sentimental can make an equally strong case for wilderness preservation
for man's sake. Why does man need nature? Beauty? Diversity? The an-
swers are biological and lie in man's evolutionary past.

Whether we like it or not, we are but a thin slice of evolution
above the apes, and not a thin prayer beneath the angels! We are, indis-
putably, primates, we are animals! Genetically we are programmed, not to

Chicago or New York, but to the tribal hunting life of the forests and
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THE MEANING OF HUMAN EVOLUTION TO CONSERVATIO %._ aﬁ/{
Hugh H. Iltis (D chill canfl 7 ’)

Department of Botany, University of Wisconsin
Conference on State Natural Area Systems, Held at the University
of Wisconsin at Madison, Nov. 13-14, 1964

Evolution, like history, does not repeat itself. In both, the series of
changes or revolutions, one on 2 geologic, the other on a cultural time-scale,
however, do have predictatory value for man. By understanding his past i
history and biologic evolution man can hope to adapt to change and thus to |
control his fate. Failure to adapt on the other hand will mean extinction.

The more rapid the changes, the more violent the revolutions, the greater the
dangers of evolutionary or historical disasters. Since modern scientific man
is the only animal that has to adept through will rather than through fate,
(since for him natural selection has all but cessed to operate), it is impor-
tant that he understands the rules by which to play the game. Thus, whether
men shall remain the "darling of the gods" or become extinct is strictly up
to him. He may wish to remzin heppy without being good, but gvolution will
certainly not let him, For evolution and history ere littered with the fos-

by sils of extinct species and the ruins of vanished cultures. Conservatian, {

whether of species, biotic communities, or of man, thus becomes highly mean-
ingful only with evolutionary understanding.

Now we, in the 1960's, are living in a period of unmprecendented revolu-
tions, rapid, violent revolutions in the relationship of man to his environ-
ment.

Of these, there is, first of all, the revolution of rising expectations
that is sweeping ths underdeveloped countries of the world, and even parts
of the United States. f

There is, secondly, the allied revclution in the methodology of exploita-
tion, in the tremendously incressed efficiency in the use and destruction of
resources, living or dead.

Third and last, important for all of us in its rather healthy if late
beginnings, there is the Revolution of Conservation.

There can be little doubt, that 1964 and the second session of the E8th
Congress, called rightly not only the "Civil Rights Congress" but also the
"Conservation Congress", with its WILDERNESS BILL, Land and Uater Conservation
Act, "Clean Air" bills, pesticide bills, with its new Nationsl Parks, National
Seashores, and the Ozark River bills, represents a milestnne’in a s2nse a tre-
mendous revolution, in American conservation.

Now, like all revolutions, the revolution of conservation, is a giant
battle for the minds and feelings of men, not only of the select conservation-

ists that are leading this cause, but alsn of the man in the street, the
"common man" .

If we are to win this revolution in man's view towards his environment,
and win we must if human culture, (yes, even the human species) is to survive,
we must understand the issues, we must understand what we are fighting for
and what we are fighting agsinst. For only by having & clear understanding
purselves, can we change the understanding of others, understanding that will
gventually result in intelligent conservation.
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This talk was delivered on RELIGION FOR TODAY
over WIBA on Sunday, April L4, 1965.
RELIGION FOR TODAY 1is presented every Sunday
morning at 10:05 by the First Unitarian Soc-
ety of Madison, 65-26

In an age when it is fashionable to glorify technology, when machines, we are
told, will liberate man from all the limitetions of his animal nature, when atomic
physics promises to produce for us ell we shall ever need, to discuss the meaning
of human evolution to conservation may seem out of place. Yet evoluticn, that
post wonderful of all phenomena, not only produced the lilies of the fields and
the lowly earthworm amongst their roots, but also that king of all beasts, the hu-
man animal. It is obvious, therefore, that the study of evolution is & passport
to the understanding of men and man's place on earth,as well as of conservation.

