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FROM ONE OF TWO WORLDS: VIROLOGY
AND HUMAN AFFAIRS
Robert P. Hanson
Presidential Address
Waukesha, April 19, 1975

Almost everyone, perhaps everyone, innately resents it when he
finds himself being stuffed into some categorical pigeonhole. A
label has an imprisoning effect—we see a pacing lion behind aname
on an iron-barred door. Labeling gives a seal of finality—we see an
iridescent dragonfly neatly pinned on a plastic tray beside the name
of its genus and species, as if that were all that need be said. But we
are not ready for someone else’s taxonomic judgment of ourselves,
however well-meaning the judge may be.

We feel that the label tells us more about the label-giver than
about ourselves. The University administration defines me as a
member of the tenured staff, and my laboratory associates consider
me a virologist. Other folks I know have no idea what a member of
the tenured staff may be, or what a virologist does or looks like, and
they feel little need to know. It does not matter, for they alsohave me
identified. Nels believes I am a cog in the bureaucratic apparatus
and fellow passengers on the Northwest flight to Washington may
suspect that too. One biographical indexer and several presses think
that I am an author. But in Burr’s book, I drive a station wagonand
stop in for gas at 7:45 AM, which makes me a morning-only
customer. There are other concepts. To Marvin I am the one who
calls him when one of his heifers has dropped a calf in the pasture
that he rents from me. Pete knows me as the guy who comes to the
mill to have alfalfa ground. My list, like yours, could go on and on.
We each know that we are, in part, all these contradictory things, so
how could anyone put us in a neat categorical box?

Much of the resentment of blacks and women is against labeling
by race or sex—a labeling that by its restrictive implications puts
the individual down, denies his or her individuality. Eventually, we
will go beyond those movements as some of the women activists have
been saying, to battle for the rights of all individuals to be their
individual selves.

Benjamin Franklin succeeded, as have few others, in frustrating
the many labelers. One thinks of him as being at once a printer,
writer, inventor, scientist, diplomat, administrator, patriot and
humanist—not any one of these things alone, but all of them. Yet, he
remains in the minds of most of us as an approachable man, an
individual with whom we could go to dinner, engage in small talk or
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in deep and challenging conversation. It is intriguing that a many-
sided genius is viewed as quite normal and comfortableand that the
individual who has exceptional talents to which he subjects his
entire life like Fischer, the chess wizard, is viewed as odd and most
of us would feel quite ill at ease, if we found ourselves in his
presence. I suspect that we clearly understand our own complexity,
and find any other many-sided individual to be quite normal. It is
not the genius that we find peculiar, however brilliant, but the
individual who rejects his own diversity to perfect a single talent.
Such dedication may fascinate usin a morbid way. We become more
interested in the story that the ballerina practices fourteen hours a
day and has a list of things that she denies herself, than inthegrace
of her performance. We become more interested in the pre-
occupation of the mathematician who fails to recognize his brother
on the street than in the elegance of his equation. We make such
individuals into objects and drain them of their humanity.

Individuals, when we first meet them, are an apparition of the
moment, creatures without a past. In a city they appear and vanish
among its streets and corridors. About such passing images we can
not care. They are merely images. We know that we have a past that
conditions us, but we judge faces of others in the context of the
moment.

I am sitting with a group of bankers and government officials, a
group of faces around a heavy walnut table that is elegantly carved
and oiled. My feet press into the deep pile of the carpeting and
momentarily the scene fades back to a bibb-overalled boy rubbing
his toes in the tall grass, as he givesdirectionsto a well-dressed man
at the wheel of a 1930 Buick. The boy knows that well-dressed
people are rich, possibly bankers, and wonders what that is like—
another kind of a world than his, and another kind of people. Now
years later sitting at the walnut table the boy inside still wonders
about himself and others. What sorts of boys are hidden in these
bankers? Does a boy sit behind each of the man-costumes, now
deciding things that control other peoples’ lives and sometimes
subconsciously trying to fulfill boyhood wants and to right boyhood
hurts?

Images and labels—what do they mean? Early in my graduate
training Carl Brandly, my advisor, argued against one using the
word scientist to refer to oneself. To his thinking it is an accolade to
be given by one’s peers, if at all. One uses for oneself a more precise
and descriptive term. An individual who studied bacteria is a
bacteriologist, one who studied viruses is a virologist. Therefore, I
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was to be and am a virologist. Because of my affiliation and
associations I have received two other titles that are variously
defined. By virtue of the fact that I am an honorary member of the
American Veterinary Medical Association, and spend much of my
professional time with veterinarians and possess a doctorate in
science, I am sometimes addressed as Doctor. I find Doctor used
more frequently, and perhaps precisely, to keep the proper
professional distance between the physician or veterinarian and his
client. In Europe, my title becomes Professor, never Doector since
the former has a higher social connotation than the latter, and to
giveone less than his due is a rather serious matter. In many circles
in this country titles can be socially inhibiting, a cold draft in a
warm room. Fortunately, one does not have to wear a title upon the
sleeve, as one must in the military.

Taxonomists are the people who not only label things but also
classify things into a hierarchy of categories. Hugh Iltis assures me
that taxonomists are by necessity a bit crazy and I must admit that
some of them whom I have known do seem so to me. I believe,
however, that he was really telling me that taxonomists possess the
irrationality characteristic of the human race and are therefore
human. The taxonomist that concerns me is not the one who
classifies things but the one who classifies people and, particularly,
the one who separates the learned community into two categories—
the scientist and the humanists, a scientist being the individual who
is concerned about things and the humanist, the one who is
concerned about values. To some thinkers this means two
philosophical approaches to life and two views of the world, which
would make ours a schizophrenic civilization. '

This, like all classifications, has reality only in the mind of the
classifier. There may exist scientific humanists and humanistic
scientists and unscientific scientists or unhumanistic humanists. To
those of us less taxonomically inclined, human kind consists of
individuals who live in a world of things and values and who deal
more or less imperfectly with both.

As one who has been pushed forcefully into the box called
scientist, I would like to tell a story of two individuals, com ing from
two different civilizations as they labored to acquire the tools and
the processes of science. It is a story of how individuals learn to ask
questions susceptible to scientific testing. I suspect that humanists
have another system for asking questions and of evaluating the
answers, but more important than any system is the recognition, by
both scientist and humanists, that the art of asking significant
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questions is the basis of our civilization and that our future lies in
how relevant to our needs we find answers by the systems that we
use.

Before I can introduce my two subjects, I must sketch the
background for their studies. That account starts with a three year
old girl who lived in a little valley branching from the Mississippi
River above its confluence with the Wisconsin. One August day
almost two decades ago she became feverish and fretful and then
was seized by intermittent convulsions. Rushed to a La Crosse
hospital, she received supportive care but her condition worsened
and she lapsed into coma and died. The physician told her parents
that she had died of viral encephalitis of unknown etiology.

Unknown things that reach from out of nowhere tosnuff out lives,
particularly suddenly and violently, have filled man with dread for
centuries. Since the rise of modern medicine such happenings have
been subjected to systematic and intensive search for causes.

In this instance investigators from the University of Wisconsin
isolated from the child a virus now known as LaCrosse encephalitis.
Viruses are the ultimate of parasites. Unlike lice that infest
unkempt scalps and round-worms that wander in human bowels,
the submicroscopic virus lives inside selected cells somewhere in
the body and subverts those cells to its exclusive use. LaCrosse
encephalitis virus lives in critically important cells of the brainand
destroys them. In the laboratory, it remains equally fastidious,
growing only in brain cells of suckling mice or in special gardens of
cells that can be cultured in glass dishes.

Isolation of the disease agent was an important step, but more
important questions remained. How did the little girl become
infected and will other children become infected in the same way?
Where does the virus hide when it isn’t infecting children? Can the
disease be prevented? To discover the answers to those questions
took more than 15 years; it challenged staff and students, and
stimulated the writing of a series of ten scientific papers and ten
theses.

The first thing that was done was to set down educated guesses or
scientific hypotheses as to what might account for the appearance of
the disease and then to devise ways of testing which of the several
guesses was correct or most nearly correct. Wrong guesses are
much more frequent than right ones. One does not complain if only
one guess in ten or one in fifty is correct.

Since LaCrosse encephalitis virus was discovered to be related
taxonomically to a group of mosquito transmitted viruses, it was
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guessed thata mosquito must have infected the little girl. But which
mosquito? There are many kinds, differing in behavior and often
requiring a different breeding place. To control a mosquito one
must know it and its habits.

Were other children or adults being infected? Did death often
occur, did some children recover from the acute illness only to
remain paralyzed or mentally retarded, or did most children
recover without any lasting effects? How widespread was the
disease? Was it limited to places near La Crosse? Was it present
throughout Wisconsin or the entire Midwest? :

Rather quickly it became clear that there were many cases of the
illness, almost exclusively in children and limited to children from
the southwestern parts of Wisconsin and the adjoining areas of
Minnesota and Iowa. Death was rare and occurred in only the
youngest children. Older siblings recovered, some with impairment
but most often without permanent ill effects. Adults suffered no
apparent clinical illness.

The establishment of this information took some sleuthing as well
as experimental tests of hypotheses. Rather odd things were
discovered. The affected children were from families at the two
ends of the socioeconomic scale, those of tenant farmers and
professional people. Affected boys outnumbered affected girlsmore
than 5 to 1.

Fascinating to me was the dearth of information in the literature
of the kind that an ethologist is first to seek, when tracing a disease
in, say the white tailed deer; i.e., its home range and behavior
patterns. What is the home range of a six-year old boy? And is thatof
a girl different? In what ways do the circadian rhythms of children
change in the span of a year? It was vitally important for us to know
where the afflicted and non-afflicted children played. Neither child
experts nor parents were of much help. Fortunately, the children
had neither preconceived notions of what we were ultimately
seeking or pretenses about life that they had to hide, so they showed
us where they played and how they came and went. All children
were at the stage when forts and tree houses, simple or elaborate,
were retreats from parental authority, secret places of which they
were shyly proud. The children from elegant suburban houses and
dilapidated rural dwellings had identical playgrounds.

The children led us to the mosquito. Its name is Aedes triseriatus,
a very close cousin of the notorious yellow fever mosquito Aedes
aegypti. The culprit mosquito lives on the dry, oak-clad hillsides
where the hot afternoon sun is partially filtered and where tree
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houses and forts are easy to build. There, in July and August in the
late afternoon and evening after supper but before the shadows
lengthen, the mosquito feeds and feeds again until the children
leave for bed. At that point feeding stops for Aedes triseriatus;
unlike most mosquitoes, it prefers to feed in day light.

In July and August the hillsides were dry, the nearest creeks had
long since ceased to run and even the pools in the creek bed had
dried. Since the larvae of all mosquitoes must live in water and the
adults of most mosquitoes survive for only a few weeks after
hatching, the source of these mosquitoes was puzzling.

The answer wason the hillside, although we failed at first tosee it.
At the base of some of the oaks, particularily those with several

_trunks, were depressions formed by the rotting away of wood where
a long dead trunk had been. Now encircled by buttresses of sister
trunks the cavity could hold a cup or a gallon of water shed by the
bark above. These miniature pools contained water even in August
and each teemed with microscopic life. Preying upon it, were the
tiger-like larvae of Aedes triseriatus, safe here from the larger
predators of streams and ponds.

We found LaCrosse encephalitis virus in these mosquitoes and we
learned that the mosquitoes fed on people and chipmunks and
squirrels. Tests soon revealed that the chipmunks and squirrels also
became infected and that the virus increased in their blood until it
was sufficient to infect susceptible mosquitoes that fed on the blood.
The chipmunks and squirrels always survived the infection,
became immune, eliminated the virus and showed no ill effects.

A student from Equador learned that the first mosquito larvae
hatched in April from eggs laid the autumn before. At first the
larvae grew slowly in the cold water of the tree hole, then as the
weather became warmer, they pupated and finally the male and
female mosquitoes emerged from the pupae about the middle of
June. Within hours they mated and the male flew off to feed on
flower nectar. The female, now driven by a need to provide
sustanence for her developing eggs, sought warm blood. In late
afternoon she sought out chipmunks, squirrels and children, to
land, to probe and to draw blood. A female would live three to five
weeks, alternately feeding and laying eggs, again and again. Once
infected with the virus she would transmit it for the rest of her life.

Studies showed that Aedes triseriatus was the mosquito that
transmitted the virus to children; that it lived on the hillsides of the
many small valleys branching from the Ohio and upper Mississippi
rivers. Hundred of encephalitis cases in children were disovered
and additional deaths were recorded.
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The seasonal sequence, from emerging of the mosquito to
subsequent appearance of the infection, the disappearance of
mosquitoes and the subsequent disappearance of infection fitted
nicely. Each part of the story became a study for a student as he
sought to establish its essential subcomponents.

A major gap remained—where did the virus come from each
spring? All infected female mosquitoes died in the fall. All
chipmunks and squirrels had become immune even before the first
snow had fallen. The disappearance of many other arboviruses each
fall and their reappearance each spring had puzzled investigators,
since their discovery. It did not appear likely that an inexperienced
student working on LaCrosse virus would find the answer.

Somsak Pantuwatana, like all Thais, was a quiet young man,
respectful of elders, rather solemn in appearance but not without a
low-keyed sense of humor. His thesis problem concerned the growth
of the virus in chipmunks and, particularly, the effect of winter
hibernation upon the antibody and virus. He came in one afternoon
with some agitation evident in his passive features. His request was
simple and I did not get the full implication at first, as an American
student would not have asked what Somsak did or even thought of
asking it.

