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Sparked by wonder. we weigh the raw stuff of
reality and. In disciplined ways. we grasp for
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Financial
(In thousands of dollars)

CURRENT FUNDS REVENUES
State appropriations .
Tuition and lees .
Gilts, grants, and contracts .

CURRENT FUNDS EXPENDITURES
Instruction. . . . . . . . . . . . . .
Research .
Public service .

Years Ended June 30

1979 1978 1977 1976 1975

$199,133 $184,470 $165,769 $152,130 $127,140
52,636 49,267 44,426 42,708 36,527

122,720 106,394 99,695 98,312 91,269

$157.355 $146,944 $135,243 $128,913 $113,782
79,946 72,129 63,391 58,736 55,327
34,850 30,930 27,259 30,217 24,168

ENDOWMENT AND LIFE INCOME FUNDS
Market value . ......... $ 95,339 $ 88,500 $ 87,200 $ 83,100 $ 78,100

PLANT FUND
Total asset value at cost
Bonds and notes payable

SCHOLARSHIP AND FELLOWSHIP
EXPENDITURES

Unrestricted sources
Restricted sources .

$954,524
47,354

$ 3,037
5,420

$854,201
48,335

$ 2,936
4,711

$797,140
47,663

$ 2,795
5,229

$763,282
47,565

$ 2,653
6,904

$715,727
47,246

$ 2,337
5,863

Enrollment
(Fall quarter)

TWIN CITIES
Graduate School .
Health Sciences .
Law
Veterinary Medicine .
All other colleges and schools .

1978

7,103
4,335

720
319

32,351

1977 1976 1975 1974

7,060 7,294 7,450 7,078
4,300 4,203 3,939 3,502

732 708 711 711
306 299 294 281

32,380 33,284 32,895 31,398

DULUTH
Undergraduate
Medicine
Graduate

CROOKSTON

Total enrollment

6,457 6,378 6,227 5,955
118 108 93 85
234 258 241 170

1,433 1,561 1,569 1,593

1,083 1,036 992 930

1,050 958 851 705--- --
55,203 55,077 55,761 54,727

5,370
60

148

851

536

51,494
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Return on Investment: J
The Unmistakable Conclusion Is That
Research Doesn't Cost - It Pays!

A Message from the President

Public support of university research activities
represents one of the wisest Investments made by the
citizens of this nation. Dollar for dollar, the dividends
derived from financing such investigations far exceed
the original expenditure of public funds. Nowhere,
perhaps, can this be seen more clearly than In the case
of the University of Minnesota and its research con
tributions to the people of this state and nation.

Consider, first, the size of the University of Minne
sota's research expenditures. The most recent figures
available (for 1978) indicate that the University se
cured more than $51 million in federally sponsored
research grants, placing this institution among the
leading universities in the nation in the receipt of
federal research funds. These grants not only support
a variety of basic and applied investigations, they also
contribute to Minnesota's economy by returning fed
eral tax revenues to the state. prOViding new jobs,
stimulating purchases, and generating state tax in
come. If we add to this federal commitment another
$2.4 million in state-sponsored research grants and
$10.3 million in privately sponsored research contri-

butlons, the total University expenditure for spon
sored research alone approaches the $64 million level.

But sponsored research is just one aspect of
research activity at the University. Total research
appropriations (including sponsored research) and
the corresponding percentage of total University ex
penditures for the past five years were: $55.3 million.
15.2 percent (1974-75); $58.7 million, 14.2 percent
(1975-76); $63.4 million, 14.3 percent (1976-77);
$72.1 million, 14.9 percent (1977-78); and $79.9 mil
lion, 15.1 percent (1978-79).

And what do these dollars buy? The answer is
knowledge, progress, and a return upon Investment
that enhances Minnesota's reputation as a state that
enjoys the good life.

Ask yourself. for example, what would happen to
Minnesota's economy without a strong agricultural
sector. Boosting that sector is University-sponsored
research that offers a 32 percent return on invest
ment In corn research, a 31 percent return on
soybean research, and a 17 percent return on beef
research.
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.Minnesota's Good Life

c·

Or ask yourself what Minnesota would be like
without its $2 billion taconite industry. This vital
industry was made possible through the investiga
tions of a University of Minnesota researcher more
than 50 years ago.

Or think about Minnesota's $2 billion high tech
nology industry. Two thirds of the scientists involved
in this important state enterprise were trained in the
research laboratories and classrooms of the Universi
ty of Minnesota.

Or, finally. ask yourself if there is any reia tionship
between Minnesota's reputation for prOViding the fin
est medical care facUities in the nation and the fact
that the Medical School at the University ranks as the
leading recipient of federal funds among the country's
medical schools.

These and countless other examples support an
unmistakable conclusion: investment in University of
Minnesota research doesn't cost, it pays!

Our annual report begins with accounts by 10
investigators of what they are doing and how they
perceive its value. To make the articles more accessi-

ble and appealing, we asked experienced editors at the
University to assist the scholars in preparing their
statements.

Taken together. of course, they represent only a
few snapshots in the album of countless research
projects currently being undertaken by our distin
gUished faculty. Nevertheless. we hope, they capture
both the crucial role that research plays in the Univer
sity of Minnesota community and the benefits that
accrue to the people of this state as a result of their
continued support of this research.

Cordially,

Cih. ~rd-
C. Peter Magrath
President
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RESEARCH/A Context for Learning

Microbial Metabolism
and Liberal Education

by Stanley Dagley

Instruct'ors who stick closely to as
signed textbooks risk presenting
fiat. two-dimensional views of their
subjects. Since good research is al
ways conducted with the conviction
that current ideas are never entirely
adequate. research should stimulate
a teacher to look upon textbook ma
terial from new perspectives and to
offer a more solid. three-dimensional
survey.

In the past, presentations of my
own subject have tended to focus on
human biochemistry. specifically on
an inhabitant of the human intes
tine. the bacterium E. coli. The first
biochemists were medical scholars,
and later research was also con
cerned with medical or, less fre
quently. agricultural problems. Most
biochemistry curricula. therefore.
have stressed the chemistry of life as
it relates to human beings and their
needs as organisms.

But if we view things exclusively
from this angle. we miss an exciting
new area. namely oxygen fixation.
or the incorporation of oxygen di
rectly Into chemical structures. It
is this process that microbes from
soil and water have at their disposal
when they accomplish those biodeg
radations that elude all other liv
ing forms: they possess a unique
ability to break down a multitude of
carbon compounds. releasing energy
and forming nutrients to support
growth.

For students In most universities.
this is an important perspective for I

the future. Though It Is not ade
quately treated in contemporary
textbooks. our research program en-

Stanley Dagley

courages students to take a global
view of biochemistry and Its environ
mental applications. with oxygen In
Its rightful place near the center of
the picture.

The study of microbes prOVides a
teacher with excellent opportunities
for illustrating the theme that a liber
al education requires some under
standing of natural science. Many
examples that demonstrated the im
pact of the unseen microbial world
upon human affairs were discussed
in a course called Microbes and Man
that I set up with a colleague for
freshmen nonscientists some years
ago.

For example, one can argue that
the infecting microbe of bubonic
plague was of more importance than
was human enlightenment in caus
ing the feudal system of the Middle
Ages to crumble. Epidemics that
killed one quarter of the population
of Europe gave rise to shortages of

labor that were the death knell of
serfdom. Moreover. as Barbara Tuch
man shows in A Distant Mirror.
thought processes were paralyzed by
the constant terror of being struck
down. apparently at random, by un
seen agencies; those who attributed
sudden death to divine retribution
could not even identify the specific
transgreSSions for which they were
punished.

We shall greatly undervalue the
contributions of science to the qual
ity of human life if we see as Its sole
purpose an increase of material com
fort. The universe will always be
mysterious and sometimes frighten
ing, but thanks to science. it makes
more sense than it did at one time.
and this understanding has liber
ated us from many of the terrors that
beset our ancestors. Moreover. as
my Oxford adviser once observed.
without poetry life loses color, with
out art It loses immediacy, and with
out science it loses structure and
coherence.

For me. therefore. it is sad to take
note of the extent to which science
has declined in public esteem during
my lifetime. It was most highly re
garded after the discoveries of the
19th century had revealed the causes
of many diseases and had made pos
sible apparent miracles of healing.
Its decline set in with the mass bru
talities of the 20th century. Those
who felt that academic experiments
in physics at the Cavendish Labora
tories in England had paved the road
to Hiroshima are now disposed to
fear that chemical technology will
poison the earth.

It Is all to the good for society to be
on the alert for such health hazards



and to respond with controlling legis
lation. The contributions of a uni
versity, however, should be more
positive-specifically. to extend
knowledge by environmental re
search and to see that students have
a grasp of the principles needed to
understand how problems have aris
en. A central feature must be an ac
count of the part that microbes play
in maintaining the global circulation
of the elements of life, particularly
carbon.