Evolution, like history, dces not repeat itself. Nevertheless, in both, the
series of changes or revolutions, ome on a geologic, the other on & cultural time-
scale, do have value for man. By understanding his past history and biologic evo-
lution, man can hope to adapt to change and thus to control his fate, Failure to
adept on the other hand will mean extinction! The more rapid the changes, and the
more violent the revolutions, the greater the danger of evolutionary or historical
disaster. BSince modern sclentific man,generally dies in bed and of old age, is the
only animal that hes to adapt through will rather than through fate (since for him
naturael selection bas all but cessed to operate), it is important that he under-
stands the rules by which to play the game. Thus, whether man shall remain the
"darling of the gods" or become extict is strictly up to him. BHe may wish to re-
main heppy without being good, but evolution will never let him. For evolution
and history are littered with the fossils of extinct species and the ruins of van-
isbed cultures. Conservation, whether of species, biotic communities, or of man,
thus becomes highly meaningful only with evolutionary understanding.

Now we, in the 1960's, ere living in a period of unprecedented revolutions,
rapid, violent revolutions in the relationship of men to his environmwent. Of these,
there is, first of all, the revolution of rising expections that is sweeping the
underdeveloped countries of the world, and even parts of the United States.

There is, secondly, the allied revolution in the methodology of exploitationm,
in the tremendously increased efficiency in the use and destruction of resources,
living or dead.

Third and last, important for all of us in its rather healthy if latebeginnings,
there is the Revolution of Comservation.

1964 and the second session of the 88th Congress, called rightly not only the
%Civil Rights Congress" but also the "Conmservation Congress," with its WILDERNESS
Bill, Iand and Water Conservation Seashores, and the Uzark River bills, represents
a milestone, a revolution, in American conservation.
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MEANING

OF

HUMAN EVOLUTION
10
CONSERVATION

by
Hugh H.l1tis

Wijcm sin Acad. Kev. 18-23

In anage when it is fashionable to glorily technology,
when machines, we are told, will liberate man from all
the limitations of his animal nature, when atomic physics
promises to produce for us all we shall ever need, to
discuss the meaning of human evolution to conservation
may seemout ol place. Yetevolution, that most wonder-
ful of all phonomena, not only produced the lilies of the
fields and the lowly earthworm amongst their roots, but
also that king of all beasts, the human animal, It is
obvious, therefore, that the study of evolutionis a pass-
port, the only passport, to the understanding of man and
man's place on earth,

Evolution, like history, does not repeat itsell, Never-
theless, in both, the series of changes or revolutions,
one on a geologic, the other on a cultural timescale, do
have value for man. By understanding his past history
and hiologie evolution, man can hope to adapt to change
and thus control his fate. Failure to adapt on the other
hand will mean extinction! The more rapid the changes,
and the more violent the revolutions, the greater the
danger of evolutionary or historical disaster. Since
modern scientific man, who generally diesin bed and of
old age, is the only animal that has toadapl through will
rather than through fate {since for him natural selection
has all but ceased to operate)? it is important that he
understand the rules by which to play the game. Thus,
whether man shall remain the “darling of the gods" or
become extinct (s strictly up to him. He may wish to
remain happy without being good, but evolution will never
let him. For evolutionand history are littered with the
fossils of extinct species and the ruins of vanished cul-
tures. Conservation, whether of species, biotic com-
munities, or of man, thus b highly ful
only with evolutionary understanding.

Now we, in the 1960's, are living in a period of un-
precendented revolutions, rapid, violent revolutions in
the relationship of man to his environment., Of these,
there is, first of all, the revolution of rising expectations
that is sweeping the underdeveloped countries of the
world, and even partsof the United States, a revolution
dependent on increased productivity through Increased
technology. Thus, there is, secondly, the allied re-
volution in the methodology of exploitation, in the tre-
mendously increased and often blind efficiency in the use
and destruction of resources, living or dead.