He merely asked permission to test mosquito larvae from the tree
hole for virus, knowing that virus would be there if it had passed
from the mother mosquito through the egg to the larvae by
transovarian transmission. The text books were unanimous in
saying arboviruses were not transmitted through the egg of the
mosquito. His lecturers had all said the same thing. He knew this
but had come to doubt it. Somsak was asking permission to disagree
with authority, with the text books, with his other professors and
with me and with the Thai tradition and the Oriental culture of his
forefathers that had taught him respect for his elders. Somsak had
become an experimentalist; like the avant guarde in art and the
revolutionary in politics, he wanted to test his ideas against the
world.

I told him that his chances were poor; that he was probably asking
to do a lot of unproductive work, but I carefully did not say no. He
went off happy. And he did isolate the virus from a mosquito larva.
The first isolate came easy. Then he slaved all summer long to
repeat his feat as doubters teased him for being a windmill tilter. In
the fall he did repeat the isolation and in doing so he convinced
Douglas Watts, another student, of the validity of his hypothesis.
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Doug grew up in the mountains of Kentucky where the boys only
sometimes go to high school and never go to college. Doug went to
Berea, the college that expects students to work while they study, to
run the college farm and to operate the hotel in order to pay their
way. He managed to graduate but not with grades that would wina
scholarship. From Berea he went into the army and chance placed
him in a laboratory working for an officer who later saw that he got
an opportunity to go to graduate school. The mountain boy did well
in his graduate studies.

He had a natural methodological approach to a problem that
fitted well with Somsak’s tenacity and visionary idea. Before they
were done they together convinced the doubters. Doug grew the
mosquitoes in the laboratory, induced them to feed and to lay eggs.
He hatched the eggs, carried the mosquito through cycle after cycle.
He fed the virus to the female mosquito, found the virus in the eggs
she laid after he had carefully washed and disinfected them, and in
the larvae that hatched from the eggs, then in the pupae that
developed from the larvae and finally in the adults that emerged
from the pupae.

Before the task was complete, Somsak had returned to Thailand
and it fell to Doug to go to the national meeting of the Society of
Tropical Medicine and Hygiene and present their findings. His
paper was a highlight of the meeting. The Dean of arbovirology
from the School of Public Health at Berkeley congratulated him for
an outstanding paper. For a graduate student, an acknowledgment
of this kind is close to a Nobel Prize and he was pleased. While
Somsak would have enjoyed being there, he had another reward —
he knew that the most important tenet of science was real — that the
authorities could be challenged, and that questions properly asked
by people like himself could change things.

By describing the process of scientific awakening in a boy from
southeast Asia, and a boy from southeast Kentucky as they jointly
solved a biological problem, I have hoped to show that scientific
innovation involves an increased awareness of self, and a testing of
self against all human kind. It is a contest with excitement, keen
disappointment and high elation. There is nothing cold or
impersonal in the search or the discovery whether the individual is
labeled scientist or artist.

I am not claiming that science, arts and letters are alike. Science
is demonstrably different from art in one key aspect. Its truths are
verifiable and may be discovered simultaneously by several
individuals, or if not discoverd now, will be discovered later. If
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Somsak and Doug had not discovered transovarian transmission of
virus in mosquitoes, someone somewhere else would have found it
eventually. But no painting or poem has ever been reported to be
created by two painters or by two poets. I know of noone who claims
that another individual, in another place or at later time, would
have written Shakespeare’s plays.

The creative process in science, arts and letters, however, hasone
rather disconcerting similarity that is seldom recognized. This is,
that the creative process is, itself, amoral. New insights are neither
good nor bad. By asking the right questions we discovered the cause
of a frightening disease of children. We learned how it is
transmitted, even how it persists in nature. We can use that
knowledge to prevent the disease. We could use that same
knowledge to spread LaCrosse encephalitis to human populations
and some people have used scientific knowledge and will continue to
use it in that way. Rather than evil science there is evil use of
science, just as there is evil use of art and evil use of history and
philosophy.

Most creators are aware that their creations like children can be
kidnapped or subverted and by evil design used to bring untold
misery tothe world. Is infanticide the way to prevent kidnapping, or
prohibition of research the way to prevent the misuse of science? I
doubt that the answer can be that simple. It is more difficult to
recognize that every individual shares a responsibility for making
decisions affecting the future of man and that he or she shares
responsibiities for seeking the information and gaining the
understanding of values needed to make those decisions.

Perhaps, itis trivial tosay sobutingiving and accepting labels we
abdicate some of that responsibility. We say that it was the fault of
the soulless scientist, the pornographic artist, the grasping banker,
and we hope this way to escape the blame. We can no longer afford
scientists who are not humanistic and humanists that do not
recognize the laws of gravity or biological inheritance, if we are to
avoid the fire in which a schizophrenic world would surely end.
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TOWARD A PERSUASIVE PRESENCE:
THE WISCONSIN ACADEMY IN 1976
Elizabeth McCoy*
Presidential Address
Madison, May 8, 1976

Sometimes a chance word, or phrase catches the attention and
sets up a train of thought that otherwise might never have opened.
You know our brains have a myriad of possible synapses between
nerve cells, and which we use and where they lead us in thought very
much depend upon the triggering stimuli. My stimulation came a
few months ago, when I read the newsletter of my professional
bacteriological society, the American Society for Microbiology. The
Executive Director in the Washington office of ASM was asking the
question whether our society should be a “periodic probe” or a
“persuasive presence.” The same might be asked concerning the
Academy.

In the early days of the Academy our Founders undertook certain
programs to meet perceived needs of the State at that time, but they
provided for a wonderfully wide range of Academy functions in
their stated purposes. They took the “periodic probe” technique as
the way to begin, and in truth they accomplished a great deal.
Anyone who looks at the titles of early programs and papers
published in TRANSACTIONS can only marvel at the range and
quality of much that was published.

But have we a choice of position of either/or for the Academy
today? I think not and, as you see from my title tonight, I think the
Academy has passed the point of choice and should be committed to
the “persuasive presence” position. I think we are ready for a more
“persuasive presence” and there are signs that we are already on
that track. Let me trace for you tonight indications that we are
achieving a recognized “presence” in our State of Wisconsin.
Hopefully then you, the members, can join with your officers and
the Academy committees in identifying new “presence”
opportunities to the benefit of our Academy program and our State
citizens.

“*Uniquely this year there are two presidential addresses for record in
TRANSACTIONS. The reason is that the Academy changed from July 1
toJanuary 1 for its fiscal year with the result that the address no longer is
given at the end of the presidential term but near its beginning. Thus both
addresses fall within the timing of this Volume LXIV.
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Let us start with the Charter and the first Constitution, because
they are the bases of our very being as an Academy, and also because
they should be a matter of nostalgic pride in this Bicentennial year.
The Founders of the Academy, like to founders of our Country, were
remarkable men! They had prophetic insight into the role that the
Academy could have in the lives of citizens of Wisconsin. If
interpreted broadly, the stated purposes of the Academy, as worded
by the Founders, give us the mandate to do what we are now doing
and much more.

The Charter, Section 2, states that the Academy shall . . .
“encourage investigation and disseminate correct views of the
departments of science, literature and the arts.” They probably
meant “true”, “valid”, and perhaps “proven” in the sense of tested
and found genuine. Nevertheless I am amused by the expression,
“correct views”, and can only say that TRANSACTIONS tries to
avoid the incorrect in the opinion of the reviewers and every year we
have at least one occasion to save some author from publishing an
incorrect view.

Why should the Academy encourage investigations and dis-
seminate correct views? A reading of the letters of those who
responded to the Call for a Meeting to Organize provides clues to
their concepts of the place the Academy should have in the cultural
and material growth of Wisconsin. From the phrases used one can
conclude that the Founders expected benefits to ensue from their
investment of time at the founding and from continued efforts of the
members through the years. For example, as Lewis O. Thompson of
Whitewater put it, “Its [the Academy’s] influence on general
information and education throughout would be marked and signal.”
D.W. Jones of Mineral Point stressed that the Academy would “add
to the material wealth of the State” and was “certain, at no distant
day, to become a matter of State pride.” But perhaps the strongest
endorsement of the Academy role came from the first President,
John Wesley Hoyt. Upon assuming the chair at the first meeting, he
is reported by Increase Lapham to have said of the academy
concept: “Academies devoted to original research were the
forerunners of higher civilization.” In another place, the benefits to
be expected from a Wisconsin Academy were said to “lead to a more
fruitful intellectual activity among the people and to a wider
diffusion of useful knowledge.”

From the outset the Academy was to consist of three parts, then
called Departments — Sciences, Arts and Letters. This is a bit
unusual. Wisconsin is one of three state Academies so endowed, the
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others being Academies of Sciences. The broader composition of our
Academy was clearly intended in the Call for a Meeting to
Organize, wherein it is stated;

“It would awaken a scientific spirit in inquiring minds. .. and lead
to a more fruitful intellectual activity among the people at large.

“It would associate artists of every class, establish higher standards
of execution of works of art.

“It would bring together men of letters and promote advancement
of every department of language, literature and philology.

“It would tend to promote literacy and aesthetic culture of the
people...and...largely contribute to social progress of the state and
thus earlier insure to Wisconsin an advanced position among the most
enlightened communities of the world.”

Surely an ambitious assignment for the Academy! How was all
this to be accomplished?
The Department of Science was to:

1. Encourage general Scientific Research which its members would
report at meetings.

2. Conduct a “progressive and thorough Scientific Survey” which
mandate lead to the Academy’s role in the Wisconsin Geological
and Natural History Survey, and, if I may claim so, to many
important papersin TRANSACTIONS, which document the biota
and physical features of Wisconsin today.

3. Establishment of a Scientific Museum. This was apparently a plan
to receive specimens and make them available to scholars and to
schools. But this plan was not carried out, probably because other
established museums served these purposes.

The Department of Arts was apparently conceived to comprize:

1. Useful Arts for applications of Science, including encouragement
of invention

2. Fine Arts for the “improvement of Public taste” — encouragement
to be by means of “awards and honors for works of superior merit.”

3. An Art Museum was contemplated but this too was never realized.

The Department of Letters was to:

1. Encourage Philological and Historical Research
2. Improve the English language
3. Collect and preserve Historical Records
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4. Form a General Library.

Contrary to the plans for the Museums, that for the Library has
been implemented. The Academy Library now numbers over 50,000
items with a valuation of approximately $1 million dollars. It is
housed in the U.W. Memorial Library and is added to yearly by
exchange of our TRANSACTIONS for the transactions of Academies
world-wide. There are now some 600 participating academies and
their names by country are inscribed on a chart, which is framed and
hanging on display in the Steenbock Center hallway.

In recognition of our library we have a Librarian, Mr. Jack
Clarke of the University Library School, who is appointed yearly by
the Academy Council. We owe especial thanks to him recently for
his supervision of indexing the TRANSACTIONS. Working with
Mrs. Edith Jones, he has improved earlier indices and brought up to
date both author and subject indices for greater convenience of
scholars and librarians who use TRANSACTIONS. Speaking of
indexing, I wish also to acknowledge and thank Mr. Eugene
Engeldinger, the reference and loan librarian at U. W. Library-
Eau Claire, for his volunteer services in the indexing of the
Academy REVIEW. This is, I think, an example of how a member,
with a specialty of which the Academy is in need, can make a
personal contribution and thus advance the Academy effectiveness.
In this connection and perhaps as a further call for all members to
come to the aid of the Academy, I can do no better than to quote the
Plan of Operation as stated by President Hoyt:

“The measure of accomplishment, in other words the efficiency and
degree of usefulness of the Academy will, of course, be determined by
the competency and zeal of its members, the wisdom, energy and
devotion of its officers and the cordiality and liberality with which
their plans and efforts for the public good are seconded and sustained
by the people and the State.”

OPPORTUNITIES FOR THE ACADEMY IN 1976
AND THE FUTURE

With such lofty ideals to spur us, what are we now doing to fulfill
the hopes of our Founders? I will not attempt to mention all we have
done in the 106 years of our existence—much of that you know from
the 1970 Centennial Celebration. Rather I will turn to current
programs which offer new and exciting opportunities for the
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Academy to advance its “persuasive presence” position in Wiscon-
sin.

Junior Academy and Related Matters

For about thirty years now the Junior Academy hasbeen a source
of pride to the senior Academy. LeRoy Leeis the present Director of
the Junior Academy program and we owe much to him for the pre-
eminence our Junior Academy enjoys. As you know, the program is
oriented to the high school age youth, at first in the sciences but now
in the arts and letters also. The program is handled through a
statewide network in seven districts, cooperative with the public
and private high schools. In fact, 24 per cent of all Wisconsin high
schools and some 1200 students are involved. Creative work by the
students is encouraged and rewarded by the opportunity to
participate in a Spring Festival in each District. To quote from the
brochure:

“The festivals are not intended to be highly competitive. .. instead it
is a day of sharing and observing what other students have done.
Workshops, where students can sharpen their skills and learn from
professionals, are also conducted in such areas as creative writing,
sciences, art, multimedia, dance and film.”

Summer Institutes offer experiences in arts, anthropology, plus
travel within the State and also out-of-state to important national
areas in Maine, Colorado, Montana. Another particularly
worthwhile program is called Wordworks, a week-long experience
in creative writing for 20 selected students, who benefit hugely
from the volunteer staff of professional writers—poets, novelists,
journalists, editors. This year, if I may be so bold as tosay inadvance
of its happening, there is a plan for each student to have year-long
contact with his own mentor. You may well ask—how is all this
Junior Academy activity financed? Largely by self-generated
funding, by high school membership, by student-paid fees for the
major trips, by special grants. And we are justifiably proud of the
agencies which have been so impressed as to make these grants—
the Atomic Energy Commission, Wisconsin Arts Board, National
Endowment for the Arts, National Science Foundation, Wisconsin
American Revolution Bicentennial Commission and private
foundation, like the Johnson Foundation and the Kohler Founda-
tion.