At the present time, my research
group is trying to understand how
various types of microorganisms are
able to grow with aromatic com
pounds as the mainstay of their
diets. In nature, there are many
chemicals in this category. but they
have one structural feature in com
mon: the benzene nucleus. Six car
bon atoms are tightly bound in a ring
to form a unit: this structure resists
attempts to open it, yet it is cleaved.
metabolized. and readily assimilated
as a nutrient by soil bacteria under
the mild chemical conditions re
qUired for life to flourish.

We can now list the reactions bac
teria use to degrade many of these
compounds, and we have recently
turned our attention to a yeast, iso
lated from soil. that has surprised us
by playing many variations upon es
tablished bacterial themes.

This research prOVides my gradu
ate students with many opportuni-

ties to use the knowledge acqUired in
their course work. In biochemistry.
they purify enzymes isolated from
microbes and use sophisticated
physical equipment to monitor reac
tions. They use organic chemistry
when they isolate, identify, and syn
thesize compounds formed by mi
crobes. And, of course, their
knowledge of microbiology is needed
when microbes are isolated, identi
fied, and cultivated.

I am also supervising the work
of four undergraduates who are
tackling simple research problems
and are. I believe, learning more
about the scientific life than it is pos
sible to glean from formal course
work.

In the summer months we were
joined by a faculty member from the
University of Leicester in England.
and this fall one of the graduate stu
dents will cross the Atlantic to work
with him in Leicester with the sup
port of a Fulbright scholarship. Next
year a scientist from India who is in
terested in environmental problems
and is supported by the World Health
Organization will be here to work
with us.

My whole research career has been
concerned with the biochemical re
actions employed by microbes to de
grade and use as food the chemical
compounds they encounter in na
ture. For this purpose the microbial
world marshals an astonishing

range of degradative skills unrivaled
by any other forms of life. Without
such activity, our planet would soon
be littered with the undegraded
chemical constituents of dead organ
isms. cycling of carbon would cease.
and carbon dioxide needed for photo
synthesis would not be replenished.

Most microbial species do not
cause disease. and most of them are
not the nuisance television commer
cials make them out to be. Com
mensurate with their important
environmental role. the weight ofmi
crobes on earth greatly exceeds that
of all the animals together. although
they remain hidden from sight. With
out them, life would not have evolved
and certainly could not continue.

The relevance of these considera
tions for chemical pollution is clear.
If a man-made chemical happens to
be attacked by enzymes used by mi
crobes in the normal course of their
existence. that chemical will dis
appear from the environment. If it
doesn't, it will persist as a pollutant
and may become a hazard to health.
It is evident that a knowledge of the
scope and limitations of microbial
capabilities is essential for rational
approaches to the problems posed by
chemical pollutants.

Only when we have a clear picture
of microbial activities in nature can
we hope to identify those features in
the chemical structures of man
made compounds that assist or im
pede the enzymes of those same
bacteria.

Stanley Dagley received his education in
biochemistry at the Universities of OJiford '
and London, andfor 20 years taught at the
University of Leeds. In 1966 he joined the
faculty of the College ofBiological Sciences
on the Twin Cities campus.

William Kell. who served as consulting ed
itorfor this article, is assistant to the dean
of the Graduate School.
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RESEARCH/Apprenticeships for Novice Scholars

For Young Historians .J

A student researcher (left photo) analyzes a document with the help of West
Central Minnesota Historical Center director Wilbert Ahern. Later (right
photo), she records for future reference memories of a local resident.

by Wilbert Ahern
When I began teaching on the

Morris campus In 1967, fresh out of
graduate school. It would not have
occurred to me to offer a research
course on local history. My education
had emphasized the national and In
ternatlonal scene, and I thought local
and regional history encouraged
parochialism.

But In trying to engage my stu
dents fully In historical study, I came
to see some advantages In a local fo
cus. Students could make connec
tions with their own experiences and
their family and community back
ground, and they could conduct orig
Inal research by drawing on a broad
range of sources. Our unique histori
cal research course Is now required
of all history majors at Morris.

One of my students, Dorothy Ped
erson. was interested In the ethnic
heritage of West Central Minnesota.
How did the Lutheran Church pre
serve the ethnic heritage of Minne
sotans of Norwegian descent? What
role did language play In strengthen
ing church authority? To what ex
tent did the use of Norwegian In the
churches as late as the 1950s
evidence resistance to Americaniza
tlon? In search of answers to
questions such as these, Pederson
pored over old church records and
the memoirs of church leaders and
Interviewed about 20 old-timers from
Pope County.

Other student researchers have
gone Into attics. warehouses, news
paper files, business offices, and
public buildings to track down pri
mary sources of history.

The student papers are stored on
the shelves of the West Central Min
nesota Historical Research Center on
the Morris campus in a cooperative
venture with the Minnesota Histori
cal Society. Since a colleague and I
founded the center in 1973, it has

contributed in several ways to histor
Ical research. In addition to student
papers, we have a growing collection
of tapes and transcripts of inter
views. a variety of manuscript mate
rials ranging from business records
to personal collections, and cartons
of old documents, photographs, and
letters.

The Harry H. Wells papers, found
In the attic of a local drugstore, are a
good example of the center's hold
Ings. These papers include records of
land Investment, mercantile and fi
nancial enterprises, and political

campaigns. In the future, historians,
and especially economic historians,
will turn to these documents to learn
more about the role of entrepreneur
ship and family ties in the trans
formation of the frontier into a rich
agricultural and commercial area.

Political historians should find the
center's collection of the correspon
dence of Alfred I. Johnson attractive.
A Farmer-Laborlte who was an early
advocate of the DFL coalition, John
son served as Speaker of the Minne
sota House and as a regent of the
University.
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History Starts Here

Projects such as Dorothy Peder
son's study of rellgious history wlll
also be enriched by our growing
stock of microfilmed church records.

The center's oral history collection
is yet another boon to the enterpris
ing scholar. The collection of more
than 150 interviews focuses on top
ics such as the Great Depression, the
immigrant experience, and radical
poll tics. In an undergraduate exer
cise in contemporary history, Ed
Nelson studied the powerline contro
versy. Now employed by the Minne
sota Historical Society, Nelson has
continued to provide oral histories
that are an important record of what
is destined to become, in the context
of the energy crisis, a classic case of
the conflict between private righ ts
and public needs.

Finally, our Minnesota census
project has created a machine
readable data base on Stevens
County in the period from 1870 to
1905. Henceforth, social historians,
geographers, and demographers will
be able to examine more closely the

transition of Great Plains society
from the days of the frontier to its
modern agricultural setting.

But despite all the advantages the
center offers scholars, its most cru
cial contribution is to the publlc, for
the expansion of local historical
scholarship ultimately enhances the
llves of the region's current residents
most palpably. Historian Theodore
Blegen, former dean of the Graduate
School at the University, said that
"history, like charity, begins at
home."

To the contrary, many rural Ameri
cans may feel that the action is else
where. But last fall the people of
Beardsley, Minnesota, experienced a
strong rekindling of pride and com
munity spirit. On Rural Heritage
Day, publlc school students used lo
cal history and some oral reminis
cences from our collection to remind
the adults of the struggles and suc
cesses of earller generations.

I have been most impressed with
the way in which our engagement
with the past, how witnessing the

mistakes as well as the triumphs of
our predecessors, has encouraged an
activism in the present. Far from los
ing themselves in the past. people
who learn about the rich background
of their community approach it with
hope and energy.

As a scholar I find satisfaction in
knowing that the history of this re
gion, long neglected, can now be
written. I am eager to bring the
sources to the attention of other
scholars. Long ago, one of the deans
among American historians, Freder
ick Jackson Turner, observed that
"the humblest locality has in it the
possibilities of reveallng in its his
tory, rightly told, wide-reaching
historical events." I agree.

Wilbert Ahern, who directs the West Cen
tral Minnesota Historical Center, has been
on the historyJaculty at the Morris campus
since 1967. Regional history is one oj his
major research interests.

Maureen Smith, who helped ProJessor
Ahem prepare this statement, is a writer
and editor in the Department oj University
Relations.
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RESEARCH/The Public Interest

Sky-Blue Waters. for
Future Voyageurs

•

by Jack Hargis

Gliding on sparkling blue waters In
a canoe while a bald eagle circles
overhead, I have to remind myself
that I am working. Field ecology cer
tainly has Its rewardS. But when I'm
caught In a violent thunderstorm or
In a cloud of black flies or mosqui
toes, the laboratory seems far more
appealing.