Revolution in American Conservation

Third and last, important for all of us in its healthy

if rather late beginnings, thereis the Revolution in
Conservation, which, foreed upon us by the alarming

destruction of our wildlife resources, we [inally have to
face. In this revolution, the "shot that was heard around
the world" was [ired by a quiet studious lady biologist,
Rachel Carson, In exposing man's deliberate pollution
of his environment through pesticides, her brilliant book
Silent Spring, published in 1962, drastically and pro-
bably for yr changed our optimistic faith in Science,
and, as reit Hardin recently pointed out, forced
scientists and technicians ke, for the [irst time in
history, to recog and accept their awesome and in-
escapable social responsibilities,

*The geneticist Sewall Wright, now emeritus professor at the
University of Wisconsin, commented on this in aletter: "Tdoubt
whether natural selection has all but ceased to operate in man,
but Tmm afraid that it is opersting lo produce a type that flourishes
in & slum environment thal will hurry man's progress to de-
struction or at leastto atolerance of overpopulation under which
human life would seem o lose most of its value."
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WISCONSIN-MICHIGAN FORESTER

Conflicts At Milwaulkee

The themea of the Winter Sectlon
Meeting held during March in Mil-
waukee was “"Conflicts in the 70's.""
This theme proved o be very des-
eriptive as considerable controversy
and discussion followed two of the
prescntations. These were addressed
by Mz, George Amidon, Asst. o
Vice-President, Bofse-Cascade Cor-
poration and Dr, Hughlltis, Professor
of Botany, Unlversity of Wisconsin,
Following the meetng letters were
exchanged between Mr. Richard Hull,
Milwaukee Chapter Chairman, and
Dr. litis, These leiters are repro-
duced here for the benefit of the
section membership,

Dear Dr, 1lus:

We appreciate your taking time
‘o speak to the members of the
Wisconsin-Michigan Section of the
SAF. However, in all honesty, we
do not understand why you chose
the particular method of presenting
your thoughts.

Because of a commitment with Mr,
Meadows to appear on a local tele-
vision show, [ heard only the first
few minutes of your speech. Upon
returning, | was qulte surprised tw
hear everyone talking, not about the
@bncerns which you presented, but
‘about the way they were presented.
Particular concern was expressed
about” what appeared to be a per-
‘sonal attack on the previous speaker,
Mr. Amidon,

There are a rnumber of people
espousing different causes who do
it on the basis of emotlon with very
lutle scientific folindation. It is es-
pecially regredul that you, with a
‘sound scientifie foundation appar-
ently falled to win support because
of the method of presentation.

All of us know that the blame for
the currept situation or responsi-
bility for what might happen In the
future cannot be assigned to any
one Individual; 1o any one Industry;
Or to any cne anything else, Your
apparent assumption that Mr, Amidon
was personally responsible is, of
course In  error. Your further
assumption that all our members
support all the policles of Industry,
Government, and other forost land
16 also in

error,

Before leaving thecmeeting”I felt
you were belng unfalr In your pre-
sentatlon, Speelfically, In referring
to the fact that many forest indus-
trles weore subdividing and seclling
some of thelr lands, you falled to
explain the soclal and economic forces
which have led to that sltuation and
which, | am sure, you will agree
are the real problem. I'm sure you
will also agree that being more ef-
ficient is not necessarlly contrary
to the concept of a stcady-state sys-
tem. No one yet knows the optimum
population of cur "spaceship.'” We
do know that It {5 not a very trim
ship at the moment, Most of Mr,
Amidon's comments on growth re-
ferred to Improving production from
forest lands which Is just as (m-
portant as recycling efforts. You
chose to view this as a personal
bellef by Mr. Amidon in a policy of
wholesale and unlimited growth, Pri-
marily, my feeling of unfalrness
stemmed from the fact that the pro-
gram did not provide an opportunity
for Mr. Amidon to reply.