16 Wisconsin Academy of Sciences, Arts and Letters [Vol. 64

With all of this success in programming for the high school youth,
we felt the need to extend to the college youth, but had notyettaken
such a step, when a very nice thing happened. We were approached
by a young Honors student, Dan Russler. He had, I believe, had
some conversations with Dean Chester Ruedisili and then with
Dean Chandler Young (a WASAL past-president and now a
Councilor-at-large). Dean Young referred him to us in the
Academy. We met the challenge and a joint committee of Honors
students, Assistant Dean Barbara Peterson, and Academy
representatives was formed.

The request was for us in the Academy to provide a mature and
critical audience to listen to presentation of student papers, based
upon their Honors theses. Under the enthusiastic leadership of H.
Clifton Hutchins, our Associate Director for Programs and himself
a volunteer, the collegiate program was developed. Several
meetings were held; three seminars were arranged tobetter inform
the students of professional writing standards and techniques; and
finally an Undergraduate Research Forum was held, where the
student presentations were judged by invited professionals, who
passed their critical comments privately to each participant. Qut of
some 80 odd students in the program originally, two were the
finalist and, as you know, we have today had the pleasure of meeting
them and hearing their papers at our noon luncheon. Very
appropriately, we are able to reward them and record their success
by giving the Edwin B. Fred Awards to Developing Scholars. The
students today are the first recipients; their names will be inscribed
on a plaque to be hung in the Steenbock Center. We have the
intention to continue to recognize finalist each year in a similar
manner. Incidentally, the program this year was limited to the
College of Leiters and Science at UW-Madison but we plan toopen it
more widely within the University System and private Colleges as
well.

If this program does become a broad and on-going one statewide,
the Academy would have the chance to develop a “Collegiate
Academy”, if so desired, but whether or not that is done, we can take
pride in the initial fact—the students came to us as the appropriate
source of the help they needed, i.e., to listen to them and to offer
constructive criticism. I assure you the benefits are mutual.
Incidentally, Dan Russler who first approached us, has joined the
Academy and why should he not? I heard his paper at the Forum
and I assure you that hiswork and his presentation were worthy of a
professional. We also plan to encourage these Honor students to
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submit their papers to TRANSACTIONS, if they so desire. Why
then would we need a Collegiate Academy? Should we not welcome
these young people for what they are—Developing Scholars as
worthy of our esteem as any Academy member?

Critical Issues

During the Robert Hanson administration a beginning was made
on what we like to call our Critical Issues programming. I am not
certain whether the concept arose during Hanson’s presidency or
during his previous service to the Academy on the so-called Long
Range Planning Committee. It does not really matter. What does
matter isthat the Academy now recognizesits duty in relation tothe
State somewhat as the National Academy relates to the Federal
Government. The very nature of the Academy and its diverse
membership offers a resource to which state government can turn
for analysis and disinterested (impartial) interpretation of issuesof
technological .and social impact upon its citizens. What are such
critical issues and are they of a nature that the Academy can
effectively handle? Should the Academy wait to be asked, i.e., be
merely a resource agency, or should it be ready by its own efforts to
call attention and to develop the factual bases for assessment of one
or more critical issues? President Hanson took the latter position
and appointed an Ad Hoc Critical Issues Committee, chaired by
Meredith Ostrom. This Committee was doing very well at the time
of change of presidents and so I took the liberty to reappoint the
same committee. It had, as you will remember, circulated the
Academy members to develop a list of critical issues. From some 80
responses (some of them overlapping) 40 definitive issues were
selected and three were viewed so urgent as to warrantinitial study
with a view of defining possible Academy action. They are:

1. Energy Production Systems for Wisconsin
2. Highest and Best Use of Land
3. Responsiveness of Government.

There isnosignificance in this order, except that the Energy issue
is receiving first exploratory planning by the Ad Hoc Committee
(and, I may add, from C. Hutchins. Only he knows how many hours
of effort he has invested!). For a time it seemed not one issue but so
many-faceted that it was a puzzle tosee any phase that the Academy
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could tackle. Just recently there came a call from Mr. Charles
Cichetti, Energy Director for the State of Wisconsin. This call, by
the way, was in answer to our inquiry—in what way could the
Academy serve the state in the Energy issue? Mr. Cichetti then met
with the Ad Hoc Committee on April 13. Ways and means were
thoroughly discussed and it does appear that the Academy can
make a significant contribution. Mr. Cichetti left with the intention
of informing the Governor of our willingness and we are waiting
more specific planning. We who listened that day are convinced that
we have here a prime opportunity to show the State the nature and
capability of the Academy. And remember—this is only one of the
identified critical issues. This could be a substantial start on a newly
recognized “presence” of the Academy in State service.

Other Examples of the Importance of the Presence of the Academy
1976

I wish to list briefly several recent instances of Academy service
to the State:

1. Our cooperation with the Wisconsin Art Education Association
and the Wisconsin Department of Public Instruction in the planning ofa
Youth Art Month, which has culminated in the recent opening by
8overnor Lucey of a statewide student art exhibition at the State

apitol.

2. The leadership of our Junior Academy in providing the Governor
with recommendations for 2 students to represent Wisconsin at the West
Virginia Science Camp (and, I might add, we were instrumental in
opening this particular program to young women as well as young men).

3. The Academy and the Junior Academy have also helped to keep
alive the program known as the Governor’s Youth Awards. This project,
which provides recognition for acts of bravery and special achievement
on the part of young Wisconsin citizens 18 years of age or younger, was in
danger, because the state agency which administered it (the Governor’s
Advocacy Committee on Children and Youth) ceased to exist when its
federal funding was eliminated. The Academy, in cooperation with the
Office of the Governor, provided the administrative operation of the
program this year and is now developing recommendations which will,
it is hoped, assure the continuation of this important mechanism for
honoring these deserving young people of Wisconsin.

4. I should also make mention of the opportune efforts of the officers
and staff in claiming a rightful place for the Academy in the cultural life
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of Wisconsin. When Assembly Bill 1345, which calls for a Joint
Legislative Committee on the Arts, was proposed during the last
Session, it listed two state agencies which would serve in advisory
capacities. The author of the bill, which is now expected to betakenupin
the next Session of the Legislature, was approached and he readily
agreed to include the Academy as one of the agencies with which the
Legislative Committee would confer in regard to all state legislation
pertaining to the arts.

Another instance of recognition of the Academy by the Statecameina
request for the Academy to participate in appointing three persons to
expanded Scientific Areas Preservation Council.

5. Very recently, we have undertaken talks with administrators from
the University of Wisconsin-Extension as to how our two organizations
might cooperate to better serve certain constituencies which we have in
common. We are exploring at this time the area of youth programming,
and we have agreed to assume, through a one year arrangement with
UW-Extension, the administration of the highly successful Regional
Arts Program. This will provide needed administrative assistance to
Extension and will, through funding provided to the Academy, allow us
to develop in an area in which we have historic interest but little
programming as yet, i.e., the area of the visual arts.

6. I would be remiss if I did not point out, also, that the visibility and
impact of your Academy is being spread through participation of its
officers and staff as Academy representatives on boards or committees
of important cultural groups. Our Executive Director, for example,
currently serves as a member of the Wisconsin Humanities Committee,
the Wisconsin Arts Council, and, by appointment of the Governor, the
Wisconsin American Revolution Bicentennial Commission. Both Mr.
Batt and I—and other officers and staff—have made a number of
speeches throughout the past year to organizations of a variety of types;
we invariably manage to put in our pitch for the Academy, you may be
certain.

7. For a number of years now we have encouraged other groups,
whose purposes relate to those of the Academy, to affiliate with us,
somewhat as we are affiliated with the American Association for the
Advancement of Science. Often such alliance strengthens the program
and efficiency of both partners. Given our present concern for advancing
in the fields of Arts and Letters, we are especially appreciative of
affiliates like the Wisconsin Regional Writers, Wisconsin Arts Council,
Fellowship of Poets, and the Wisconsin Art Education Association. In
the Sciences too we have in this very meeting an example of mutual
strength of the Academy and two of its affiliates, Nature Conservancy
(Wisconsin Chapter) and the Botanical Club of Wisconsin, who helped
materially in organizing the colloquia today and the nature trips
tomorrow.

Affiliates were provided for in the Charter, Section 7, but it was left
open whether they should “become a department” of the Academy or be



20 Wisconsin Academy of Sciences, Arts and Letters [Vol. 64

“otherwise connected therewith on terms mutually satisfactory to the
governing bodies of the said Academy and such other society or
institution.” We have evidently taken the latter approach and so far
there is “satisfaction” on our part, and we hope also on the part of our
affiliates. But perhaps we now should think about this—we have raised
the number of affiliates from three to nine within the last three years and
have done so without looking farther ahead than the good credentials of
the affiliates applying. How far should we extend our invitations to new
affiliates? Should we be known as an Umbrella for affiliates? What may
we expect from them in exchange for what we do for them? These are
some of the questions our Long Range Program Planning Committee has
been asked to consider. I am confident that they will provide the Couneil
and officers with a thorough analysis of our relations to our affiliates.

I think you have every right to feel a large measureof pridein the
many programs, publications and activities in which your Academy
is now engaged. That pride can only be enhanced by the knowledge
that we are accomplishing all this on a budget, which the last
Treasurer and Council recognized as a “bare bones” budget.

I only wish it were possible to lay to rest the notion that the
Academy is “filthy rich” because we “came into” a million dollars,
thanks to the generosity of our late colleague, Dr. Harry Steenbock.
We did, indeed, inherit a most valuable stock portfolio from Dr.
Steenbock—a fact that has made an enormous difference in the
development of the Academy. We have, however, restricted
ourselves to use of only interest and dividends of this endowment—
an amount which makes up slightly less than one-half of our total
operating budget. Were we to spend the principal of these funds in
our annual operations, we would jeopardize our very future.

The dual effects of the depressed stock market, which was
experienced until recent months, and the high rate of inflation, tobe
quite candid, very nearly caused a state of financial crisis where we
found it necessary to reduce our base budget in the face of rising
costs. This included the necessity in the current fiscal year to
withhold all staff salary increases, to drop maintenance contracts
on our office equipment, and to cut back on supplies and program
expenses drastically.

I am told, however, that the Chinese character for crisis contains
two symbols one which represents danger and the other which
represents opportunity. In avoiding the former, we have experienc-
ed something of the latter. Remarkably enough, the officers and
staff have been able to effect certain efficiencies which haveallowed
us, despite the reduced budget, to maintain and, in some instances,
even to expand our programming. In this we have also been very
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much assisted by the generous gift support of members and friends
and by the favorable response on the part of foundations to our
grants proposals.

This does, however, touch upon one of the challenges which we
now face. If we are to maintain financial stability, it will be
necessary for us to find new sources of funding or to call more
heavily upon those we now have. It will, I am sure, be of utmost
importance to increase the size of our membership so that
membership dues, without increasing them, can account for a
greater portion of our operating income. At the same time, we must
continue to seek additional income in gifts and grants from
members, friends, business, industry and foundations. We may also
want to explore our legal and historic ties with State Government
and what this might mean in terms of support from that source.

This “challenge of dollars” is, of course, important only to the
extent that we must continue to progress toward meeting the
mission and charge given us by our Charter—to which I referred at
the outset.

We must continue to strive toward these goals. We must continue
to seek to be a truly statewide organization in membership
representation, in program around the state, and in total and
positive impact through a rich and balanced mix of activities in the
sciences, arts and letters.

Now to end upon this positive and optimistic note—your Director
shared with me two letters that came to him recently. They must
have brightened hisday considerably, because they wereboth dated
April 14 and probably arrived on the 15th or 16th. One is from a
member, who dropped out ten years ago but now intends to rejoin.
Of the Academy ten years ago he says, “it seemed to me to be missing
the mark. Now it is a good organization, no question about that.” The
other letter is from a twenty-year member, who like many of us was
a dues-paying but rather silent member. We are all impressed by
the Academy’s new birth and we should be quick to give credit
where credit is due—namely to our Executive Director! As the
letter says, “you . . . have made something of the Academy that it never
was.” And to that I say for the Academy, “I agree. Thank you,J im.”
And now I close by adding, “Thank you all for listening.”



ALDO LEOPOLD’'S A SAND COUNTY ALMANAC
AND THE CONFLICTS OF ECOLOGICAL CONSCIENCE

Peter A. Fritzell
Lawrence University—
Appleton

Few books do more than Aldo Leopold’s A Sand County Almanac,
in themselves and in the history of their publication, to illustrate the
complexities of ecology as it hasappeared on the American scene in
the late nineteen sixties and early nineteen seventies.! Few books
satisfy the conceptions of ecology of more readers than does Sand
County. Few books come so close to containing the rhetoric of
ecology in all its meanings—ecology as science, ecology as subject
matter, ecology as ethical and esthetic point of view, and even
ecology as preferred environment.

Despite its popularity and reasonable longevity, however, no
literary critic has as yet taken Sand County very seriously. Like all
its ecological cousins, like all nature writing (with the single
exception of Walden), Sand County has been read with rhetorical
and conceptual blinders. No scientist has considered it much more
than pleasant or moving material to be read at leisure. No
philosopher has approached its ethics. No literary critic has
suggested that it might be fruitfully examined with a systematic
eye to style, metaphor, conception, or narrative.