As an aquatic ecologist studying
visitor Impact on the many lakes of
Minnesota's Voyageurs National
Park, I spend about half the summer
on the water and the other half In my
mosquito-free laboratory on the Du
luth campus. Through the academic
year, two graduate students, a junior
scientist, and I analyze the summer's
collection of lake samples. Then the
time comes when I can get out the
canoe and backpacks and start work
Ing again in my laboratory of lakes,
Islands, and pines.

Minnesota's new national park ap
pears to be as much water as It Is dry
land, and the lakes I am studying
contribute In the finest sense to our
state's watery Image. Lying just be
neath the Canadian border, east of
International Falls, Voyageurs Na
tional Park offers wild and wet envi
rons to vlsl tors from across the
nation. Three wolf packs include
park territory In their home range, as
do many black bear, moose, and
white-tailed deer. Recreational use of
the area is distinctly water orien
ted-boating and fishing are the ma
jor purSUits.

Carved by glaciers from some of the
oldest bedrock at the earth's surface,
the Voyageurs region Is a reservoir
for soft water, which is low in mineral

content and vulnerable to human in
fluence. With Intensified use of the
park we have an Ideal opportunlty
Indeed, an obligation-to discover
how visitor pressure affects a lake.

A three-year research program
funded by the U.S. Department of the
Interior National Park Service and
the University's Graduate School will
provide the park administration and
resource managers with detailed in
formation on the planktonic fish
food organisms and associated phys
Ical and chemical features of the
park's waters. We'll then be able to
identify the regions where the biolog
Ical quality of the water is most sensi
tive to visitor pressure. Once this Is
accomplished, the park adminis
tration can take appropriate precau
tionary or remedial action to
maintain the aesthetic and recre
ational values of this unique area.

If we remind ourselves of some ba
sic science here, the marvelous bio
logical network of the park's waters
will be somewhat clearer. Plankton
are the minute plants and animals
adrift in the lakes' open water. The
plant plankton are primarily algae;
the animal plankton are more varied.
Most animal plankton are tiny crus
taceans, akin to crayfish and
shrimp, but there are also other
small animals such as the larvae of
aquatic insects.

Because of their short life span and
high reproductive potential, plant
and animal plankton both are valu
able Indicators of rapid Improvement
or degradation of water quality.
These traits, of course, make plank
ton an ideal Index for measuring hu
man impact.

Stressful environmental condi-

Jack Hargis

tlons, for example, often become ap
parent as a reduction In the diversity
of planktonic communities; more
sensitive species die, while only re
sistant types survive. Since plankton
form the base level of aquatic food
webs, changes in the abundance or
composition of the planktonic com
munity can ultimately be reflected In
fish populations as well. As a result of
their close association with water
quality, then, biologically significant
environmental disturbances can be
detected in the plankton, and It Is
possible to take action before a dis
turbance drastically affects the en
tire aquatic system.

But primitive conditions in the
Voyageurs National Park offer several
obstacles to the researcher Inter
ested in such a remote area. In order
to reach some of the lakes on the Ka
betogama peninsula, our team of
four must carry a 60-pound canoe,
plus 80 pounds of gear, over three- to

•

•



11

four-mile portages. which are often
quite difficult to traverse. Fortu
nately. the plankton samples and
sampling gear are lightweight and
easy to carry in a backpack.

The National Park Service has pro
vided a cabin at its Meadwood Visitor
Center as a base for our operations.
From there we service a network of
sample stations in 25 lakes. The larg
er lakes support two to five floating
stations each. whlle smaller lakes
have only one, at their deepest point.

After anchoring on station we
measure the temperature. dissolved
oxygen concentration. and water fer
tility from the surface to a depth of 15
meters. By measuring light intensity
with a submarine photometer at the
surface and at one-meter intervals.
we are able to make a profile of light
penetration to establish water clar
ity. Some of the lakes are quite trans
parent, with as much as 30 percent
of the incident light penetrating be-

yond the first meter. Others are
murky, allowing as little as 9 percent
of the light to pass through.

Water samples collected from vari
ous depths yield on-site information
on pH, alkalinity. and hardness of
the water. Back in the laboratory we
analyze each sample further for nu
trients essential to plant plankton
and aquatic plant growth.

We collect animal plankton by low
ering a fine mesh nylon net to a pre
determined depth and draWing it
vertically to the surface. The plank
ton so collected from 200 gallons or
more of lake water are concentrated
in two-ounce jars and preserved for
laboratory analysis. We use these
samples to measure animal plankton
production and to interpret the sig
nificance of the presence of certain
species.

In addition. I am constructing a
photographic identification flle of
pIankton-a "mug shot" file. in ef-

fect - to be used in training National
Park Service personnel to carry on
the monitoring aspect of this study.

Once we have delimited natural en
vironmental fluctuations. we can
view the consequences of human use
in perspective. Ongoing monitoring
efforts will reveal pollution points be
fore they become serious problems.
Such diligent water quality evalua
tion will enable us to preserve the bio
logical resources of backcountry
lakes as close to their pristine state
as possible, even though we now
share these lakes with thousands of
visitors from across the nation.

After completing his graduate education
at Washington State University, Jack Har
gisjoined the biologyfaculty at the Duluth
campus in 1977. He is trained in wildlife and
environmental biology.

Nancy Johnston Hall, who helped Profes
sor Hargis prepare this article, is a science
writer currently employed at the Laboratory
of Physiological Hygiene.
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RESEARCH/Human Health

Putting the Pressure

Louis Tobian discusses a project with two student research assistants.

by Louis Tobian

As everyone knows. the Medical
School's primary mission Is to train
new physicians. For a century. the
University has been teaching medi
cal skills to young people. preparing
them to go out and practice medicine
in Minnesota and elsewhere. But be
cause the science of medicine Is not
always as effective as we'd like. re
search Is necessary to Improve It.

Practicing physicians. however.
don't usually have the time. the sci
entific training, or the eqUipment
needed to tackle unsolved medical
problems. On the other hand. physi
cian-researchers at a university med
Ical center do have those resources.
And for years the Unlverslty's Medi
cal School has been among the top
five schools in the country, according
to research funds granted by the Na
tional Institutes of Health.

While I myself have continued both
to teach medical students and to
treat patients. I have also been en
gaged In a 24-year struggle to under
stand the basic mechanism of
hypertension-what we commonly
call high blood pressure.

There is no question that essential
hypertension. which affects one of
every six Americans. Is not really be
nign. High blood pressure Is, In fact.
associated with strokes, heart at
tacks, kidney failure. and heart fail
ure. A little background here on the
biology of blood pressure should
prove useful.

When we measure blood pressure.
we are gauging the force the blood
exerts against the walls of the blood
vessels. That pressure is higher In
the arteries. carrying blood away
from the heart, and lower as the
blood returns, via the veins, to the
heart.

Blood pressure Is measured in
terms of millimeters of mercury and
expressed by two numbers, usually

written one above the other. The
number on top is the systolic pres
sure, the pressure during the heart's
pumping stroke. The number on the
bottom represents diastolic pres
sure, the pressure while the heart is
relaxed between beats. A blood pres
sure of 120 over 80 is considered nor
mal. but the normal range extends
up to 140 over 90.

Hypertension Is a condition in
which the blood flow to the body is
about normal but the pressure in the
central arteries is abnormally high.
In spite of this high pressure, blood
now remains normal because the
channels In the arteries become ab
normally narrowed. Were it not for
the fact that constant high pressure
In the arteries causes premature ag
ing of those vessels. this situation.
with its normal flow of blood. would
actually be fairly satisfactory.

In recent years. researchers have
definitely pinned down the tendency

to hypertension as an inherited trait.
and people with high blood pressure
commonly display a strong family
history of hypertension. Unfortu
nately. in terms of diagnosis, the
early stages of hypertension seldom
produce any symptoms. So, until
they have their blood pressure mea
sured. most people don't even sus
pect they have the condition.

The danger, of course, is that the
damage caused by hypertension will
be too great to rectify by the time the
condition Is discovered. Some re
searchers have estimated, for ex
ample. that In moderately severe
hypertension the arteries age about
20 years prematurely. These exces
sively aging arteries cause many
heart attacks and strokes in middle
aged people aff1lcted with high blood
pressure.

Because it has to pump out the
normal amount of blood against the
high pressure In the arteries. the
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heart also suffers great strain from
hypertension. As I have noted, the
condition can, in fact, lead to heart
failure. And since the kidneys control
sodium, potassium, and fluid levels
in the body and produce substances
that affect blood pressure, hyper
tension also influences these vital
organs.

There are, of course, drugs that
physicians use to lower blood pres
sure. As many have undesirable side
effects, however, these drugs are far
from ideal.

Despite the great importance of
this disease as a cause of serious
health difficulties, we still do not
know its underlying cause. We don't
understand why some people have
high blood pressure while most do
not. Even though an army of re
searchers continues to examine this
problem, the complete answer stlll
seems beyond our reach for now.