1t I8 the concensus of our member-
ship that an apology should be of-
fered 1o Mr. Amidon, We hope you
will consider dolng so. Since we
thlnk your massage is imporcant, we
would like to provide an opporiunity
for it to be restated to our members,
Consequently, 1 will try to have your
reply to this lerter published In our
newsletter.

Our treasurer is out of town this
week. AS soon as he returned, he
will send you a check to cover your
expentes as discussed with Dick
Winslow,

Sincerely,
RICHARD D. HULL, Chairman

Dear Mr. Hull:

Thank you for your letter of March
23 regarding what you consider my
controversial appearance before the
Soclety of American Foresters In
Milwaukee on March 17, 1972, 1 am
sorry that you feel sensitive regard-
ing my presentatlon. My assignment,
as | understoud it, was to shake the
forestry industry out of its produc-
ton-oriented, profit-motivated
board-foot per acre Intellectual ruts,
That these rutn are doep indecd neod
not bo repeatod, Inmy comments [ ob-

viously hit upon many EooLiloie
insues, If, thop, the shee doce fit,
do ot object to put it un.

First of all, 1 co s
Mr. Amldon [r,-f
heard before tils
stood my commenis,
particularly pers
but clearly were |
cisma of the big lur
cspeclally hls owa, |
which he represents
dent, Mr. Amidon scem
capable of raking care of himse
of recelving, what are, in mycp

lumber industry. We dis

matters in the louby after
ture, and at fhat ume |
him whatever personal
might be necessary. On th
hand, Mr, Amicon’s own pres
was full of self-serv
misleading remarks about or
tlons such as the Sierra Club anc
Wilderness Scciety, the very org
zatlons to which, in fuct, we o
recent initiation of baslc charges .o
the political, economic, and environ-
mental climate whict country and
the world so desperaiely needs. I
personally feel that Mr. Am!don coes
not have very great commain
changing the malpractices of the for-
estry indusirynor of hisowncompany,
except when forced o do so under
political-environmental pressure.
The Bolse-Cascade Corpor
fecl satisfied in using lanc s
ions to bail ltself out of
trouble due to growth an
alomania, but this is siil
o swindle the American p
irresgonsible albeit elegan
tisings. The court suits ou
with levies of over a milli
in fines and reimbursem an
Bofse-Cascade land development
schemes, speak for themselves.®

speach was a pica to allow
term forest exploizat
intelligent thought toward .an.
rc::‘:ansihllttles. He came t
clearly as a defender of spe
privilege, of the rich, of the stock-
owners, of the developers who use
the ‘“‘commons’ of nature o make
money out of the outriy
fo the ecosystems, methods w his
company, under the ideologiend likes
of him, have peri{ccted to the high

(eontiiucd on page 12)
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Shepherds Leading Sheep to Slaughter

The Biology Teacher and Man’s
Mad and Final War on Nature

o First part of a two-part article. The extensive
references, including those cited here, will appear
wﬂhlhewmﬁnlnglext[n&prﬂ)\lthetﬁmewo
the significance of the ialic line in the title will he
more strongly apparent.

Walkius the crowded streets of Chicago on the
first morning of the NABT convention, I picked one
of Mayor Daley’s plastic flowers and wished for a
few real ones. I also wished for fewer people and
cars, After all, the topic of my address to the con-
vention, and one of the main concerns of NABT, as
it ought to be for all men, was the people—environ-
ment equation, And there is no better place in the
world to perceive the staggering imbalance so typi-
cal of modern civilization than downtown Chicago.

I was reminded of a comment by Marston Bates
(1955) , to this effect: Human population growth is
like cancer. The yearly annual increase is now about

This paper is adapted from the keynote ad-
dress to the annual convention of the Na-
tional Association of Biology Teachers, 14
October 1971, in Chicago. Hugh H. Iltis is
pml'lﬂor of botany and director of the
herbarium, University of Wisconsin, Madison
a‘m A 1948 graduate of the University of
he d.hi duate work at th-

$ikton Tnivera d the Mi
Garden (M.A. 1350 PhD. 1952). He has taught at Wi

By HUGH H. ILTIS

&) 3o ~13)

d

70 million, or 6 million a month—the equivalent of
the population of Chicago. And whatever one may
think of Chicago, 2 new one every month seems a
little excessive,

Excessive, too, is the general unawareness of the
significance of all the environmental turmoil: the
popular view that, on the one hand, man can some-
how adapt to pollution and crowding and, on the
other hand, that he can solve his environmental
problems solely by relying on technologic advances.