Because it is written at the interfaces of conventional academic
disciplines, Sand County, like other such creations, has lacked
serious scholarly attention, while enduring woeful misinterpreta-
tion at the hands of a well-meaning and enthusiastic popular
audience. The two historians who have examined Sand County in
detail have been less interested in the book itself than in Aldo
Leopold’s place in American history and the place of Sand County in
Leopold’s life.2

Like almost all books written at the interfaces between the
natural sciences, the social sciences, and the humanities, Sand
County suffers when judged by the criteria of any one of the
established disciplines. Like almost all nature writing, it partially
dissatisfies all its readers. Yet, unlike many such books, Sand
County has qualities that indicate why even its most critical readers
have been at least tentatively appreciative. It is a surprisingly

22
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complex and intricate work, rewarding to anyone who would closely
examine its overt argument, its covert questions and
counterarguments, the relationships among them, and the methods
used to present them.3

INDUCTIVE STRUCTURE AND PRIMARY ARGUMENT

The primary argument of A Sand County Almanac—the
argument for which Aldo Leopold is famous—is a two-fold
statement: a tripartite, descriptive illustration and explanation of
land communities—what they are, how they work, and how they
change; and a closely related, prescriptive declaration of needs
served by maintaining certain kinds of land communities. This is
the argument for which Sand County is much quoted, the overt
argument from land community or ecosystem to conservation and
preservation.

As the book develops, its primary argument moves logically, from
the land community as empirical fact, through the recognition of
man’s place in land communities, to a plea for ethical standards of
land use. It progresses inductively: from one, restricted land
community; through a series of land communities; to a discussion of
the concept of land community—from detailed description and
narration of a single land community; through description,
narration, and exposition of several diverse land communities; toa
largely expository discourse on the esthetics, ethics, science, and
culture of land communities. In essence, the relation of Part I, “A
Sand County Almanac,” to Part II, “Sketches Here and There,” to
Part I1I, “The Upshot,” in Sand County is the relation of percept to
generalized observation to concept.

Part I is basically an introduction to a land community, an
introduction that establishes the land community as an empirical
(i.e. descriptive and narrative) certainty. It presents a series of
essentially mundane facts in the life of a Wisconsin land owner. It
speaks, for example, of pasque-flowers, geese, chickadees, mice,
grouse, deer, cornfields, high waters, and old boards, among other
things. It is noticeably lacking in conceptual terms. Conceptions
and concepts, when they appear, are colored, qualified, and finally
overshadowed by perceptual terms. It is broken into what might be
called perceptual situations. Even individual chapters are
occasionally fragmented. “January,” for example, opens with “the
tinkle of dripping water” on a warm midwinter night and then
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proceeds to independent consideration of a meadow mouse, a rough-
legged hawk, and a skunk. “October” begins and ends with grouse
hunting but presents, in between, a deer, a chickadee, some geese,
some ducks, and a marsh. “December” begins with a canine rabbit
hunt and then jumps to more chickadees, deer tracks, grouse, pine
trees, and finally to chickadee 65290. Through such a perceptual
conglomeration, the members of a land community are introduced,
and along with them another significant member of the community:
aman perceiving, digesting, and pondering a set of basic materials
and relationships in a restricted environment.

Of first importance to the methods and meanings of PartIare the
perceptual raw materials that form the substance of the man’s
environment. Without meadow mice, old boards, and chickadees
the man would amount tovery little. Meadow mice, grouse, and deer
tracks substantiate the man’s experience, not to say his identity.
Pine trees, high waters, and woodcock corroborate the existence of
the land community. But the man and his reflections are also
central to the environment, as they are to the primary argument of
the book as a whole. Without the man and his reflections neither
meadow mice, nor old boards, nor chickadees would amount to
much.

Part I is made of more than perceptual raw materials, however
crucial they may be to the major statement of A Sand County
Almanac. The simple sense experiences of the man are occasionally
crossed and complicated by symbolic reflections and interpretive
analogies. Trout, as they rise to the man’s brown miller and
eventually land in his creel, call to his mind a similar human
disposition “to seize upon” gilded morsels containing hooks. Grouse
that thunder across narrow openings in tamarack swamps suggest
to the man that “many thoughts, like flying grouse, leave notrace of
their passing, but leave some clues that outlast the decades.” And
the long growth of pines in 1941 leads him to wonder whether these
pines “saw the shadow of things to come” and “made a special effort
to show the world that pines still know where they are going, even
though men do not.”

Sometimes the man in Sand County reads the book of nature
rather heavily. At other times he only suggests symbolic intricacies
to a perceptual situation. In “January,” for example, a meadow

~mouse “darts damply” across a skunk track, leading the man to
wonder:

Why is he abroad in daylight? Probably because he feels grieved
about the thaw. Today his maze of secret tunnels, laboriously chewed
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through the matted grass under the snow, are tunnels no more, but
only paths exposed to public view and ridicule. Indeed the thawing
sun has mocked the basic premises of the microtine economie system!

The mouse is a sober citizen who knows that grass grows in order
that mice may store it as underground haystacks, and that snow falls
in order that mice may build subways from stack to stack: supply,
demand, and transport all neatly organized. To the mouse, snow
means freedom from want and fear (p.4).

In situations like this one, the basic perceptual substance of the land
community momentarily recedes into the background, as the
narrator becomes a symbolist, in this case perhaps a satiric
symbolist. The mouse becomes an analogue for the narrator’s
conception of economic man, and mouse tunnels become metaphors
for the inroads that civilized man makes on the land. A midwinter
thaw may be equivalent to the passage of time that exposes man’s
economic determinism. And, despite thaws, it may be that man, like
the mouse, is a sober citizen who will continue to believe that grass
grows to make haystacks (which may be fed to cattle, which may
profitably be sold to men) — “supply, demand, and transport all
neatly organized.” Sometimes the man in Sand County reads the
book of nature suggestively, so much so that, on occasion, his
readings can only be said to have multiple meanings. At still other
times, he does not seem to read the book of nature at all, but simply
to present it, without interpretation.

As Part I develops, as the Sand County land community develops,
so the personality of the man in that community develops, and vice
versa. Through his symbolic interpretations of seemingly mundane
events, the man becomes more than a recorder of details, more even
than a personifier of animals and plants. With the meadow mouse he
becomes a socio-economic critic of sorts. When he makes wood in
“February” he becomes a historiographer—saw, wedge, and axe, in
turn, becoming three distinet, if complementary, approaches to the
past. When he interprets the “December” pine (which has its own
“constitution” prescribing terms of office for its needles) he becomes
yet another kind of ironist, a commentator on the relations of human
language and the non-human environment.

The numerous episodes of Part I have the quality of developed
perceptions. Their denotative and connotative impression is
cumulative rather than progressive. The facts they present are a
kind of sequential validation of the land community. The members
of a land community are introduced. Their relations and at-
tachments (including those produced by the man)are established—
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in a prose that is basically descriptive, narrative, and dramatic
rather than expository or imperative; from a point of view that is
fundamentally personal rather than communal or impersonal.

If Part I of Sand County validates the land community, Part II
extends that validation, taking it beyond personal experience and
carrying it across conventional geobiotic and cultural boundaries.
Where Part I concentrates on a single land community, a restricted
psycho-biotic locus, Part II covers several geographically distinct
land communities, several less-restricted and less-detailed loci in a
much broader field of reference. Where the prose of Part I is
basically narrative, the prose of Part Il isnarrativeonly in part. Itis
also expository, almost by half. Where, in Part I, explanations are
the dramatized thoughts of a narrative character, in Part II they
are also (and often) rendered independent of specific narrative
occasions. The narrative “I,” “my,” and “me” of Part I often become,
in Part II, expository “we,” “our,” and “us”; or generic “you” and
“your.” The largely psycho-biotic drama of Sand County becomes, in
substantial part, the socio-biotic exposition of Wisconsin, Illinois,
Iowa, Arizona, New Mexico, Chihuahua, Sonora, Oregon, Utah,and
Manitoba. The largely personal and local history of Sand County
tends to become generic, regional, American, and even Western.
The personal narrative drama and description of Part I become less
dramatic, more pointedly prescriptive, and more communal in Part
II. In more senses than one, “Sketches Here and There” is an
expansion of “A Sand County Almanac.”

In fact, Part II of A Sand County Almanacisahybrid of the styles
that define Parts I and III; a stylistic amalgam of the concrete and
the abstract, personal narrative and impersonal exposition,
idiosyncratic perception and impersonal conception. As it extends
the style of “A Sand County Almanac” it also leads into “The
Upshot.”

In “Manitoba,” for example, one reads not only a past tense
personal narrative about grebe-watching, but also an impersonal,
present tense interpretation of grebes and grebe-watchers:

I was starting to doze in the sun when there emerged from the open
pool a wild red eye, glaring from the head of abird. Finding all quiet,
the silver body emerged: big as a goose, with the lines of a slim
torpedo. Before I was aware of when or whence, a second grebe was
there, and on her broad back rode two pearly-silver young, neatly
enclosed in a corral of humped-up wings. All rounded a bend before I
recovered my breath. And now I heard the bell, clear and derisive,
behind the curtain of the reeds.
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A sense of history should be the most precious gift of science and of
the arts, but I suspect that the grebe, who has neither, knows more
history than we do. . . . If the race of men were as old as the race of
grebes, we might better grasp the import of his call. Think what
traditions, prides, disdains, and wisdoms even a few self-conscious
generations bring to us! What pride of continuity, then, impels this
bird, who was a grebe eons before there was a man (pp. 160-61).

Specific, narrative grebes become the archetypal grebe. The events
of personal narrative experience are rendered exemplary and set in
expository and communal context. Past tense personal narrative
leads to self-reflection, and reflection leads to what “we”
characteristically do, to what “we” might be, to a shared human
condition. Personal narrative is explained and subsumed by
impersonal exposition.

The chapter “Wisconsin” is almost entirely discursive and
impersonal. Even its most personal and narrative segment,
“Flambeau,” ends in a brief historical account of “REA,” “the
Conservation Commission,” and “the Legislature.” The chapter
“Oregon and Utah” is dedicated to an explanation of cheat grassand
its effects on the American West, an explanation interrupted only
once by a personal narrative thatillustrates and corroborates prior,
impersonal exposition, and leads directly into the conclusion: “We
tilt windmills in behalf of conservation in convention halls and
editorial offices, but on the back forty we disclaim even owning a
lance” (p.158).

Of thesix chapters in Part I, “Sketches Here and There,” only the
short chapter “Illinois and Iowa” maintains the unbroken personal
narrative prose of Part 1. In the other five, personal experience of
and in land communities is rendered communal, generically
human, and increasingly abstract.

The narrator (qua narrator), the “I” so central to Part I, often
disappears in Part II of Sand County. In “Chihuahua and Sonora”
the land community is presented in familial as well as personal
terms, and the narrator’s experience is frequently inseparable from
his brother’s. In “Arizona and New Mexico” the geobiotic
environment is identified primarily in its relations to “Homo
texanus,” and the narrator becomes a horseman: an “un-
distinguished” member of a socio-historical and human community
composed of cowmen, sheepmen, foresters, and trappers. As
personal experience of land communities is generalized, so, of
course, are the detailed events of the geobiotic environment. As the
first-person singular of Part I gives way to the first-person plural
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(or the second-person), so it also gives way to the even less personal
third-person:

High horns, low horns, silence, and finally a pandemonium of
trumpets, rattles, croaks, and cries thatalmost shakes the bog with its
nearness, but without yet disclosing whence it comes. Atlasta glintof
sun reveals the approach of a great echelon of birds. On motionless
wing they emerge from the lifting mists, sweep a final arc of sky,and
settle in clangorous descending spirals to their feeding grounds. A
new day has begun on the crane marsh (p. 95).

The descent of sandhill cranes in “Wisconsin” gives rise to a
discussion of their historicity; to notes and comments on a Holy
Roman Emperor, Marco Polo, and Kublai Khan; and finally to
historiographical ponderings: “Thus always does history, whether
of marsh or market place, end in paradox” (p. 101).

The stylistic strategy of Part II of Sand County is to take the
details of a man’s relations to land communities (the kinds of details
that are strictly narrative in Part I), to generalize them and lead
them toward the major concepts and arguments of Part I1I; to move
gradually away from the personal narrative drama of “A Sand
County Almanac” toward the essentially impersonal explanations
and ideas of “The Upshot”; to gradually withdraw the personal
voice, turning ever more frequently to the materials of history and
community, and increasingly to outright socio-economic criticism.

Arguments at best only implicit in Part I become increasingly
explicit in Part II, even if they are still indirect:

The highway stretches like a taut tape across the corn, oats, and clover
fields; the bus ticks off the opulent miles; the passengers talk and talk
and talk. About what? About baseball, taxes, sons-in-law, movies,
motors, and funerals, but never about the heaving groundswell of
Illinois that washes the windows of the speeding bus. Illinois has no
genesis, no history, no shoals or deeps, no tides of life and death. To
them Illinois is only the sea on which they sail to ports unknown (p.
119).

Judgments at best tentative in Part I become increasingly overt:
“That the good life on any river may likewise depend on the
perception of its music, and the preservation of some music to
perceive, is a form of doubt not yet entertained by science” (p. 154).

As personal experience is generalized, as social and economic
events become primary subjects of concern, so the disinterested
personal observation and reflection of Part I tend to become
discrimination and adjudication. Prescriptive terms, like
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“overgrazing” and “misuse,” multiply. Cheat grassis “inferior,” and
research is a “process of dismemberment.” “The place for
dismemberment is called a university,” and professors are
something less or something more than simple functioning parts of
their environments.