Twenty-four years ago, our labora
tory here at the Medical School was
the first to find that, in hypertensive
patients, the artery walls had exces
sive amounts of sodium (salt) and
water. In essence, these artery walls
were waterlogged, and this condition
closed down the artery channels, re
sulting in hypertension. The situ
ation worsened when the extra
sodium in the arterial wall tended to
tighten the muscle there, contribut
ing further to the narrowing of the
artery channel.

In the late 1950s we began investi
gating certain kidney cells- called
juxtaglomerular cells-that produce
a substance called renin. After much
study we found that these cells, by
secreting renin, regulate blood pres
sure and the body's volume of fluids.
When the pressure in the arteries is
low because of bleeding or decreased
body fluids, the juxtaglomerular cells
secrete more renin. This causes the
body to increase its water and so
dium content and to narrow the ar-

terial channels. On the other hand,
when there is excessive body fluid or
excessive pressure in the arteries,
these cells cease to secrete renin,
thus lowering the body's fluid volume
and blood pressure. In cases of hy
pertension, naturally enough, these
cells may become hyperactive to
counter the body's imbalances. Medi
cation is then necessary to decrease
renin production and to lower blood
pressure to safe levels.

About 10 years ago, we began in
vestigating the kidney's interstitial
cells. These cells secrete hormones
called prostaglandins. In our re
search, we discovered that when we
used a certain drug the interstitial
cells ceased their production of pros
taglandins and the inner kidneys
doubled their sodium concentration.
We were thus alerted to the powerful
role of prostaglandins in regulating
the movement of sodium in the kid
neys. Although such a finding does
not necessarily yield immediate ben
efits, it is precisely from such frag
ments that medical knowledge is
built.

Today we are continuing our work
with a study of hypertension induced
by salt intake. We now believe that
human hypertension can be com
pletely prevented by a lifelong low
salt diet. Moreover. existing high
blood pressure can usually be im
proved by slightly decreasing sodium
in the body.

Although we have obtained some
answers concerning hypertension,
many questions remain. As phySi
cian-researchers, we naturally in
tend to keep searching for the
missing pieces of the puzzle. If we're
successful, we may be better able
both to treat and to prevent hyper
tension and its accompanying
problems.

Louis Tobian has served on thefaculty of
the Medical School in Minneapolis since
1954.He is apast chairman of the American
Heart Association's Council for High Blood
Pressure.

Robert Lee, who helped Professor Tobian
prepare this statement. is the health sci
ences writerfor the University News Service.
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A Sense of the Past-
...
1

by Ellen Stekert

Folklore is informally learned be
havior. It is not only songs and prov
erbs and old tales, but also many
important things people are not
aware of. It has to do with your val
ues, what you eat, the way you ar
range your kitchen, and what you
fear. It Is habits people develop so
they don't have to think about every
thing they do.

As a folklore scholar I chose to
come to Minnesota because of the
rich and diverse folk traditions in
this state. The students at the Uni
versityattracted me because of their
close ties to their origins.

Learning about Minnesota in order
to be able to do comprehensive and
accurate studies within the state has
not been simple. Indeed, it Is never
simple anywhere. I have been fortu
nate to have the help of the staff of the
Center for the Study of Minnesota
Folklife. No folklorist can do such a
mammoth job alone, and there Is
endless work to do in Minnesota. The
very formation of the center In 1976
was proof that I had chosen the right
state in which to spend the rest of my
academic years: no other state has a
legislatively mandated center.

Many people throughout the state
have welcomed me, from an elderly
man in Elysian who made, in old and
tried ways, some of the best sorghum
I've tasted to sisters in Clearbrook
who do traditional quilting.

Like many travelers in a new coun
try, I've made mistakes. When I first
visited Itasca State Park and watched
people walk across the Mississippi
River, I thought that they were sim
ply cooling off from the hot sun and
inadvertently causing pollution of
the river at Its source. I later learned
that it is a tradition to cross the great
river where it Is still only a narrow
stream. Even trained field workers
cannot escape their own ignorance.

Ellen Stekert

The only way to learn folklore Is to
listen and to meet the people who
carry on the traditions.

And, of course, there is urban as
well as rural lore. It did not take me
long to learn of the sharp-edged,
friendly rivalry between the Twin Cit
Ies. History tells us why it might have
begun-one had the transportation
and the first start. the other the mills
and new money-but folklore tells
how the feelings manifest themselves
to this very day, in the issue of a
sports stadium, for example.

Every group has its folklore, be
that group ethnic, regional, reli
gious, occupational. or political.

Some say that Roseau has a ghost
that appears to predict death. Minne
apolis' Wedge neighborhood has
numerous "haunted" houses. A part
of New Ulm was called Goosetown be
cause that bird was a staple in its
German diet. The Iron Range has a

rich amalgam of traditional folk
ways, from foods to games. because it
was inhabited by a variety of people,
people who talked, ate. played. and
danced differently.

Differences do not always breed
friendship. Folklore is full of pungent
jokes and not-so-complimentary be
liefs and legends. But that is the way
of all human beings. No matter how
often I hear folk jokes about the
weather, I know they cover a hearty
and humble spirit. the spirit of the
people of a state of which I am proud
to be a part.

My work has taken me to many
parts of this state. During the sum
mer of 1978 I was project director for
a cooperative endeavor between the
Center for the Study of Minnesota
Folklife and the Iron Range Historical
Society. Our objective was to explore
ways in which folklore could aid the
society in understanding the history
of the Range. Six professional folk
lorists examined Finnish, Swedish,
Italian, YugoslaVian, and other na
tional traditions in the area. Occu
pational folklore of the miners and
loggers was investigated, as were
children's games, social music. and
verbal lore. With the assistance of the
National Endowment for the Arts
(NEAl and the Iron Range Resource
and Rehabilitation Board, local resi
dents were introduced, through
workshops and individual training,
to the research methods and mean
Ings of folklore and folklife.

Again with the assistance of NEA.
and with the city of New Ulm, I am
directing a project through the Min
nesota Folklife Center. The program
will culminate in a display of authen
tic folk crafts at the annual New Ulm
Heritagefest. We'll carefully docu
ment our work, from the search for
people who practice the crafts and for
objects made with traditional skills
handed down by the residents' fore
bears to the final presentation of the

•
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crafts in the festival. Others with an
interest in German-American cul
ture or in the problems of presenting
home crafts in a context different
from that in which they were prac
ticed can then examine our work in
New Ulm. As in the 1978 Iron Range
project, of course, local people are
profiting, too, from introductory
training in collecting and analyzing
folklore.

This year I wlll also continue to col
lect lumberjack folklore. This work
was made possible by a grant from
the Blandin Foundation through the
Folklife Center. The findings. tapes.
films, and field notes will be deposit
ed not only in the center but also in
the Minnesota Historical Society For
est History Project. Such a record of

life in the logging camps will enrich
the historical record of lumbering.
Not all of it. however, is complimen
tary: body lice, or graybacks, and
other aft1ictions were as much a part
of that life as some of the songs and
tales that celebrate the profession.

Currently I am finishing a study of
a well-known St. Paul bawd, Nina
Clifford. one of the few legendary
women in the history of the city. As
head of the foremost bordello in St.
Paul. Clifford was one of the few
women who succeeded in business
early in the century. There were few
businesses open to her. but she did
eminently well in the one she chose.
To this day. 50 years after her death.
many St. Paulites recognize her
name with a restrained smile. and

many know at least one or two folk
legends about her.

Throughout the year I respond to
requests and travel the state from
one corner to another, lecturing and
playing the guitar, talking with the
people of the state and urging them
to understand and work with
their own folklore. It's our mutual
pleasure.

Ellen Stekert has been a professor in the
English department on the Twin Cities cam
pus since 1973. A former president of the
American Folklore Society, she also serves
as director of the Center for the Study of
Minnesota FOlklife.

Judy Vick. who helped Professor Stekert
prepare this statement, is a writer in the
Department of University Relations.
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AChance for Children
WhateverTheir Needs

by James Ysseldyke

The field of special education has
in many ways become a victim of la
bels. Terms like mentally retarded,
emotionally disturbed, and learn
ing disabled are used to describe
students who are experiencing all
kinds of academic or social difficul
ties. To cite one example. the term
learning disability initially offered
an acceptable alternative to such
stigmatizing, inaccurate, or highly
technical labels as brain injury, or
ganic behavior disorder, central
processing dysfunction, ordyslexia.

It has gained its broad acceptance,
however, at the cost of ambiguity.
Only nine state education depart
ments currently use the federal defi
nition for learning disabilities, and
others have established their own. In
the absence of a sound conceptual
framework, and with the resulting
vagueness of definitions, it is clear
that these various labels are assigned
to an extremely mixed group of
children.