In a cartoon in Look magazine (Flagler, 1971) two
businessmen are walking down Fifth Avenue with
their attaché cases; one is saying to the other: “The
way I look at it, there's a price tag on everything.
You want a high standard of living, you settle for a
low quality of life.” The irony here may not be lost
on you, but it seems to have been missed by many
economists and sociologists. Indeed, even Philip
Hauser, the eminent demographer at the University
of Chicago, seems to see nothing particularly incon-
gruous about giving up a biclogically rich and hu-
manly decent environment for one with increased
urbanization and all that that implies—and using
almost the identical language of that cartoon to
do so! He said, in an interview:

The romantic nostalgia that some town and country

since 1855, Iltis's field work has taken him to Costa Rica,
Mexico (miu mﬂm 'Hnwni.l.. nrui Peru (potato studies)
His special i are luti and the
preservation of biotic communities. A devotes of back-
packing and camping, with a deep concern for the “optimum
human environment and human adaptations, especially as
they relate to children and the family,” he has been active
in Nature , the Slerre Club, the Wilderness So-
ciety, and other prmrvn&'mu Eroups.

s have i is utter nonsense. Ferdinand
the Bull sitting under the trees and smelling the pretty
fowers just won't work in the modern world of the
present or the future. This could be accomplished only
at the expense of lower productivity and lower levels of
living. (Hess, 1871)

But the problem of man and nature cannot be so
cavalierly and sarcastically dismissed. Like so many

Reprinted from THE AMERICAN BIOLOGY TEACHER, Vol. 34, No. 3, March, 1972
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FROM FLOWERS TO HUMAN ECOLOGY -

The Genesis of an Environmental Concern PR i . .

L
£ P paa ik
Hugh H. Iltis --- March 29, 1973 s »
Department of Botany, University of Wisconsin tEo da f e -
3

Madison, 53706
Why do I get an irrepressible urge to defend what I love, the beauty

™ \
and diversity of/)fal:ure, and, especially, the utter.f;'ﬂevastating loveli-
. \ 9
ness of its flowers? A peculiarly circuitous route led me to(this, |add | Lo

and to a critical interest in what one might call the "foundations" of
Lo gt /‘ adhed et
a science of landscape architecture. ﬁnd “sinece your editor wanted
i d AL

W I:hese ideas and convictions, I am

pleased to present them,

One of my earliest recollections was joyfully picking huge and

wildly &sorgsnized bouquel:t. of flowers on a Moravian mountain meadow,

) D Ltk ill gud

Seabiosas, M’I daisies, and then lying in tall, tall grass
(g. SLJ-r:-uj N P
Jraimreet

watching the bees and the clouds. Ever sinceg 1 have been an addicted
botanist, "half-plant", as an old friend of mine used to describe me.

When 1 was five’-l had a small rock garden behind our house, and from seee—

Targ,

eﬁaﬂ fl.eld I:rir.ﬁuy__ﬁamﬂ.y-mt-on.- we brought back plants cf Adonis
vernalis, Iris pumila, and a host of other prairie plants. We were

fortunate --- for even while the insane clouds of Nazism cast a shadow
= N

on my native Czechoslovakia, our summers wWere-&pent the Bohemian
~

' #oods helping farmers bring in the r'y; on big horse-drawn wagons,
)’ e

A
catching fish by hand, cooking cray fish, but esg 2-.y walking over
S
? heath and :wo:g, looking for rare flowers and butcterflies. By the time
we landed in, Virginia in 1939/({0111)!' six we ahead of Hitler'
inyasion of Cr.echc.\slovakin), 1 knew my plants well and loved them
1 ; ‘ y { s P | Fiisassd l.'..a pleh s ':’.--'/
even better. | iriu w . AT Y o g Lot
‘ | [/ VAL (el o e, i AN £
{1 .-,{'- Now, to be a refugee was no fun: to learn a new language # and =
(4l / L 2 ) plea ~
Lt [ { o rerse d ;
! s O /_,,' o