As adjudication increases so, appropriately, does ratiocination:
the formation and explanation of conceptions necessary to support
normative judgment. The notion of the land pyramid, for example,
becomes in Part II something more than the unnamed thought of a
Sand County land owner, and yet something less than the “mental
image” it will be in “The Upshot™

Food is the continuum in the Song of the Gavilan. I mean, of course,
not only your food, but food for the oak which feeds the buck who feeds
the cougar who dies under an oak and goes back into acorns for his
erstwhile prey. This is one of many food cycles starting from and
returning to oaks, for the oak also feeds the jay who feeds the goshawk
who named your river, the bear whose grease made your gravy, the
quail who taught you a lesson in botany, and the turkey who daily
gives you the slip. And the common end of all is to help the headwater
trickles of the Gavilan split one more grain of soil off the broad hulk of
the Sierra Madre to make another oak (pp. 152-53).

As the details of personal experience are rendered communal and
abstract, as prescription and explanation take over from descrip-
tion and narration, so the unsifted percepts of Part I are gradually

built into conceptions, conceptions that become conceptsin Part III.
If Part I of A Sand County Almanac isabout things like a meadow

mouse, a Wisconsin land owner, and chickadee 65290; and Part I1
about things like horsemen, government trappers, and sandhill
cranes; Part III is about things like wilderness, recreation, science,
wildlife, conscience, esthetics, conservation, ethics, land health, the
A-B cleavage, and the community concept. “The land pyramid,” for
example—a complex of oak, buck, cougar, and goshawk in Part II—
becomes in Part III a “symbol of land,” an “image,” and “a figure of
speech’:

Plants absorb energy from the sun. This energy flows through a
circuit called the biota, which may be represented by a pyramid
consisting of layers. The bottom layer is the soil. A plant layer restson
the soil, an insect layer on the plants, a bird and rodent layer on the
insects, and so on up through various animal groups to the apex layer,
which consists of the larger carnivores.

The species of a layer are alike not in where they came from, or in
what they look like, but rather in what they eat. Each successive layer
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depends on those below it for food and often for other services, and
each in turn furnishes food and services to those above. Proceeding
upward, each successive layer decreases in numerical abundance.
Thus, for every carnivore there are hundreds of his prey, thousands of
their prey, millions of insects, uncountable plants. The pyramidal
form of the system reflects this numerical progression from apex to
base. Man shares an intermediate layer with the bears, raccoons, and
squirrels which eat both meat and vegetables (p. 215).

The oaks, jays, and bucks of Part II become in Part III more
abstract plants, birds, and animals—logical components of “The
biotic pyramid” rather than characteristic members of regional
ecosytems. The individualized actors of Part I—the dog, the
meadow mouse, and the Sand County land owner—give way to
carnivores, herbivores, and mankind.

In more ways than one Part III is the upshot to A Sand County
Almanac. In formal terms it is the ideational conclusion to a logical
and stylistic order that moves inductively from the narrative raw
materials of Part I through the generalized observations of Part I1.
It is a conceptual, and essentially impersonal, summation of man’s
relations to land, the kinds of relations made personal, dramatic,
and narrative in Part L. It is a further formalization and exposition
of the generalized experiences, notions, and judgments that
characterize Part II. Its language and its substance are as
conceptual as the language and substance of Part I are perceptual
and imagistic. Its prose is as clearly expository as the prose of Partl
is narrative.

As the land community of Part1 and the regional communities of
Part II become the concept of land community in Part III, so the
Sand County land owner of Part I and the community member of
Part II become the ethicist and moralist of Part III. Thoughts,
impressions, and preferences that are functions of a first-person
narrative character in Part I become theoretical constructs in Part
III. Judgments and criticisms that are expressions of shared
communal experiences in Part Il become the reasoned end products
of a formal normative system, amoral code for man’s relations to the
nonhuman environment.

As “The Upshot” to A Sand County Almanac develops, “mental
images” and concepts become primary subjects of concern. Figures
of speech—“the land community” and “the land pyramid”—become
the philosophic corner posts to a land ethic. Symbols—“the biotic
pyramid” and “the pyramid of life’—become necessary psycho-
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social conditions to developing an ecological conscience. In short,
the primary argument of A Sand County Almanac is made
explicit—the argument from ecosystem as fact and concept to the
need for maintaining certain kinds of ecosystems.

In one sense, it is an easy argument to follow. Its descriptive or
nomothetic elements are easy to understand, and its prescriptive or
normative components seem to grow logically from systematic
premises and historical evidence: Land is, and for a long time has
been, a complex organism, a “highly organized structure” of
interlocking food chains and energy circuits. The continuous
functioning of land depends, and for a long time has depended, on
“the cooperation and competition of its diverse parts,” of which man
is simply one among many. “The trend of evolution is to elaborate
and diversify the biota.” “Evolution has added layer after layer, link
after link,” to the pyramid of life; and man is but “one of thousands
of accretions” to its height and complexity. Man, however, has often
behaved as if he were an overlord rather than a citizen of the land
community. Modern man especially has simplified (or
oversimplified) the land pyramid. He has, in fact, been a counter-
evolutionary force in the biota. He has had counter-evolutionary
effects on the environments he has occupied. He had depleted soils
and deranged the circuits of energy flow that sustain the land. He
has upset the capacity of land for self-renewal. He has thought of
land as property and of himself as property owner. He has applied to
land a narrow system of strictly economic priorities and values. He
has possessed the land rather than being possessed by it. Asaresult,
both he and the land are in need of a new system of concepts and
values: a system that will assure the continued existence of
empirical norms for healthy land through the preservation,
conservation, and restoration of lands that have not yet suffered the
most disruptive inroads of civilization; a system of values and
images that will restore, and then maintain, harmonious
relationships between man and land.

To many people it is a satisfying, if not compelling, argument—
the argument from land community as fact and concept to the land
community as value. It derives not only from the intimate narrative
experiences and personal preferences of Part I but also from the
generalized observations and communal experiences of Part I1. At
the same time, it contains or encompasses its logical components. It
explains the relations of man to land, both the relations of the
individual man as they appear in “A Sand County Almanac,” and
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the relations of human communities as they are expressed in
«Sketches Here and There.” It calls for “an internal change in our
intellectual emphasis, loyalties, affections, and convictions”; an
“axtension of the social conscience from people to land.” And it
finally rests on the proposition that Homo sapiens must begin to
think of himself as “plain member and citizen” of the land
community rather than “conqueror” of it: “A thing is right when it
tends to preserve the integrity, stability, and beauty of the biotic
community. It is wrong when it tends otherwise” (p. 224-25).

OVERT THESIS, COVERT ANTITHESIS, AND VICE VERSA:
THE AMBIGUITIES OF ECOLOGICAL CONSCIENCE

Compelling and satisfying though it may be, intricate thoughitis,
the primary argument of A Sand County Almanac is far more
complex than any simple description of its development can
suggest—in part because its descriptive and prescriptive
components are at stylistic and conceptual odds with one another;in
part because the dialectic of their relationship is typically covert;
and in part because that dialectic changes form as point of view and
prose style change.

Like virtually all nature writing, Sand County is dedicated to and
defined by two mutually exclusive conceptions of man’s relations to
nature: one basically descriptive, synthetic, and holistic; the other
essentially prescriptive, analytic, and dualistic. Man in Sand
County is, and ought to be, a plain member and citizen of the land
community. But he is also an exploiter and subverter of land
communities, and ought not to be. He is, whether he likes it or not,
an overseer and guiding force in the biotic community, a king “that
will not leave the world . . . the same place thatit was.” Yet heisalso
but “one of thousands of accretions” to the pyramid of life, and
cannot be otherwise. Nature, analogously, is the self-sustaining
system of energy circuits that contains and absorbs all men and
their artifacts. But it is also that which men naturally attempt (and
must attempt) to contain and absorb, if not in supermarkets and
power plants then in “mental images” and symbols. The land
pyramid is a “mental image” in terms of which humans must
conceive their actions. Yet it is also the contextual system, the
“revolving fund of life,” in which all those actions are taken,
including actions leading to the creation of “mental images.”

To be a part, yet to be apart; to be a part of the land community,
yet to view or see one’s self as a part of that community (and thus
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remain apart from it); to be a part of the biotic pyramid, yet to know
the pyramid and the terms of one’s position in it; to identify man in
terms of his environment, yet to know the terms of that environment
and the terms of man’s place in it; to present the land pyramid asan
accurate description of man’s relations to his environment, yet to
present the land pyramid as a “symbol” for land, a symbolic key to
an ethical system created and held by men, and not very many men
at that: both conceptions are as conventional in nature writing as
they are definitive in Sand County. So, too, are the impulses they
express and the needs they seek to satisfy. The one—an holistic
conception of man’s place in nature—aspires to a non-normative
theory of the development and operation of the geobiotic
environment, a disinterested account of the relations of organisms
(including men) and their surroundings. The other—an atomistic
conception—aims at a dualistic, and at least partially normative,
theory of man and nature; a bilateral, and at least partially
adjudicative, account of man’s relations to the geobiotic
environment; a conception of man and nature based on fundamental
distinctions between the natural (i.e. geobiotic and, therefore,
appropriate) actions of man and at least some of his civilized (i.e.
social and economic) habits.

The holistic conception of man’s place in nature is dedicated to the
proposition that man’s behavior—however distinctive, however
cultural, however linguistic—is finally, and fully, explainable in
the same basic terms as the behavior of other organisms. As a
combination of ideas and impulses, the holistic perspective is, thus,
geobiotic. It draws no fundamental distinctions between the
natural and civilized actions of men. It identifies man as an integral
part of the land community, and the other members of that
community as integral parts of man’s environment. It explains the
actions of men, whatever their form, as functions in and of geobiotic
systems. So, too, it explains geobiotic systems (and the behavior of
their constituents) as functions in and of human communities. It
represents evolution as a process subsuming human history and
containing man, even as he foreshortens food chains and “deranges”
the “normal” succession of nonhuman ecosystems. It emphasizes an
integral, on-going connection of man and land, even as man
“destroys” land, even as changing lands provoke changes in man—
the whole to be traced through time. And it, therefore, expresses,
and no doubt satisfies, man’s traditional desire to be immersed in
his surroundings.
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The atomistic view of man and nature, by contrast, presupposes
that some of man’s relations to land are integral, and that some are
not; that some members of the land community have integral
relations to man, and that some do not. Resting on the proposition
that “man-made changes” in the biotic pyramid “are of a different
order than evolutionary changes,” it represents evolution as a
process in which man participates only imperfectly, a process in
which he may early have participated but now, very often, does not.
Taking essentially nonhuman biotic communities as norms, it
explains the actions of men as functions in and of evolving geobiotic
systems only when those actions are consonant with the needs of
other elements in such systems, where “consonant” means con-
ducive to the continued, healthy existence of all present species. The
atomistic perspective identifies man as an integral part of the land
community only as his actions perpetuate and sustain its component
food chains and energy circuits. At the same time, it identifies man
as Homo sapiens, as a knowing creature capable of altering or
directing the course of evolution, a creature whose behavior can
only be partially explained in geobiotic terms. Asa complex of ideas
and impulses, it is, thus, bio-social rather than geobiotic, dualistic
rather than monistic. It assumes that man can do (and has done)
inimitable things to the pyramid of life, but it also assumes that man
has the capacity (unique among organisms on earth) to rectify his
misdeeds, to become (or once again become) a plain member and
citizen of the land community—only this time a knowing, self-
conscious citizen. And it therefore effectively expresses, and
perhaps satisfies, man’s continuing need to be on top of his
surroundings.

Taken together, these two conceptions of man’s relations to nature
are not only the logical antipodes to the world of Sand County; they
are also its warp and woof, its constant stylistic threads. They
intersect each other on almost every page of every chapter, and they
make the book as a whole a composition of opposites, a fabric of
coordinates converging from two radically different directions, a
fabric of ironies, ambiguities, and paradoxes. Together they
account not only for the frontside of Sand County—the overt
argument from land community to land ethic—but also for its
backside—the covert pattern of questions, doubts, and contrary
impulses that runs just behind its primary surface and upon which
its overt statements depend.