Each year more than 250 million
standardized tests are administered
to 44 million children who attend
school. In Minnesota alone, 15,000
students are evaluated annually.
Test results, of course, are supposed
to provide information that will lead
to effective decisions for and about
students. The burden of determining
which students are handicapped. in
what specific ways they exhibit disa
bilities, and how these disabilities
can best be treated. falls for the most
part on school personnel.

Working with parents. educators
must make decisions that are critical
to the students involved-such as

whether to place a handicapped stu
dent in a special classroom or set
ting, seek appropriate special
instruction for the student in a regu
lar classroom, or design an individu
alized educational program to meet
the student's special needs. These
are all decisions to intervene in the
student's education. and they must
be based on a fair and impartial as
sessment of his or her specific prob
lems. Proper assessment. therefore,
is a common denominator for deter
mining both who needs special edu
cation services and what those
services ought to be.

Assessment is not merely testing.
It begins with the teacher's or coun
selor's identification of students who
differ to a given degree from what is
considered "normal." The formal as
sessment that follows includes un
derstanding the extent to which a
pupil is handicapped. the specific
nature of the handicap, and the edu
cational setting that will foster his or
her educational growth. It further in
volves planning a program. evalu
ating the individual's progress. and
determining the relative effective
ness of alternative instructional pro
grams. Each part of the assessment
process bears some influence on the
others, and each must be based on
adequate understanding of the stu
dent's difficulties.

Research that I have conducted at
Pennsylvania State University and at
the University of Minnesota. how
ever. has revealed problems with cur
rent assessment and intervention
practices. Tests are often adminis
tered for purposes other than those
for which they were designed, and
student performance on tests is not

systematically related to the effec
tiveness of specific intervention
techniques.

Although some tests work. the ma
jority now used in schools do not-at
least not for making critical deci
sions that affect children's lives. In
telligence tests. for instance, do a fair
job of telling educators how a young
ster differs in limited respects from
others of the same age, but these
tests cannot be expected also to serve
as adequate tools to plan educational
programs for individual stL\.dents.
Similarly. norm-referenced tests,
which compare a student's perfor
mance with that of a chosen refer
ence group, are only valid to the
degree that the student shares the
background, experience. and oppor
tunities of the reference group; when
this is not true, decisions to inter
vene in a child's educational life may
be harmful.

Even with adequate tests, deci
sions have been shown to be biased
by attitudes about the student's so
cial and economic background, sex,
physical attractiveness, or, in some
cases, by the political influence of the
parents. Furthermore. after a stu
dent has been identified as handi
capped or learning disabled, another
kind of bias-based largely on the la
bel itself-affects decisions about the
treatment he or she will receive.

These problems are compounded
by the fact that teachers and admin
Istrators are under considerable
pressure from federal and state legis
lators, the courts, and the public to
meet legal requirements and social
expectations for the treatment of
handicapped children. Yet they have
very limited means of complying with

•
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James Ysseldyke interviews a young student.

specific mandates. Suddenly educa
tors have found themselves In the
same situation as Industry execu
tives who must meet strict federal
requirements for environmental
quality without the technical know
how to comply immediately.

Public Law 94-142 (the Education
for All Handicapped Children Act)
and the Rehabilitation Act of 1973
contain several provisions that
schools must meet In assessing and
serving handicapped students. First.
schools must have policies and pro
cedures for Identifying handicapped
students; yet the task of sorting
those who are handicapped from all
who have social or academic prob
lems Is, given current knowledge, In
credibly difficult. Second. schools
are reqUired to have on record an in
dividualized education plan for every
handicapped student. and parents
have the right to challenge the
school's plans. Although educators
use assessment data to develop such
plans. empirical evidence Is ex
tremely sparse for links between pu
pil performance on tests and the
most effective plan.

Finally. educators are required to
select and administer tests in such a

way that they are racially and cultu
rally nondiscriminatory and to as
sess students In the students' native
language. But adequate Instruments
for doing so are lacking. as Is the
technical expertise necessary to com
ply with these legal reqUirements. It
Is obvious that educators face urgent
and complex problems In making ap
propriate decisions about chlldren
problems that result primarily from a
lack of research In this field.

Based on my study of assessment
and decision making. I have worked
to establish a systematic research
program In learning disabilities. As a
result. In 1977 the Bureau of Educa
tion for the Handicapped (U.S. Office
of Education) established the Unlver
slty's Institute for Research on
Learning Disabilities. one of five In
stitutes funded follOWing an Intense
national competition. The institute's
research has three long-term goals:
to Identify as early and as accurately
as possible students who need spe
cial instruction, to arrange the best
instructional settings for them, and
to decide which students will profit
most from alternative arrangements.

This research Is based entirely in
the schools and addresses practical

problems In need of rapid solution.
Specific studies are under way In 150
schools In 40 school districts In Min
nesota as well as In 10 other states.
At the same time. parents, teachers.
and administrators throughout the
state have helped us a great deal In
this research. despite the fact that It
has required a sensitive Intrusion
Into Important decision making
practices.

Institute studies have already had
a pronounced effect on local school
district practices. and. we believe. a
positive impact on the kinds of
intervention used with learnlng
disabled students. Future findings
are expected to have a similar impact
on state and federal educational
policies.

James Ysseldyke is director of the Uni
versity's Institutefor Research on Learning
Disabilities. He is a recipient of the Ameri
can Psychological Association's Lightner
Witmer awardfor outstanding research and
scholarly activity.

David Wetzel, an iriformation coordinator
for the College of Education, assisted Pro
fessor Ysseldyke with this account of his
research.
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Hunger and Harvests:
by George Ham

I originally chose the field of soil
science because of my farm back
ground: I was concerned about In
creasing the efficiency of agricul tural
production. Nitrogen fixation, an
area I'm currently working in, seems
to be a very promising way to improve
food and protein production with a
minimum energy expenditure.

Nitrogen fixation is a complicated
process, but the gist of it is fairly sim
ple, Soybean plants, for example, live
in mutual cooperation with bacteria
called rhizobia. These rhizobia form
little bumps, or nodules, usually not
quite as big as the eraser on a pencil,
on the roots of the soybean plant. The
bacteria and the soybean plant then
work together to capture-or fix, as
scientists and farmers say-nitrogen
gas, which makes up 80 percent of
our air.

While the soybean plant furnishes
food and a home for rhizobia, the
bacteria, in their nodules, convert
the gaseous nitrogen into nutrition
for the plant. Naturally enough, the
whole process is known as nitrogen
fixation.

Soybean production can be made
even more effiCient, however, by in
creasing the role of nitrogen fixation,
The soil independently prOVides 60
percent of the nitrogen a soybean
plant requires, and rhizobia fix
about 40 percent from the nitrogen
in the air. In an acre's 50-bushel crop
of soybeans, rhizobia nodules fix
about 100 pounds of nitrogen during
the growing season.

Our goal is to increase the amount
of nitrogen prOVided by rhizobia to
200 pounds per acre, Although Min
nesota farmers now average about 30
bushels of soybeans an acre and out
standing farmers manage 50 bush
els, this improved rate of nitrogen
fixation could raise the yield to 70
bushels.

Ifwe succeed, of course, the world's
growing population wi1l profit from
greater stocks of the soybean's excel
lent protein. We'll also need less
petroleum-based fertilizer to help our
crops along. And farmers wi1l reap
larger cash incomes,

If the soybean's future holds much
promise, Its past is interesting in its
own right. Both the soybean and rhi
zobia are natives of east Asia, with a
long common history in that region's
agriculture, The soybean didn't ar
rive in the United States, however,
until around 1800 and didn't become
an important American crop much
earlier than 1930, In those pioneer
ing years of production, farmers in
troduced rhizobia to their fields by
scattering rhizobia-rich soil from a
field where soybeans had already
been grown.

Around the turn of the century,
scientists developed a method of pro
ducing rhizobia artificially so they
could be applied directly to the soy
bean seeds or soil, The process of ap
plication was called Inoculation,
confusing since no needles are in
volved, Nowadays rhizobia are grown
in vats similar to those used in the
breWing process. Then they are
mixed with pulverized peat soil,
and the concoction is applied as a
powder.

My first exposure to the inocula
tion of soybeans was on my father's
farm in Iowa, We started by wetting
down the soybean seeds with water
and mixing them by shoveling them
back and forth on a cement floor.
Then we mixed in the rhizobia pow
der and shoveled the seeds back and
forth some more, Though I didn't
fully understand the operation's im
portance, I remember questioning,
even then, whether this was the most
efficient way of doing things,

Trying now to find that better way,
I work with my colleagues and gradu
ate students on the nitrogen fixation

George Ham

process. We conduct our research
largely in the fields of the southwest
ern two thirds of the state, where
most Minnesota soybeans are grown,

Like most species, rhizobia and
soybeans both include a number of
different varieties, Some soybean
lines, for example, have longer, nar
rower leaves than others, And certain
strains of rhizobia are better adapted
to fiXing nitrogen than others. Soy
bean production is complicated,
moreover, by the normal agricultural
problems of different soils and varia
tions in rainfall and temperature, In
our research, then, we want to over
come all these dissimilarities and to



George Ham, an Iowa State doctoral grad
uate in soil microbiology, has taught at the
University since 1967. His soybean re
search has attracted international atten
tion, evidenced by the papers he has been
invited to deliver in Australia, Austria, Ni
geria, and Scotland.