Digitized by the Hunt Institute for-Bf)Lamcal chumentaﬁml ¢ A/,,, ¢



In: RECYCLE THIS BOOK!

Ecology, Society
“and Man =

edited by: J. David Allan, University of Chicago

Arthur J, Hanson, University of Michigan

Wadsworth Publishing Company, Inc,
Belmont, California, 1972, pp. 98-102,

Pollution:
Can Man Adapt?

Hugh H. lltis

Why is pallution so important a question today? Why is it so crucial to
human survival? Bad odors, noise, a few dead birds, and many dirty beaches are
indeed unpleasant, but most of us can live with them, or have learned to ignore
them. For these reasons, perhaps, the beginnings of the pollution crisis were not
much noticed and were no more obvious than milk turning sour. In fact, by the
time you can taste the sourness in milk, it's too late. Similarly with pollution
most people barely noticed what was happening, and here we are today—faced
with a thoroughly polluted and disrupted biosphere.

We often hear about the obvious manifestations of pollution, but do we
really comprehend the seri and urgency of our situation? Today, we
ought to understand what we did not know 30 years ago. At best, pollution kills
an individual or maims the people of a city. At worst, pollution disrupts the
biosphere, selectively exterminates species and, if man is not careful, most life
forms on this planet—an ecological suicide lurking around the corner.

Leaving discussions of eco-catastrophes.io others, let us here focus on the
effects of pollution on city man. Emphysema, lung cancer, and chronic
bronchitis affect tens of millions of people, and each year additional
unsuspecting millions, mostly children, are initiated gradually into their own
physiological hells, The clinical effects of these diseases, of course, make grim
statistics of which the general public is now well aware. In addition one may be
impressed by well-publicized disasters such as the London smog of December
1952, which killed 4000 people, or by predictions of future and far greater
disasters for Chicago or Los Angeles.

Less well known by far are the less spectacular, but probably more
important subclinical effects, the subtle effects of chronic exposure to air, water,

Used by p‘@in of ‘}ﬁﬁ 1s r_cuﬁilah

3 director of Ihe hetbanium and
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and food pollution found in the larger cities, The problem was well phrased by
Harold Cassidy who cites Randolph's 1956 study of pollution effects in Chicago

... in one third of his chronically ill patients, the leading causative factor was
susceptibility to pollutants in air, water, food and drugs; in another third, it
appeared to be a contributing factor. Now consider the effects of chromc exposure.
These are manifested in asocial attitudes, moroseness, sullenness, “seclusive, and
sometimes hostile and paranoid behavior," dopeyness, indifference to surroundings
sometimes approaching lethargy, etc.

Put all these discoveries together and realize that the people affected are
continually mal decisi i major ones, like determining community
policy; sometimes minor ones, like initiating a quarrel. If irntability is increased,
asocial attitud ¥ d Judg impaired, the effects [of pollution] can
become amplified to enormous proportions. We have here a factor that is not
commonly mentioned in listing the causative reasons for riots, crime and the less
spectacular idiocies we see practiced in our cities.!

id

Now, for the sake of arg ; ider a pr t and his cabinet sitting
in the White House, Constitution Avenue on one side, Pennsylvania Avenue on
the other, both crowded with trucks and cars. They are discussing the possible
bombing of Red China or our invasion of Cambodia, when a series of trucks
sends huge clouds of exhaust gases into the conference room. Remember some
of the subclinical effects of such pollution: *.. . asocial attitudes, . .. hostile and
paranoid behavior, dopeyness . . ."