In Part III, of course, the dialectic cloth of Sand County, the web
of relationships between holist and atomist, is more abstract and
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more open than it is in either Part I or Part II. In two or three short
pages of “The Land Pyramid,” for example, one hears both holist
and critical dualist: Man is “one of thousands of accretions to the
height and complexity” of the pyramid of life, and “the trend of
evolution is to elaborate and diversify the biota.” In short, manisa
plain member and citizen of the evolving land community.
“Evolution is a long series of self-induced changes” in the circuit of
life, “the net result of which has been to elaborate the flow
mechanism and to lengthen the circuit.” And yet “man’s invention of
tools has enabled him to make changes of unprecedented violence,
rapidity, and scope” in the biotic pyramid. He has simplified its
flow mechanisms and shortened its circuits. His agriculture,
industry, and transportation have produced an “almost world-wide
display of disorganization in the land,” a disorganization that
“seems to be similar to disease in an animal, except that it never
culminates in complete disorganization or death” (p. 219).
Loosely interwoven as they are in Part I1I, the perspectives of the
holist and the dualist are comparatively easy to separate, and the
contradictions between them are readily apparent and inescapable.
If man s a plain member and citizen of the land community, “one of
thousands of accretions” to the pyramid of life, then he cannot be a
nonmember or conqueror of it; and his actions (like the actions of
other organisms) cannot but express and affect his position within
the pyramid of life. If “the trend of evolution is to elaborate and
diversify the biota,” and man is an inextricable part of the process,
then man cannot be simplifying its flow mechanisms or shortening
its circuits. If “evolution is a long series of self-induced changes” in
the circuit of life, and man’s actions are an inseparable part of
evolution, then “man’s invention of tools” cannot logically be said to
have enabled him to make changes of “unprecedented violence,
rapidity, and scope” in that circuit. Conversely, if man’s technology
has enabled him to make unprecedented changes in the circuit of
life, then evolution is not simply a long series of self-induced changes
in that circuit. It isin recent earth history, atleast in part, a series of
man-induced changes. If man s simplifying the flow mechanisms
and shortening the circuits of the biotic pyramid, then the trend of
evolution is not to elaborate and diversify the biota, at least not so
long as man is a functioning member of it. If man is an exploiter and
conqueror of the land community, then heisnot a plain member and
citizen of it, or at least he is a citizen only part of the time.
Because its composition is bold, direct, and expository; because its
alternative conceptions and arguments are unmediated by
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narrative occasions or shared communal experiences; Part I1I of
Sand County raises almost as many questions as it may seem to
answer : Is man a plain member and citizen of the land community?
Or is he a conqueror and exploiter of land communities? Or is he
both? Isman a citizen of the land community only part of the time? If
so, when? Under what conditions? Is he a citizen of the land
community when he thinks of himself as such, when he consciously
seeks to understand his place in the biotic pyramid? Do man’s
thoughts and language take him outside the land community? Or
are his thoughts, conceptions, and ethics (like his search for shelter,
food, and sex) simply expressions of his place in the pyramid of life?
And, if so, can any fundamental distinction be drawn between his
“land ethic” and any other ethic he may apply toland? Isevolutiona
long series of self-induced changes in the circuit of life? Or is it also
man-induced? And, if so, to what extent, when, and under what
conditions? If at least some man-made changes in the land are of a
different order than evolutionary changes, how is a man to tell
whether or not such a change (say the adoption of a land ethic) is
evolutionary?

Questions such as these, lying just behind the surface of “The
Upshot,” produce a series of critical uncertainties for the serious
reader of Sand County. Deriving, as they do, from the clash of
disinterested geobiotic science and interested socio-biotic criticism,
they create a pattern of critical doubts and ambiguities, a pattern
that surrounds almost every important statement in the final,
abstract section of the book. If, for example, “an ethic, ecologically,
is a limitation on freedom of action in the struggle for existence,”
then an ethic (any ethic) is very much like a water supply, a
windstorm, or a wheat field; like money, cancer, or language. Are
any of man’s ethics more than expressions of his geobiotic condition?
Have they ever been? Can they ever be? In what sense is a “land
ethic” or an “ecological conscience” more than an ecological event, to
be understood (as are other such “ethics” and “consciences”) as
another in the series of “successive excursions from a single
starting-point, to which man returns again and again to organize
yet another search for a durable scale of values” (p. 200)? Does all
history consist of “successive excursions from a single starting-
point,” successive searches after a durable scale of values? Or is
history progressive? Can man find in the land ethic a final, durable
scale of values? Have we learned “that the conqueror role is
eventually self-defeating,” because “the conqueror knows, ex
cathedra, just what makes the community clock tick, just what and
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who is valuable, and what and who is worthless, in community life”
(p. 204)? Can, or should, we learn?—*“A thing is right when it tends
to preserve the integrity, stability, and beauty of the biotic
community. It is wrong when it tends otherwise.” Is man to
determine when the biotic community is stable and beautiful? Or
must he take counsel from other citizens of the community— not
only pines, deer, and wolves but cheat grass, algae, gypsy moths,
and rats? Can man take anything more than human counsel with the
other members of the land community? Can such counsel ever
express more than the ecological interests of man and the specieshe
most closely identifies with? Is the problem we face simply a matter
of extending “social conscience from people to land”? Are we willing
to extend to other members of the land pyramid the conscience and
the consciousness that would make the notion of land community a
working analogy? Or would that simply be another human
imposition on the pyramid of life, another example of exploitive
anthropocentrism?

Virtually every key word in “The Upshot” has two mutually
exclusive meanings—one descriptive, the other prescriptive.
“Evolution,” for example, is the process of change that occurs over
time in the geobiotic environment. But “evolution” is also the
process by which the land sustains itself, the purpose of which is to
preserve the life of the biotic pyramid. “Ecological situations,”
similarly, are networks of organisms and environments changing
over time. But “ecological situations” are also the kinds of situations
that men ought to seek, the kinds of relations among organismsand
environments that must not be violated and which evolution is
designed to foster. “The land pyramid” is both fact and value. Soare
“the pyramid of life,” “the land community,” and even “the land.”

The conflicts between fact and value, description and prescrip-
tion, in Part I1I of Sand County are both radical and unconditional,
more radical and less conditional than they are in either PartIor
Part II. Neither narrative occasions nor shared regional ex-
periences are present to relieve the tension between them. “The
biotic pyramid” both “is” and “ought to be.” An “ecological
conscience” involves both a conscious understanding of the biotic
pyramid, a cosmogonic sense of what it is and how it changes, and a
desire to diseriminate its healthy and unhealthy states, a
teleological need to indicate where it oughtor oughtnottogo: “Inall
of these cleavages, we see repeated the same basic paradoxes: man
the conqueror versus man the biotic citizen; science the sharpener of
his sword versus science the searchlight on his universe; land the
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slave and servant versus land the collective organism” (p. 223). But
is not man a conqueror when he thinks of himself as conqueror? Or
even when he writes of himself as a plain citizen? Is not science
(scientia) the sharpener of his sword even when he styles it a
searchlight? Is not land a slave and servant even when, or perhaps
especially when, men call it a collective organism? Is not man
indeed a king, a king “that will not leave the world . . . the same place
that it was”? Does any organism leave the world the same place that
it was?

Logical and philosophical questions arise easily in “The Upshot”
to Sand County. One might even say “The Upshot” is designed to
raise such questions—by alternating conceptions of man’s relations
to nature, by juxtaposing competing theories of history, by rotating
“is” and “ought,” by interlacing fact and value. At the same time,
however, “The Upshot” exposes the basic threads of the book as a
whole, the elements that make up its imperative primary surface as
well as its interrogative sub-surface in Parts I and II no less than in
Part III.

Though they are less obvious in either Part I or Part II than in
Part III, the ambiguities and uncertainties that underlie “The
Upshot” arenoless central to “Sketches Here and There” or “A Sand
County Almanac.” In both Part I and Part 11, the web of relations
between holism and ethical dualism is tighter than it is in Part I1I
(though considerably more open in the second section than itisin the
first). Fact and value are more closely related than they are in “The
Upshot.” Competing theories of history and evolution, alternative
conceptions of man and nature, are more compactly interwoven.
And conflicts among the dialectic elements of Sand County,
conflicts often almost blatant in the last part of the book, are
therefore less conspicuous, though by no means less crucial to its
developing cloth.

In “Wisconsin” of Part II, “a new day has begun on the crane
marsh”:

A sense of time lies thick and heavy on such a place. Yearly since the
ice age it has awakened each spring to the clangor of cranes. The peat
layers that comprise the bog are laid down in the basin of an ancient
lake. The cranes stand, as it were, upon the sodden pages of their own
history. These peats are the compressed remains of the mosses that
clogged the pools, of the tamaracks that spread over the moss, of the
cranes that bugled over the tamaracks since the retreat of the ice
sheet. An endless caravan of generations has built of its own bones this
bridge into the future, this habitat where the oncoming host again
may live and breed and die.
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To what end? Out on the bog a crane, gulping some luckless frog,
springs his ungainly hulk into the air and flails the morning sun with
mighty wings. The tamaracks re-echo with his bugled certitude. He
seems to know.

* * * *

Our ability to perceive quality in nature begins, as in art, with the
pretty. It expands through successive stages of the beautiful to values
as yet uncaptured by language. The quality of cranes lies, I think, in
this higher gamut, as yet beyond the reach of words (p. 96).

This passage, like so many others in Sand County, presents a
divided picture of the natural world. On the one hand, it suggests
that man is not a part of nature, that nature—the crane marsh and
the events that go to make it up—is an essentially nonhuman
phenomenon, a set of processes that man participates in only
vicariously, however much he may wish otherwise. On the other
hand, it also suggests quite the opposite: that man is indeed a part of
nature, that nature—insofar as it is known and appreciated—is at
least as human as it is nonhuman, at least as much the product of
human ingenuity as it is the conditioner of man’s “creative”
impulses: an expression of his science, his language, and his needs
for order as much as it is their basic substance.

Perhaps the greater part of the passage implies that nature is
foreign to man, that nature is never more than inadequately
understood by men. “A sense of time lies thick and heavy” on crane
marshes, as it typically does not on man’s farms and cities. “The
cranesstand, as it were, upon the sodden pages of their own history.”
Men, by implied contrast, often seem to stand on the pages of a
history not their own, their own history being, too frequently, thin
and dry. Time, not man’s time, is the time of the crane marsh. And,
while man may, in one sense, know that time—know that lake,
mosses, tamaracks, cranes, and peat have built the crane marsh,
“this bridge into the future, this habitat”—man does not know,
perhaps cannot know, “to what end,” however much he may wish to.
The crane, on the other hand, flailing “the morning sun with mighty
wings” and bugling his certitude, “seems to know”—not only where
he has come from but also where he and his marshes are going—a
quality of knowledge man can perceive perhaps, but which he
cannot capture in language.

In such a world (at least half the world of Sand County) man isa
stranger to nature, a questing perceiver of natural processes, an
outside observer attempting with little success to encompass and
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comprehend cranes, crane marshes, and their relations. As
outsider observer, man only learns slowly to perceive quality in
nature. His efforts to capture such quality in language are a never-
ending, and seldom successful, struggle to reconcile his own needs
and his own terms with the nonhuman world around him. His
dilemmas are not the crane’s dilemma. He tries to write and
understand, while the crane simply goes on living. There is a world
of difference between cranes and the man who seeks to know them.

Tellingly, ironically, and inevitably, man’s desire to know, his
needs to order, explain, and understand (to the extent his needs
realized) set him apart from the very things he would know. In his
questing, ordering hands, a complex of sounds and silence, criesand
mists, arcs and spirals, becomes a crane marsh. The crane marsh, in
turn, becomes a product of ecological succession—mosses,
tamaracks, cranes, and peat—and more than that even. For the
differences between man and marsh are apparent not only in his
scientific propositions but also in his “poetic” figures of speech.
Ecological succession becomes “an endless caravan of generations”
building futuristic bridges, and the crane in his habitat becomes a
phoenix, a mythic being with a capacity for self-renewal and a
certitude that man can only envy.

In man’s hands, the crane becomes considerably more than a
plain member and citizen of the land community, more thanacrane
perhaps. For to be a crane in man’s ordering hands is not just to be
named. It is to be compared with other named things. It is tobecome
a member of complex systems—energetic, genetic, morphological,
and ecological—systems in which the thing you are swallowing
(what men call afrog)isnolonger a primary term, systems in which
“frogs” are replaced by “heat,” “waste,” “structure,” “energy,” and
“time.” To be a “crane” is to be invested with man’s hopes and
doubts, with man’s particular kinds of order.

Strangers though they may be in one sense, crane and man are in
another and no less significant sense, not strangers atall, but rather
acquaintances of the most intimate kind. As stylized products of
ecological succession and evolutionary change, cranes and crane
marshes express man’s needs to know at the same time they pattern
his knowledge. The crane marsh—the “bridge into the future,” the
“habitat” for the “oncoming host”—is a method for coming to terms
with living, breeding, and dying—for man no less than for the
crane. The crane, in turn—the bugling phoenix—is an assurance
that life is self-renewing, a means to knowing that something or
someone can answer the question “To what end?” even if man
cannot.
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Despite differences in their respective media, perhaps the crane’s
dilemma is man’s dilemma. Still, it is no doubt only in man’s power
to say in words, while trying to capture the quality of cranes in
words, that “the quality of cranes lies. .. asyet beyond the reach of
words.” It is no doubt only in man’s power to conclude with paradox
and yet, paradoxically, continue to seek resolutions to paradox—to
say in quite civilized words, in sentences far from “wilderness
incarnate,”

Thus always does history, whether of marsh or marketplace, end in
paradox. The ultimate value in these marshes is wildness, and the
crane is wildness incarnate. But all conservation of wildness is self-
defeating, for to cherish we must see and fondle, and when enough
have seen and fondled, there is no wilderness left to cherish (p. 101).

Mutually exclusive views of history and evolution, alternating
notions of man’s relations to nature, are no less central to Part I of
Sand County than they are to Part IIL. In Part II, however, history
and evolution are only infrequently presented as theoretical
constructs. Divergent views of manand nature are only occasionally
treated as concepts or “mental images.” And conflicts among the
dialectic elements of Sand County are, therefore, only inadequately
explained in logico-philosophic terms, tensions between man and
land, “is” and “ought,” are only partially represented as logico-
philosophic problems.