Robert Fauteux, who worked with Profes
sor Ham on the article, is a writer and editor
in the Graduate School Research Develop
ment Center.

would prefer to reduce their con
sumption of expensive petroleum
based fertilizers and let the rhizobia
do the work-agriculturalists in de
veloping countries are even more In
terested. With two thirds of the
world's population, these areas must
increase and Improve their diets. In
some countries. for example, people
eat too little protein, In which soy
beans are rich, and may eat fewer
than 70 percent of the calories the
average American takes In each day.

Most important of all, perhaps, Is
the bald truth that most developing
countries cannot afford nitrogen fer
tilizer. And even If they could pay for
it, they wouldn't have the transporta
tion facilities to dlstribut\e fertilizer
to the remote areas that need it.
For them, then, our work In nitrogen
fixation Is a matter of Intense
anticipation.

A cooperative project of the United
States and two African nations,
Morocco and Senegal, is a concrete
instance of the international Impli
cations ofour work. Late next winter,
In fact, I plan to visit both those
countries to assist In planting crops
that depend on large quantities ofnl
trogen for maximum yields. What
we've learned about matching soy
beans and rhizobia In Minnesota
may make a real contrlbu tion to their
hard-pressed farmers.

I expect to learn something, too, of
course. And In the final analysis, I
guess that's the motivation that un
derlies the research I'm doing.

readily yield their home ground to
newcomers, no matter how well we
scientists have bred these new
strains for Improved nitrogen fiXing.
When we apply new strains to soy
bean seed, for example, we find that
95 percent of the nodules that do
grow result from the older, natural
ized rhizobia. Only 5 percent develop
from the new strain we have intro
duced. And even when we have added
new rhizobia at up to 1,000 times the
normal rate, that discouraging pro
portion didn't change: only our costs
went up.

In further work at Waseca and
Rosemount, however, we found rea
son for hope. After digging up and
examining the roots of 1,600 soy
bean varieties, we discovered about
20 that were fiXing nitrogen quite
poorly with their naturalized rhizo
bia. When we inoculated these
varieties with our superior nitrogen
fixing rhizobia, soybean yields im
proved as much as 17 percent, or six
and one half bushels an acre. Even
with this Improvement, however,
these 20 varieties were still relatively
poor producers.

Our response has been to look for a
way to Incorporate the receptiveness
of soybean varieties with poor nitro
gen-fiXing rhizobia into new lines of
more productive soybeans. Plant ge
neticist Jean Lambert, a colleague of
mine on the St. Paul campus, is
working on cross-pollination of soy
beans to develop the kinds of high
yielding varieties, receptive to our
improved rhizobia, that we seek.
Lambert actually pollinates the pairs
of soybean varieties by hand; in their
natural state, soybeans are Individu
ally self-pollinating plants. So far,
our data indicate that Improved soy
bean varieties may show yields 15 to
20 percent above current production
figures.

If these potential results are attrac
tive to American farmers-who

find, amongst them, matching rhizo
bia and soybeans. With compatible
beans and bacteria, our crops should
flourish. But this is where our
troubles begin.

We call rhizobia present In the soil
from previous Inoculations natural
ized rhizobia. Like those who Immi
grated to our shores, these bacteria
have adapted to the local environ
ment and made it their home. When
we used naturalized rhizobia from
the Waseca area to Inoculate new
fields-containing no rhizobia-at
Grand Rapids and Crookston, soy
bean yields Increased 14 to 25 per
cent. In fact, when we selected other
naturalized rhizobia specially for
their ability to fix nitrogen, soybean
yields increased 37 percent, indicat
Ing just how variable the different
strains can be.

Unfortunately, we can't simply
choose rhizobia for their nitrogen
fiXing ability and then Introduce
them Into the production system. In
fields where soybeans have been
grown, naturalized rhizobia don't

The Soybean's Promise



Justice: Who Gets It

Roger Benjamin

large. totaling nearly 40,000, most of
them Ojibways. The Twin Cities area
has one of the largest urban concen
trations of Indians in the country.

Specifically. I wanted to answer
two questions: In what way, if any,
are American Indians overrepre
sented In the justice system? And
how does the treatment of American
Indians compare with the treatment
of other racial and ethnic groups?
Using data from the Minnesota Bu
reau of Criminal Apprehension Of
fender-Based Transactional System,
I prepared a statistical analysis of
American Indian involvement in the
justice system. The analysis focused
on several questions: What crimes
are Indians arrested for compared
with other groups? How are sen
tences meted out by race? Are Ameri
can Indians given more stayed or
suspended sentences? Are they
treated differently than their black or
white counterparts? What effect does
region-urban or rural-have on
treatment of American Indians?

The results of the study are disqui
eting. Arrest rates are much higher
for American Indians than for either
blacks or whites. When arrested.
whites are much more likely than In
dians to secure ball. AcqUittal and
dismissal rates. however, are much
higher for American Indians than for
whites. What this means Is that a
substantial number of Indians are
spending time in jail without bail,
only to have their cases dismissed
when they come to trial. Further,
whites are much more likely to re
ceive probation than are American
Indians.

And there are significant regional
differences. American Indians from
the rural northern counties are ar
rested 2.6 times more often than are
Indians In the metropolitan area,
and six times more often than their
white counterparts in the northern
counties. These findings give us sub-

sample of middle- and low-Income
Hispanics. blacks, whites, and Amer
Ican Indians In Minneapolis and St.
Paul.

While I was conducting this sur
vey. I was approached by members of
the American Indian community.
They asked that I also study the ap
parent overrepresentatlon ofIndians
confronted by Minnesota's criminal
justice system. This seemed a natu
ral outgrowth of my research. since
much if not all of American Indians'
lack of economic success has been
attributed to their values-a perfect
example of the cui ture of poverty the
sis In use. Moreover. the American
Indian community in Minnesota is

·a••---•-:

by Roger Benjamin

Cultural factors have long been
used to explain social phenomena.
Such factors playa critical role in the
decisions we make about different
ethnic and racial groups and have
considerable effect on public policy.
The debate Is complex and crucial:
Does a particular racial or ethnic
group reach a certain level of social
economic development because of Its
values-hard work and deferment of
gratification. for example? Or does
the social-economic level-the degree
of scarcity or abundance-mold the
values of the group?

Obviously. value systems and the
environment Interact. But the way
this interaction is viewed can have a
substantial Impact on the way public
policy decisions are made.

The "culture of poverty" thesis is
often used as an explanation of the
fact that certain racial groups have
not joined the social and economic
mainstream of American life. That
thesis holds that the poor are poor
because their values keep them that
way-that they do not value hard
work or realize that Immediate grati
fication may have to be foregone to
reach an eventual good.

My theory, however. is that Indi
viduals and groups make their
choices based on what I call their cog
nitive orientation. If individuals feel
that their environment is a scarce en
vironment, one that will not provide
much no matter what choices are
made. they are likely to make differ
ent decisions and have different val
ues than those who feel that the
environment Is adequate and that
Improvements can be achieved.

To test this thesis, I developed a
model of cultural values. In It. I gave
the values Independent status. at the
same time anchoring them In the en
vironment from which they spring. I
then surveyed a carefully selected-
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Cultural factors have long been
used to explain social phenomena.
Such factors playa critical role in the
decisions we make about different
ethnic and racial groups and have
considerable effect on public policy.
The debate is complex and crucial:
Does a particular racial or ethnic
group reach a certain level of social
economic development because of Its
values-hard work and deferment of
gratification, for example? Or does
the social-economic level-the degree
of scarcity or abundance-mold the
values of the group?

Obviously, value systems and the
environment interact. But the way
this Interaction Is viewed can have a
substantial Impact on the way publlc
pollcy decisions are made.

The "culture of poverty" thesis Is
often used as an explanation of the
fact that certain racial groups have
not joined the social and economic
mainstream of American llfe. That
thesis holds that the poor are poor
because their values keep them that
way-that they do not value hard
work or realize that Immediate grati
fication may have to be foregone to
reach an eventual good.

My theory, however, Is that Indi
viduals and groups make their
choices based on what I call their cog
nitive orientation. If Individuals feel
that their environment Is a scarce en
vironment, one that will not provide
much no matter what choices are
made, they are likely to make differ
ent decisions and have different val
ues than those who feel that the
environment Is adequate and that
Improvements can be achieved.