Fantasy? Perhaps. But who can say it isn't so?

Similar concerns have been voiced by René Dubos, relating to the truly
devastating subclinical effects of pollution on children:

All environmental influences have their deepest and most lasting effects when
they act on the organism during the early ... formative development. ... It is not
an overstatement to say that in human beings the Brst four years of life—and for
that matter, prenatal life—are of such critical importance that if the environment
at that time is not just mght the organism suffers some kind of handicap from
which it will mever recover. In the light of this fact, the worst effects of
envire tal poll are probably yet o come, since it is only during recent
decades that certain chemical poll have hed high levels, and that children
have been exposed to these pollutants almost from birth [emphasis added].

Clearly these children are not going to dic. What will happen is that in 20 or 30
years, s a result of that slow, chronic response (o environmental insult, these
children will certainly suffer from some form of chronic disorder . x

As Dubos points out, despite our high levels of technological knowledge,
these man-made poisons, of which in car exhaust alone there are hundreds, are
all but unknown:

Mast important, and generally overlooked, is the disturbing fact that some 70
cent of the particulate contaminants in urban air are still unidentified. Ther
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Agriculture and the future of the American
Grasslands

Hugh H. Titis
Associate Professor of Eotany
University of Wisconsin, Madison.

Address to the Agriculture Convocation at Kansas State
University, Manhattan, Kansas, on Tuesday April 6, 1967.
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By Paul Bargren
Freeman Staff |
Free abortion . is about the onl_v
hope forglEarth's survival, according
to Hugh Iltis, professor of botany at
University of Wisconsin-Madison.

It's not abortion that's the sin, he

told UW:Waukesha students in a
guest lecture Wednesday, It's the
worship of a technology that is sup-
posed to accommodate billions more
people at the expense of ranh'ls the
Earthsy * Ve Ty
Rut these truths, he said, are

being kept from the public by *“big *

business, the people that runithis
country,” run the world, control the
media, control our lives.

Among Iltis" points;

eThe world's eﬂvirunmenl is'in
more danger than ever because’

abuses are beinp lgnored after the
concern of the early 1970s. 4

@ Environmental abuse has, to an
extent, moved from the United
States only to resurface in the rest
of the'world, which shares our water
and air. . s

o Huge companies' are att,neklng
the tropical rain forests of the world
with abandon, attempting to meet
the world's' demands for lumber,

Tugh Mtis makes a pnlnr. ahout survival Wed

Aborﬂon—

 they nhonl mkets to the rnoun." he
said,

Eorfh s
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F nal c;.Chance ?
blllion. he said Thc tlrne needu#rto Drodueta of srowth and free en...
double Earth’s: pmaulntlon is now ,._temrlse (e said, “They are the es- ||

He exhomd his 120 listeners to ac- - about 35 years, he said, = .« ! b sence of it. You cannot make money

tion. .

“You neerl a socln'l c'lumge of a
very dramatic type,' he said, "'and'l
don't mean a, change from Ford to

Carter. The same people that con- '

trolled Ford control Carten — David

- Rockefeller dnd the Chase _Man-.

. hattan Bank and the like.!"
. Growth ond development can no
longer. be l.he all- per\ta:l\re gonl he
said,

He shuwed a .-.llﬂe of an arthu

concéption: of & future. city, with m« But at,
Togged, mined ‘and polluted, *
roadways 'separated neatly by lush | 3rmjur animali= ‘ex

towering buildings and massive

parks, . b
“Is this what you want?"" he said.
' “Do you want to raise your kid on_
the 170th floor? If you don't h ve

‘ abortion, you are going to hav

Last year, the world's population
increased 80 'million to about 4.2
X o T

minerals and food ‘and, as luck "

would have it, making a tidy profit
in the process,

But those points might Have been

lost in the broad generalizations

which formed the rnmnsm;r of Iitis'