In “Sketches Here and There,” as one might expect, logico-
philosophic problems are presented in regional, national, and
cultural contexts. Ethical, metaphysical, and even scientific
questions are raised in context of regional economics, national
politics, and cultural traditions. History and evolution are embedd-
ed in regional development and ecosystematic change, in thedetails
of cranes and crane marshes, or coyotes and abandoned logging
camps. Man’s relations tonature are the crane watcher’s relations to
cranes, or the government trapper’s relations to the mountain,
Escudilla. By the same token, the crane watcher’s inability to
capture the quality of cranes in words is less an epistemological
dilemma than it is a shared, cultural difficulty. The paradoxes of
wilderness preservation are less logical problems than they are
communal concerns. And problems generated by competing ideas
of conservation are less theoretical difficulties than they are “our”
problems—emblematic problems that express “our” needs, national
problems that “we” have created, regional problems that “we” must
solve, if any solutions are to be found.
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Asonereturns from “The Upshot” to “Sketches Here and There,”
the dialectic cloth of Sand County becomes, in a sense, more
dramatic and more familiar. As the substance of Sand County
changes, as cranes and crane marshes, or farmers and cornfields,
replace concepts and symbols, so philosophic doubts become geo-
historical ironies. As point of view changes (from a predominant
third-person to a basic first-person plural), logical dilemmas
become bio-cultural ambiguities. The basic elements of Sand
County are held constant, while the patterns they form vary.

Asonemoves, in turn, from “Sketches Here and There” back to “A
Sand County Almanac,” the fabric of Sand County is further
compressed, its dialectic threads are even more closely interwoven
than they are in Part II. As the voice of communal experience—
regional and historical experience—becomes a personal voice, the
voice of the Sand County land owner, so socio-biotic ironies become
psycho-biotic uncertainties. As the historical time and space of geo-
cultural regions become the personal narrative time and space of a
Sand County farm, so logical dilemmas become psychological
dilemmas, and philosophical problems become personal problems.
Alternative notions of man’s relations to nature are absorbed in
personal narrative. Competing conceptions of history and evolution
are embedded in autobiographical experience. What had been “our”
traditions and desires become “my” personal habits and needs, and
“our” disagreement becomes “my” uncertainty. What ought to be
the case is what “I” wish for; what is the case is what “I” see, and
need to see; and any differences between the two are facets of “my”
personality.

In “A Sand County Almanac” the dialectic elementsof the book as
a whole are fully dramatized. Both cultural traditions and
philosophic questions are functions of an individual man’s relations
to his land:

I find it disconcerting to analyze, ex post facto, the reasons behind
my own axe-in-hand decisions. I find, first of all, that not all trees are
created free and equal. Where a white pine and a red birch are
crowding each other, I have an a priort: bias; I always cut the birch to
favor the pine. Why?

Well, first of all, I planted the pine with my shovel, whereas the
birch crawled in under the fence and planted itself. My bias is thus to
some extent paternal, but this cannot be the whole story, for if the pine
were a natural seedling like the birch, I would value it even more; Sol
must dig deeper for the logic, if any, behind my bias.
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The birch is an abundant tree in my township and becoming more
s0, whereas the pine is scarce and becoming scarcer; perhaps my bias
is for the underdog. But what would I do if my farm were further
north, where pine is abundantand red birch is scarce? I confess I don’t
know. My farm is here. -

The pine will live for a century, the birch for half that; do I fearthat
my signature will fade? My neighbors have planted no pines but all
have many birches; am I snobbish about having a woodlot of
distinction? The pine stays green all winter, the birch punches the
clock in October; do I favor the tree that, like myself, braves the
winter wind? The pine will shelter a grouse but the birch will feed
him; do I consider bed more important than board? The pine will
ultimately bring ten dollars a thousand, the birch two dollars; have I
an eye on the bank? All of these possible reasons for my bias seem to
carry some weight, but none of them carries very much.

So I try again, and here perhaps is something; under this pine will
ultimately grow a trailing arbutus, an Indian pipe,apyrola, oratwin
flower, whereas under the birch a bottle gentian is about the best tobe
hoped for. In this pine a pileated woodpecker will ultimately chisel
outanest; in the birch a hairy will have to suffice. In this pine the wind
will sing for me in April, at which time the bireh is only rattling
naked twigs. These possible reasons for my bias carry weight, but
why? Does the pine stimulate my imagination and my hopes more
deeply than the birch does? If so, is the difference in the trees, or in
me? (pp. 68-70).

“Is the difference in the trees, or in me?”—with that question the
Sand County land owner gives the dialectic of Sand County as a
whole perhaps its purest expression. On a November day, he poses
the question implicit in virtually all the logico-philosophical
dilemmas and socio-biotic inconsistencies of “The Upshot” and
“Sketches Here and There.” Is man a plain member and citizen of
the land community? Or is he its conqueror? Or is he both? Whydol
find man as plain member more attractive than man as conqueror?
Does the notion of man as biotic citizen stimulate my imagination
more than the notion of man as conqueror? If so, is the difference in
man’s actions, or is it in me and my notions? Am I citizen, or
conqueror, or both? Is the biotic pyramid a fact? Or isita figure of
thought and value? Is the difference between fact and figure, or fact
and value, a function of things in the pyramid of life? Or is it a
function of needs in man, and in me? Is there a difference between
what man knows and what the crane on the “Wisconsin” marsh
knows? And, if so, is the difference in what each knows, or in me?
Are man and nature both inextricable parts of a unified natural
whole? Or are man and nature distinct? And, if so, are the
distinctions in man and nature, in man, or in me?
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Crucial though such questions (and their answers) are to the
formulation of a land ethic in “The Upshot”; central though they are
to the conception of regions in “Sketches Here and There”; in “A
Sand County Almanac” they concentrate in one fleeting, reflective,
November moment of a self-conscious land owner’s life; they come
back to earth, as it were, to the relations of an organism and its
environment, the personal relations of a man and hissurroundings.

In the land owner’s almanac of Part I, the dialectic threads of
Sand County produce an autobiographical cloth, a closely woven
pattern of personal perceptions, individualized arbitrations, and
self-conscious reflections. As one might expect, in Part I of Sand
County epistemological and metaphysical dilemmas become
matters of momentary self-interrogation, passing rhetorical
queries of a man “wasting” his November weekends “axe-in-hand.”
Alternative approaches to history become idiosyncratic analogies
for “saw, wedge, and axe” as the man makes wood in February. The
events of history—a federal law prohibiting spring duck shooting,
for example—become personalized analogues for the growth-rings
on the oak he is cutting. Members of the human community—
neighbors, tourists, and speeding grouse hunters—become the
substance of occasional, and often self-gratifying, thoughts. And
nonhuman elements of the geobiotic environment become
configurations of singularly personal ideas and impressions.

A meadow mouse darts damply across a skunk track, provoking
questions and reflections, complex figures of speech and developed
conceptions, perhaps even concepts and mental images:

Why is he abroad in daylight? Probably because he feels grieved
about the thaw. Today his maze of secret tunnels, laboriously chewed
through the matted grass under the snow, are tunnels no more, but
only paths exposed to public view and ridicule. Indeed the thawing
sun has mocked the basic premises of the microtine economic system!

Perhaps the mouse does suggest man in his current relationships to
land, and perhaps some thaw will expose his habits of land use:

The mouse is a sober citizen who knows that grass grows in order that
mice may store it as underground haystacks, and that snow falls in
order that mice may build subways from stack to stack: supply,
demand, and transport all neatly organized.

But there is also a strong possibility that the mouse and his tunnels
represent each member of the land community, each member of the
land community (man included) soberly and selfishly pursuing the
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mouse-eat-grass, hawk-eat-mouse pattern that prevails in all
ecosystems: “To the mouse, snow means freedom from want and
fear.” And, in the next paragraph, to the hawk “...a thaw means
freedom from want and fear” (p. 4).

Perhaps the mouse, the hawk, and every other member of the land
community (man included) will continue to see snows, thaws, and
bio-economic organizations as meaning freedom from want and
fear. Maybe it is natural for man, mouse, and hawk to use their
surroundings in order to be free from want and fear. Perhaps it is
necessary that man, mouse, and hawk attack and exploit other
members of the land community—if not with underground
haystacks and economic systems, then with scientific explanations
and ethical judgments, with language and figures of speech. In
short, just as there is evidence to support an ironic and satiric
reading of the meadow mouse episode, so there is evidence to
suggest that the episode is nothing more or less than a pictureof the
actions and habits of one diminutivemember of the land community.
Or, to put it another way, just as there is evidence for a prescriptive
reading of the situation, so there is evidence tosupporta descriptive
interpretation.

Such are the ways of analogies and analogues that both the figure
and the thing figured are brought to the same end. Only the maker
of figures perhaps is provided momentary freedom from want and
fear, and even that kind of freedom seems terribly fleeting to the
self-conscious ecologist. In the end, then, we return to the man in
Sand County, to a man in a land community.

NOTES

1. In manuscript form at Aldo Leopold’s death in 1948, A Sand County
Almanac was prepared for publication by his second son, Luna. Published
in 1949 by Oxford University Press, it was initially read and and admired
primarily by devotees of nature writing, inveterate conservationists,
ecologists, and foresters. Original reviewers and reviews of the book were
utterly predictable—Joseph Wood Krutch in The N ation, Edwin Way Teale
in The New York Herald Tribune, and Hal Borland in The New York
Times—all sought to place Sand County in the popular tradition of
Thoreau’s Walden.

Between 1949 and 1952, Sand County proved successful enough for
Oxford to consider publishing some more Leopold material. Accordingly,
in 1953, Round River appeared—a selection of essays and notes from the
Leopold family journals edited by Luna Leopold. This second book,

" however, did not enjoy the success of Sand County, and, in 1966, Luna and
his wife, Carolyn Clugston Leopold, brought outan “Enlarged Edition”of A
Sand County Almanac. A testament of sorts to the failure of Round River,
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the “Enlarged Edition” combined eight essays from Round River with a
slightly emended text of the original edition of Sand County.

The “Enlarged Edition” proved surprisingly successful, perhaps beyond
imagination—but not primarily bécause of its increased length or the
material from Round River; rather because it happened to hit the marketat
the right time, just as the popular “acology movement” was getting off the
ground. In fact, Oxford was hard pressed to meet the new patterns of
ecological consumption. In 1968 it reprinted the original edition of Sand
County in paperback, and, in something less than two years (with precious
little advertising), Sand County became what, for a university press, is a
best seller, at 30,000 copies a year. So extreme did ecological demands
become that Oxford and the Leopolds eventually sold the paperback rights
to the “Enlarged Edition” of Sand County to efficient, mass-producing
Ballantine Books (1970). Aldo Leopold’s once unfinished draft was, thus,
available in three versions, all selling well. Such have been the vagaries of
“gcological conscience” in America that even its fondest advocates may
occasionally wonder at its substantial commercial success.

9. For an“early” interpretation of Leopold’s place in American history see
Roderick Nash, Wilderness and the American Mind (New Haven: Yale
Univ. Press, 1967). For the details of Leopold’s life and the development of
his thought see Susan L. Flader, Thinking Like a Mountain: Aldo Leopold
and the Evolution of an Ecological Attitude toward Deer, Wolves, and
Forests (Columbia, Missouri: Univ. of Missouri Press, 1974). For a brief,
nicely written story of the man and his land see Susan Flader’s essay in The
Sand Country of Aldo Leopold (San Francisco: Sierra Club, 1973).

3. The analysis which follows is concerned solely with the original (1949)
edition of Sand County, for at least two reasons: first, because it is the
original edition; and, second, because the “enlargements” of the 1966
edition add nothing to the formal characteristics of the original. In stylistic
terms, the “enlargements” of 1966 are a repeat of the original Part II,
“Sketches Here and There.” Page references to the 1949 edition are
parenthesized in the text.
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LIMNOLOGICAL RESPONSES OF CRYSTAL LAKE
(VILAS COUNTY, WISCONSIN) TO INTENSIVE
RECREATIONAL USE, 1924-1973

J. P. Baker ;md John J. Magnuson
University of Wisconsin—
Madison

ABSTRACT

Crystal Lake, in northeastern W isconsin, has approximately 70%
of its shoreline developed into camping sites and swimming
beaches. Results of a 1973 limnological survey of the lake were
compared with measurements taken by Birge, Juday, and
associates (1924-1942) to assess physical, chemical, and biological
changes. Secchi disc readings declined from 10.8 to 8.8 m. This
decrease probably resulted from mechanical disturbances of
human activity and increased rates of erosion and run-off from
shoreline use. Standing crops of phytoplankton and zooplanktondid
not change, but bacterial concentrations in the water rose by 90%.
The slight decrease in total phosphorus (13.5t05 wg/liter) probably
resulted from regrowth of the vegetation in the drainage basin after
the lumbering and clearing in the first decade of the 1900s. The
carbon dioxide equilibrium has apparently shifted as evidenced by
slight increases in alkalinity (1.0 to 2.6 mg/liter), specific conduc-
tance (10.0 to 13.2 umbhos), and pH (5.8t0 6.2)and adecreasein free
carbon dioxide (1.7 to 1.3 mg/liter). The small magnitude of these
changes could be accounted for by natural eutrophication processes.

INTRODUCTION

Recreational activities associated with natural water bodies are
rapidly becoming a major American pursuit. The recreation
experience is critically affected by water quality, and recreational
water quality standardshave been proposed (National Academy of
Sciences and National Academy of Engineering, 1973). Scientists
are also becoming increasingly aware that intense camping and
recreational use can in itself drastically change the quality of
natural aquatic systems (Worms 1965, Reigner 1966, Dotzenko et
al. 1967, Barton 1969, and National Industrial Pollution Control
Council 1971). : '

Crystal Lake, located in the Highlands Lake District of
northeastern Wisconsin, receives intense camping and recreational

47



48 Wasconsin Academy of Sciences, Arts and Letters [Vol.64

use. It is an infertile seepage lake with acidic soft water and high
transparency (Black et al., 1963). The lake occupies adepressionina
glacial outwash plain between two recessional moraines. The
saucer-shaped basin (see Fiig. 1) is bordered with fine, light-colored
quartz sand forming gradually sloping beaches around most of the
edge. The geology of the Northeastern Highlands Region has been
extensively reviewed by Thwaites (1929), Fries (1938), and Juday
and Birge (1941). Historical data on the limnology of Crystal Lake
are available from early studies by Birge, Juday, and their
associates (Juday and Hasler 1946). Objectives of our study were to:
(1) determine whether limnological conditions had changed
significantly in the past 30 to 50 years; and (2) relate any changesto
possible influences of heavy recreational use.