To test this thesis, I developed a
model of cultural values. In It, I gave
the values Independent status, at the
same time anchoring them in the en
vironment from which they spring. I
then surveyed a carefully selected

Roger Benjamin

sample of mlddle- and low-Income
Hispanics, blacks, whites, and Amer
Ican Indians In Minneapolis and St.
Paul.

While I was conducting this sur
vey, I was approached by members of
the American Indian community.
They asked that I also study the ap
parent overrepresentation of Indians
confronted by Minnesota's criminal
justice system. This seemed a natu
ral outgrowth of my research. since
much if not all of American Indians'
lack of economic success has been
attributed to their values-a perfect
example of the culture of poverty the
sis in use. Moreover, the American
Indian community In Minnesota Is

large, totaling nearly 40,000, most of
them Ojibways. The Twin Cities area
has one of the largest urban concen
trations of Indians In the country.

Spectftcally, I wanted to answer
two questions: In what way, If any,
are American Indians overrepre
sented In the justice system? And
how does the treatment of American
Indians compare with the treatment
of other racial and ethnic groups?
Using data from the Minnesota Bu
reau of Criminal Apprehension Of
fender-Based Transactional System,
I prepared a statistical analysis of
American Indian Involvement In the
justice system. The analysis focused
on several questions: What crimes
are Indians arrested for compared
with other groups? How are sen
tences meted out by race? Are Ameri
can Indians given more stayed or
suspended sentences? Are they
treated differently than their black or
white counterparts? What effect does
region-urban or rural-have on
treatment of American Indians?

The results of the study are disqui
eting. Arrest rates are much higher
for American Indians than for either
blacks or whites. When arrested,
whites are much more llkely than In
dians to secure ball. AcqUittal and
dismissal rates, however. are much
higher for American Indians than for
whites. What this means Is that a
substantial number of Indians are
spending time In jail without ball.
only to have their cases dismissed
when they come to trial. Further,
whites are much more llkely to re
ceive probation than are American
Indians.

And there are Significant regional
differences. American Indians from
the rural northern counties are ar
rested 2.6 times more often than are
Indians In the metropolitan area,
and six times more often than their
white counterparts In the northern
counties. These findings give us sub-
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and Why Some Don't
stantial reason to doubt the Impar
tiality of the crimInal justice system
toward AmerIcan IndIans, especially
In the rural northern areas of
MInnesota.

When we look at the economIc and
social conditions of individual Amer
Ican IndIans who are arrested, they
fit the culture of poverty notion.
Compared with other racIal and eth
nic groups in Minnesota, IndIans are
poorer, less well educated, and more
apt to be unemployed. But the larger
questions remaIn: Is thIs because
theIr values work against them? Is It
because they emphasize short-term
gratification and luck at the expense
of long-range plannIng and hard
work? '

I do not belleve so. It Is the settIng
in which people llve that shapes ba
sIc values. One must look carefully at
the mix of Incentives and sanctions
-those factors that either promote
or hInder a group from achIevIng
"successful" economIc behavIor-to
understand the effect envIronment
has on the group. As proof. I offer a
key finding from my survey. The val
ues of low-Income whites, blacks,
and HIspanics were found to be
very much like the values of low-in
come AmerIcan Indians. And middle
income American Indians exhibited
attitudes toward economic matters
remarkably like those of middle-in
come whites, blacks, and Hispanics.

I have turned the results of the
study over to the Minnesota Sentenc
ing Guidelines Commission and re
lated public interest groups In the
hope that the results of my research
wlll find practical application.

Roger Benjamin. a political scientist, has
been on the College of Liberal Arts faculty
since 1966. His most recent book is The Lim
its of Politics.

Eli2abeth Petrangelo. who helped Profes
sor Benjamin prepare this article, is director
of the University News Service.
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RESEARCH/Economic Growth for Minnesota

Screening Particles:
A Capital Idea

by Kenneth Whitby

The Particle Technology Laborato
ry was once criticized for putting
too much emphasis on the commer
cial end of research. But that's one
good reason why we have a leg up
on just about everyone else in this
field. As far as I can tell, in fact, ex
cept for administrative considera
tions, there's no sense in splitting up
the practical and the more purely Sci
entific sides of research. The Particle
Technology Laboratory would never
have done what it has done if we
hadn't had this attitude.

In some ways, of course, this point
of view grew out of historical acci
dents that tied our work to the Min
nesota business community very
early in our development. Many years
ago, for example, when I was stlll an
undergraduate at the University of
Minnesota, I took a summer job on a
project sponsored by the Mlllers Na
tional Federation. At that time, many
ml1ling companies had problems
with grain dust in their storage and
processing areas. Although my inter
ests lay in the field of heat transfer, I
had a young family to support and
was eager for work.

On this project. I was introduced to
the study of particles in the air
what most people call dust-and I
learned about the peculiar properties
of this form of matter. When the ini
tial project was finished, I stayed to
work on others related to the flour
industry.

In 1950, for example, the Plllsbury
Company was developing an angel
food cake mix and needed to measure
the size of the mix's particles in order
to assure proper consistency. Later,

Kenneth Whitby

when I was doing my graduate stud
ies, the Quaker Oats Company sup
ported me with a fellowship while I
helped them as a consultant.

By this time, I had naturally devel
oped some expertise in particle tech
nology, and I decided to make it my
career. Some of my professors tried
to discourage me; they said particle
technology was an odd thing for an
engineer to do. But I felt it was a field
whose time was bound to come. I also
thought it would be a lot of fun. Luck
ily, I've been right on both counts.

A good part of the excitement in
our research has come from the ac
tive participation of the state's busi
ness community. They're the ones
who gave us our start. both financial
ly and in terms of the kinds of ques
tions we've tackled. In 1953, for
example, the Millers National Federa
tion gave the University $15,000 to
purchase equipment for particle

studies. The next year, when I re
ceived my doctorate, the University
appointed me director of the newly
formalized Particle Technology Labo
ratory. And since then, of course, our
work has meant a continuing rela
tionship with Minnesota business.

I suppose the two most striking
evidences of our business connec
tion are the graduates we've edu
cated and the instruments we've
designed. Take the case of Thermo
Systems, Inc. (TSI). for example, be
cause this firm has benemed from
both of our products, students and
instruments.

In 1961, Leroy ("Mike") Fingerson
completed his Ph.D. in mechanical
engineering at the University. Gam
bling on a patent he had earned as a
student, Fingerson and four fellow
young engineers started TSI. The
company specialized in developing
and marketing fluid mechanics re
search instruments, including de
vices for measuring wind, for
aeronautical purposes, and the flow
of gases and liquids.

Despite the company's relatively
successful beginnings, TSI ran into
some of the early cash flow problems
that seem to plague all fledgling en
terprises. Fortunately, the Particle
Technology Laboratory was in a posi
tion to help. We sold the new firm a
unit of an instrument we'd devel
oped-a centrifuge size analyzer-so
they could do the custom service
work it makes possible. Particle
Technology Laboratory personnel
provided the training and consulting
necessary to get things gOing. And
the resulting sales made a significant
contribution to TSI's perseverance in
those difficult early years.



Mobile laboratories, designed and
operated by the Particle Technology
Laboratory, aided in a stUdy oj
power-plant emissions at NSP's
Sherco Jacility near Becker,
Minnesota.

i
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Other instruments we've engi
neered have similarly assisted the de
velopment of new Minnesota firms.
Environmental Research Corpora
tion, for one, has grown with help
from the laboratory and, though it
still has its headquarters here, it is
now a subsidiary of Dart Industries.
Sierra Instruments, a California
company, got its start here in Minne
sota with a boost from the Particle
Technology Laboratory.

More important than any instru
ment we've designed, however, has
been the flow of entrepreneurs we've
trained. Two of our graduates, for ex
ample, today manage successful con
sultantships of their own. And TSI,
now a multi-million-dollar corpora
tion, has four employees with gradu
ate degrees from the laboratory. As
my colleague Benjamin Llu, who took
over as the laboratory's director in
1973, has often said, our influence is
very broad in the industry.

Of course, we've fostered that influ
ence by looking to the needs of the
business community. All told, in
fact, we've marketed 13 instruments
we developed, and two more are cur
rently under consideration by po
tential licensees. For 3M and the
Donaldson Company, we've also pre
sented short courses in particle tech
nology, an area of interes t to all firms
that have environmental responsibil
ities or are concerned about particles
dispersed in their working places. In
August 1978 we had to turn away as
many applicants as we accepted for a
course on the measurement of air-

borne particles. And most of the par
ticipants were from industry.