Iecture,
The world's mllmes are controlled
by “an elite of madmen absolutely

bent on technological advance,” he

sand.
"The people r.hat rip you off —

. ' stamina o!the

And last year, there were 51 mil-
lion abortions in the world, Without ¢ people sick,™
those abortions, "who is going to | Because of strlcler pollution lawa ,
i feed 131 million people?’ he asked. | in the United States, 'they've moved _
. “And what s going to be Ie!l al’tm* AL toplum like Peru and Taiwan,
al.lthesepaoplearrive?’ AT . Where. do, your shirts come
Endangered species ‘are a prime fmm’FF'mn Talwan, from a factory-
~concern of Tltis', He lsmintu.uthe " that. pollutes the world, because the
" dwindling_gene pool of the world, _ ‘multinationals own the world."! il
which threatens the adaptability and,. . . Does Iitls see_hope?. 1t  certalnly!
dwon't mmehfmm,"!harNeudertha:
L. 7" in Milwaukee,' he sald; -
‘.;,--‘R'Lu‘l call a spade a spade,” he '
fﬂgnrtmd he ‘students, **You are the one- |
cept for'al few - ‘tenth of one pereent of the popula-’
things like the white-tail deer ~ will. « tion who can do anything about t, !
be extinct in 50 years. All primates ~ because you are in a university and

unless you pollute. destroy, mke A

animals, " :

ate ‘irorld

_will be utinch :ertalnly,".l.he you know what's going on. \
" vietim of 1 primate man. . "“The rest of the population doesn't "
" It's greed that does fl.. he 'aa;d “"know anything." s i |

Pollution, soaring population and an-
imal extinction ‘‘aren’t the by
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UNIVERSITY OF WISCONSIN-MADISON

DEPARTMENT OF BOTANY 139 Birge Hall
430 Lincoln Drive
Madison, Wisconsin 53706
Telephone: 608/262-1057

February 27, 1978

Martin Schreiber
Governor

State of Wisconsin
State Capitol
Madison, Wisconsin

Dear Governor Schreiber:

This letter is an appeal for your veto of the recent anti-aboriion bill

(AB321) passed by the Wisconsin Legislature. The Legislature, like the

Congress and the Supreme Court of the United States, is a great institu-
tion, but all three of these bodies can make and have made mistzkes,

The recently passed abortion legislation is an example of the tragedy im-
plicit in taking action based on a limited perspective and in iznorance
of the relevant facts. It is my belief that the legislators fziled to
fully appreciate the moral and ecological consequences of the action they
have taken.

Enactment of this legislation would lead to two major destructive conse-
‘quences. The first of these is injustice leading to personal catastrophe:
Punishing pregnant women, especially the poor and the ignorant, by forcing
them to choose between two devastating alternatives -- either having an
unwantad child or undergoing a dangerous 'coathanger" abortion threaten-
ing the life and health of the mother. (The wealthy, of course, will

still be able to obtain abortions whenever and wherever they wznt them.)
The sccond consequence is the ever-widening ecological catastrophe of popu-
lation growth, which here, now, and in the future is punishing all of us
and our children with a crowded, polluted, inhumane environment.

I will readily agree with those who, on biological and moral grounds, argue
Y that abortion is an evil. Certainly, no one should make light of an abor-
ozl tion., But compared to the evil that happens when abortions are denied or
are not [rveely and cheaply available, abortion is by far the lesser of two
f) evils. The abuse and rejection of unwanted children by family and society,
= the guilt and anxiety of mothers too young, too poor, or too helpless to
afford a child, the hopelessness of families with already too cany childrea,
and the long range effects of the inevitable prenatal and postnatal stress
on such truly innocent offspring, lead all tooften by circuitous routes to
the state penitentiaries and state hospitals, producing evils of truly ano-
ther and far grander scale. When women want and need but are denied medi-
cally proper abortions, the repercussions are increased divorce, neglected,
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