MATERIALS AND METHODS

Earliest literatureon Crystal Lake comes from E. A. Birgeand
C. Juday, and from their students and associates who undertook a
complete survey of the Highlands Lake District. In addition to
published papers, their results were recorded and maintained in a
card file available through the Laboratory of Limnology, Universi-
ty of Wisconsin, Madison. A list of publications on Wisconsin
limnology, 1871-1945 (Juday and Hasler 1946), contains at least 42
publications with information on Crystal Lake. Data for Crystal
Lake are thus extensive.

Characteristics were chosen for our 1973 study based on
completeness of the historical record, an ability to replicate the
data, and its importance as an indicator of the lake’s trophic status.
We used three sampling sites (Fig. 1): (C) lake center, (B) off the
beach in 3.5 m of water, and (R)a relatively low use “reference” area
in 3.5 m of water. Data from the center station only were compared
with previous data.

Table 1 lists characteristics measured in 1973, the sampling
frequency, reference for the 1973 method employed, and
reference(s) for the 1924-1942 data used for comparison. We
sampled from 23 May 1973 through 23 March 1974. However,
sufficient 1924-1942 data were available for statistical comparisons
with 1973 data only for the period from late June through
September. To minimize variations in results owing to
methodology, analytical techniques were modeled after those
employed in the 1924-1942 analyses. Some difficulties arose in
comparing 1973 data with previous data because sampling
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procedures during 1924-1942 were not consistent in method or
water depths sampled. Comparisons were made on a weekly,
biweekly, or monthly basis depending on frequency of the 1973
sampling (see Table 1). Because the number of data points available
for each week of the year varied greatly for 1924-1942 data, the
median for each week was used for comparisons with 1973 in
Wilcoxan’s signed rank test (Steel and Torrie 1960).

Groundwater flow rates through Crystal Lake were estimated
from the equation Q = k m i L(Todd 1957), and the estimated
permeabilities for glacial outwash sands in northeastern Wisconsin
(Jaquet 1974).

o} -

FIGURE 1. Contour map of Crystal Lake, at 2 m depth intervals (source:
Star Map Services, P. O. Box 18633, Milwaukee, Wisconsin).
Recreational development around the shoreline as it existed in
1973 and sampling areas are shown. Developed beaches are
shaded. The area of the camping sites is enclosed by a dashed
line. Triangles represent pit toilets; circles, hand-pump wells.
Sampling sites, C = lake center site at about 20 m depth, B =
beach station at 8.5 m depth, and R = reference station, alsoat
about 3.5 m depth.
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RESULTS

Limnological Changes

Four limnological characteristics increased significantly, four
decreased, and seven remained the same (summarized in Table 2).
The magnitude of the change was slight for most characteristics
(Figs. 2and 3). However, Secchi dis¢ depths (Fig.4)decreased by
2 m, and total bacterial counts in the water column (Fig. 5)

TABLE 2. CHANGES NOTED IN LIMNOLOGICAL
CHARACTERISTICS FOR CRYSTAL LAKE, 1973 MINUS
MEDIAN VALUE 1924-1942 (SIGNIFICANCE LEVELp <
0.01, UNLESS OTHERWISE NOTED). RANGES FOR
VALUES MEASURED IN 1973 ARE ALSO INCLUDED

Increased Decreased No Change

Alkalinity Light penetration Soluble phosphorus

all depths with Secchi disc? (trace, 0.5 - 5.5 ug/liter)
(0.5 - 4.3 mg/liter) (6.2 - 10m)

pH at 10 m Total phosphorus Plankton

(5.5 - 6.8 units) (2.2 - 8.0 ng/liter) dry weight

(0.3 - 3.4 mg/liter)
organic content
(0.10 - 1.8 mg/liter)

Specific conductance Dissolved oxygen in Zooplankton numbers
all depths the hypolimnion® (32-311/liter)

(12.4 - 14.5 pmhos) (7.6 - 12.1 mgyliter)

Total bacteria in Carbon dioxide? Phytoplankton numbers
the water at 5 and 10 m (46.5 - 700.4

(33 - 48,000/ml) (0.3 - 2.5 mg/liter) thousand/liter)

Temperature, depth of
thermocline (5-8m)

Total residue
(5 - 25 mg/liter)

Organic content of
sediments
(40.8 - 53.0%)

*Significance level 0.01< p< 0.05

"Significance level at 15 m depth 0.01< p< 0.05; for 15 and 18 m
combined  0.05< p< 0.10.
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FIGURE 2. Frequency distribution of differences (1973 minus median
value 1924 - 1942) for alkalinity, pH, per cent saturation of

oxygen, and free carbon dioxide, at various depths. Signifi-
cant differences indicated by * for 0.01< p <0.05, or ** for p
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Differences significant at p < 0.01.
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increased greatly (about 90%). Nitrogen data (nitrate, nitrite,
ammonia-N, and total-N) were not comparable owing to dis-
similarities in methods of measurement. Nitrate values in 1973
ranged from 0.0003 to 0.0077 mg/1, organic-nitrogen levels from
0.13 to 0.47 mg/1.

No fecal coliform bacteria counts are available for Crystal Lake
1924-1942, so changes in relative coliform counts through the
summer of 1973 were examined with respect to human use.
Coliform counts ranged from 0 to 413/100 ml. With one exception,
differences among the coliform counts at the three stations (C, B,
and R) were not significant. Coliform counts at the surface (sum of
three stations) were significantly greater on Sundays than during
midweek (Table 3). Numbers of campers on the night previous to
each of the coliform counts indicated more people present on
weekends than during midweek. However, the regression of
coliforms per 100 ml as a function of the number of persons at the
campground the night before was not statistically significant.

Although total plankton counts per liter, 1973 versus 1924-1942,
did not differ significantly at surface, 5, 10, or 15 m depths, the
dominant genera of phytoplankton collected changed. In 1973,
Dinobryon was by far the dominant phytoplankter, constituting
88.0% of the total count in samples in July 1973. The average
proportion for Dinobryon for the years 1924-1942 in July was only
1.3%. Dominant genera in 1924-1942 collections were blue-green
algae, particularly Chroococcus, Oscillatoria, and Microcystis. In
1973, these three genera composed only 1.3% of the phytoplankton
collected compared with 42.3% in 1924-1942.

Groundwater flow calculated for Crystal Lake, using an average
gradient of 2.6 m/km (Fries, 1938) and expected values for
permeability (k) (Jaquet, 1974) ranged from 505,000 liters/day to
2,680,000 liters/day. Calculated from a volume of 29 x 108 liters for
Crystal Lake, the range in flushing time is 3 to 16 years.

Development of Recreational Use

The exact date when camping around Crystal Lake became
popular is not known. Between 1900 and 1912, the region was
heavily logged. From approximately 1910 to the early 1950s,
informal camping sites were located on the strip of land between
Crystal Lake and Big Muskellunge Lake. :

The first major development for camping came in 1957 when 102
individual camping sites around Crystal Lake and 60 around Big
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TABLE 3. COMBINED (STATIONS C, B, AND R) SURFACE
COLIFORM COUNTS/100ML, ON SUNDAYS VERSUS
TUESDAYS (OR WEDNESDAY) IN 1973

Coliform Counts/100 ml

Sunday Tuesday Difference Dates
42 10 +32 3, 5 June
2 2 0 10, 12 June
40 60 -20 17, 19 June
63 46 +17 24, 26 June
276 85 +191 1, 4 July
281 29 +252 8, 10 July
162 108 +54 22, 17 July
167 93 +74 29, 24 July
301 75 +226 5 Aug., 31 July
281 223 +58 12, 22 August

Muskellunge Lake were established. Also in 1957, 20 open-
bottomed pit toilets were installed. Six of the pit toilets are located
up-gradient from the lake, the closest being 18 m from the shoreline.
Calculated from the estimated maximum permeability for outwash
sands in the Northern Highlands Region (Jaquet, 1974) of 500 liters
per day per meter, a minimum of 2.6 years is required for the
leachate to flow via groundwater from the toilets to the lake. Hand-
pumped wells for water supply were drilled, and a beach 213 m long
was developed, mainly by enlarging an already existing natural
beach.

Renovations in 1962 added another 30 units around Big
Muskellunge Lake. In 1965, the main beach area was expanded by
213 m. A 6.5 halawn and picnic area was also added at this time. In
1973, the combined campgrounds of Crystal and Big Muskellunge
Lakes covered approximately 50% of the shoreline of Crystal Lake
with 192 individual campsites, usually separated by 15to 20 m (Fig.
1). The 427 m beach plus the lawn covered an additional 20% of the
shore (F'. F. Reinemann, Superintendent of the Northern Highlands
State Forest, Trout Lake Forestry Headquarters, Wisconsin
Department of Natural Resources, personal communication, 1973).

Peak campground use to date occurred in 1970. From 1 July to 20
August (the major camping period) Crystal-Big Muskellunge
campground use averaged 99.1% of its maximum capacity of 192
units. Approximately 685 people were living in the watershed each
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night (assuming 3.6 people per unit as estimated by the Wisconsin
Department of Natural Resources). In 1973, Crystal Lake
campground was also visited by 313 dogs for a total of 1077 dog-days
at the campground. Twenty-three other pets also stayed at Crystal
Lake for a grand total of 1166 pet-days (unpublished data,
Wisconsin Department of Natural Resources records).

Information gathered from interviews with 44 groups staying at
Crystal Lake campground during the summer 1973 indicated that
swimming is by far the major activity of the campers. Persons 15
years of age and under spend an average of about 4 hours in the
water per day; those over 15, 2.5 hours per day. Counts of swimmers
on the main beach (Fig. 1) in summer 1973 ranged from 32to 470 on
fair weather days. Despite the ban on washing in the lake since the
late 1960s, we often witnessed persons applying shampoo and soap
in the lake during 1973. No shower or bath facilities are supplied at
the campground.

DISCUSSION

Several human activities might have affected the water quality of
Crystal Lake—namely, seepage from pit toilets, swimming
activities, presence of dogs and cats, and construction of the
campground facilities. The major impacts of recreation on Crystal
Lake have been to increase turbidity and densities of bacteria in the
water. A secondary effect of the increased turbidity was a slight
decrease in dissolved oxygen in the hypolimnion.

The average difference between 1973 and 1924-1942 Secchi disc
readings was approximately 2 m. The median reading in 1973 was
8.8 m. Plankton total counts and biomass have not changed
significantly and, thus, the decrease in light penetration must have
resulted primarily from mechanical disturbances from human
activity (priucipally swimming) and increased rates of erosion and
run-off from shoreline use. Swimming activities have been
hypothesized to increase turbidity of the water by stirring up of
bottom materials (Quigley and Andrews, 1974). In the construction
of the facilities at Crystal Lake, ground cover and trees were
cleared, roads and outbuildings built, and lawns planted. Such
activities could increase nutrient and particulate run-off into the
lake. Dotzenko et al. (1967) found heavily used areas in Rocky
Mountain National Park with areastrampled, soils compacted, and
vegetation cover destroyed altering run-off rates and soil stability.
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Bacterial increases probably resulted from bodily contact with
the water during swimming and from stormwater run-off over soils
and vegetation repeatedly contaminated with fecal wastes
(primarily from pets). The main emphasis in research involving
swimming has been related to increases in bacteria, as a result of
bodily contact with the water. A number of studies indicate
increased bacterial densities with recreational use of lakes
(Symons, 1974).

Bicarbonates have increased slightly in Crystal Lake, more likely
as part of a natural process than from human interference.
Increases noted for alkalinity and specific conductance were both
statistically significant, but the magnitudes of the differences were
small—1.5 mg/liter for alkalinity and 3.2 nmhos for conductivity.
The pH at 5 and 10 m depth generally increased by approximately
0.5 units. Dissolved carbon dioxide decreased by about 0.3 mg/liter
at 5 and 10 m depth. Conductivity, alkalinity, pH, and carbon
dioxide are all interrelated by means of the carbon dioxide cycle
(Ruttner, 1953).

Total phosphorus content decreased in 1973 relative to 1924-1942
data to less than half the values obtained in the earlier years.
Soluble phosphorus concentration did not change significantly.
Apparently the open pit toilets, wastes from swimmers, bathers,
and pets have not yet significantly added to the phosphorus load of
Crystal Lake. Childs (1972) concluded that nitrates and chlorides
may be transported via groundwater flows, whereas most soils are
capable of fixing large quantities of phosphorus (Dudley, 1973).
Decreases in total phosphorus and the shift from bluegreen algae in
1924-1942 as the dominant phytoplankton genera to Dinobryon in
1973 may have resulted from the redevelopment of a stable forest
ecosystem after the earlier logging. Dinobryon is considered
characteristic of low nutrient water (Hutchinson, 1967). Lawrie and
Rahrer (1971) suggest that conditions in Lake Superior have
become more oligotrophic since the days of clear-cutting and
burning in the first part of the 20th century. The turnover time for
water in Crystal Lake is between 3 and 16 years.

In order to improve the reliability of the above conclusions, the
limnological survey of Crystal Lake, especially the Secchi disc
readings, and light meter, total phosphorus, conductivity, and
oxyg