We're also happy to cooperate with
firms that need scientific help on
things we know something about.
Last year, for example, we were part
ners in a study of smokestack emis
sions at Northern States Power
Company's Sherco plant in Becker,
Minnesota. Although the study was
not reqUired by any enforcement
agency, NSP, the Electric Power Re
search Institute, and the Environ
mental Protection Agency wanted to
evaluate the plant's scrubbers, the
devices designed to remove sulfur
dioxide and up to 99 percent of the
particulate matter from the power
plant's emissions.

With the addition of a new faculty
position this year, the laboratory's
staff includes six professors, six re
search associates, and about 35
graduate students. Our budget-in
the neighborhood of $1.2 million
originates almost completely out of
state and is spent, in turn, here in
Minnesota. Although I can't support
this with hard numbers, I estimate
conservatively that the Particle Tech
nology Laboratory has brought at
least ten times more money into Min
nesota than it has cost the state to
support our faculty. So the money we
have generated through contracts
and grants, as well as the revenues
produced by the five small busi
nesses spun off from the laboratory,
more than offsets the expenses we've
incurred.

I wouldn't have it any other way. All

too often, vast sums of government
money get wasted because research
ers won't shepherd their ideas along
the rocky road to commercialization.
They'll tackle the purely scientific
problems, of course, but they feel
that development to the commercial
stage is someone else's job.

At the Particle Techn.ology Labora
tory, we've always felt that it was our
responsibility to get our ideas into
widespread use. It won't do anybody
any good to have a great instrument
collecting dust on a shelf in the back
of the laboratory. So when we're
working on a project, we make sure
our instruments meet industrial
standards. A good engineer should
be able to do that.

In looking back over the laborato
ry's history. then, I can't say I'm sur
prised we've had a good relationship
with Minnesota business. After all.
our commercial developments don't
happen by accident. They're policy
here.

Kenneth Whitby heads the environmental
division of the mechanical engineering de
partment in Minneapolis. A member of the
National Academy ofEngineers, Whitby has
served as consultant on many projects in
cluding.jrom 1972 to 1976, the Chemistry
and Physics Advisory Committee of the En
vironmental Protection Agency.

Robert Fauteux, who helped Professor
Whitby draft his statement, is a writer and
editor in the Graduate School Research De
velopment Center.
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Answers to Questions

Ralph Holman

by Ralph Holman
In 1929, George and Mildred Burr

of the University of Minnesota an
nounced a discovery that would have
long-range and far-reaching effects:
they reported that fats contain
unique nutrients necessary to life.
The Burrs demonstrated that fat
molecules contain substances called
essential fatty acids; a year later, they
announced that linoleic acid ac
counts for most of the essential fatty
acid activity in common food fats and
oils.

At the time the Burrs were doing
their research, nutritional science
was in its infancy. Research empha
sis was on amino acids and vitamins;
fats were considered to be mere
sources of stored energy, scientifi
cally uninteresting. In fact, in the
same journal in which the Burrs an
nounced their discovery, a nationally
prominent nutritional scientist at an
Ivy League university published
studies of the effects of a low-fat diet
and concluded that fats had no
special nutritive properties. Thus
were essential fatty acids born into
controversy.

Over the past 50 years, hundreds
of investigators have examined phe
nomena related to essential fatty
acids. In 1971 this field was summa
rized in a 718-page book, but today
the task would require several
volumes.

In the 1950s, presentations of re
search papers on lipids-a category
of substances that includes fats, oils,
and waxes-were few and poorly at
tended at scientific meetings. Next
year there will be at least six meetings
with major emphasis on fats, oils,
and lipids. In May, the University of
Minnesota will host one such confer
ence, the Golden Jubilee Interna
tional Congress on Essential Fatty
Acids and Prostaglandins. Some 500
people are expected to attend.

When I was leaving Rutgers Univer
sity in 1941 to return to Minnesota
for graduate study in physiological
chemistry with Professor Burr, my
companions kidded me about work
ing on greasy stuff that could not
even be analyzed. I remonstrated
that I had no intention of becoming
involved with fatty acids. I had
planned to study sugar metabolism
with the help of laboratory equip
ment operated by Alfred O. C. Nier of
the physics department.

Just as my study was to begin,
however, Nier's lab was closed when
he and many of his colleagues left
campus to work with the Manhattan
Project on the development of the
atomic bomb. Nier, by the way. is
probably best known for his contri
bution to modern space technology:
mass spectrometers have been used

to analyze our stratosphere and the
atmospheres of other planets. Nier's
theoretical studies of mass spec
trometry design were, moreover,
necessary to the development of
instruments that helped us under
stand essential fatty acids.

Without eqUipment to study sugar
metabolism, I went to Professor Burr
and asked him to suggest a topic in
the biochemistry of lipids. A year lat
er, I had completed my Ph.D. re
search on how polyunsaturated
acids are spoiled when exposed to oxy
gen in air, and my career in lipid re
search was under way. The work
done by Burr and his colleagues and
students in the thirties and forties
concentrated on the chemistry, me
tabolism, and nutritional properties
of the polyunsaturated fatty acids
and made Minnesota, in that genera-
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-Never Really Asked
tion, the leader in the field.

The pioneering work done at the
University in the forties was the fun
damental research upon which prac
tical applications in nutrition and
medicine are being made today. For
example, graduate student Arild
Hansen studied the importance of es
sential fatty acids in human nutri
tion and found that many infants
with eczema had diminished levels of
circulating essential fatty acids. The
children responded favorably to di
etary supplements of polyunsatu
rated fatty acids.

The importance of some of the
early discoveries are only now begin
ning to be understood. Burr and his
associates demonstrated that the
major dietary essential fatty acid, li
noleic acid, is converted in animals
into a functional fatty acid, which, in

turn, is converted into a whole family
of regulatory substances called pros
taglandins. The structures of prosta
glandins were deduced through the
use of equipment similar to that de
veloped by Nier. Today, prostaglan
dins, which are a kind of hormone,
are being studied for their ability to
regulate metabolism.

During the war years, Burr and
bacteriologist H. O. Halvorson co
operated in research on antioxidants
and fats. Halvorson, who had been a
consultant to the George A. Hormel
Co. in Austin, Minnesota, was in
strumental in attracting support
from Jay Hormel for research proj
ects at the University. As a result, the
Hormel Foundation and the Univer
sity established the Hormel Institute
in 1942 to conduct basic research in
agriculture, food, and medicine. Its

earliest projects-done in Burr's lab
on the Minneapolis campus-were
studies of the nutritive properties of
soybeans and the chemistry of essen
tial fatty acids. In 1944. a small part
of the group that had grown up
around Burr was transplanted to
Austin, where the institute grew rap
idly in the wake of advancements in
lipid research in the forties and
fifties.

Since Burr's departure in 1946,
the Hormel Institute staff has grown
to approximately 95, including 10
faculty members. Its major research
has been in chemistry, biochemistry,
nutrition, and microbiology, all re
lated to lipids.

In the 1950s the great l1urry of re
search relating dietary fat to serum
cholesterol (both lipids) and heart
disease made polyunsaturated fatty
acid a household term. At first the
important correlation was thought
to be between total dietary fat and the
level of serum cholesterol. but the ra
tio of polyunsaturated fat to saturat
ed fat was later shown to have a
stronger effect upon serum choles
terol level. Therefore. the kind of di
etary fat. as well as the amount, has
an inl1uence on health. In the fifties,
the Widespread fear of heart disease
from high cholesterol levels resulted
in excessive consumption of polyun
saturated fat. Now. however, excess
polyunsaturated fat has been tenu
ously linked to cancer. Thus, we have
come to conclude that the admoni
tion of the Apostle Paul to practice
moderation in all things may also ap
ply to polyunsaturated fats.

In recent years, our research em
phasis has been moving toward the
relationships of essential fatty acids
to human disease and their impor
tance in nutrition. We have been
working on ways of measuring the
amount of essential fatty acids in the
diet and trying to determine what a
person's daily requirement of fatty
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At the Harmel Institute, capable high school students
from the Austin area have the opportunity to work part
time as research assistants. In many instances, this
experience has led them to careers in science and
medicine.

acids is. We are also pursuing studies
on the metabolism of polyunsatu
rated acids in individual cells and
how the structure of the acid influ
ences its metabolism and that of the
cell.

We are just beginning to recognize
the importance of dietary polyunsat
urated fatty acids in life processes.
We have found, for example, that
they are required structural compo
nents in the very fabric of living cells
and that they are components in the
complex lipid molecules that are es
sential elements in the active mem
branes of every animal cell. The
essential polyunsaturated acids are
also the parent substances from
which a whole variety of hormones
-important in the control of metab
olism-are derived. They exist in
great variety, each substance having
different effects upon different meta
bolic reactions and tissues. This
symphony of cooperating, interact
ing, and opposing substances is re
sponsible for the delicately balanced
control of rate and direction of me
tabolism in every cell of the body.

Conversely, of course, deficiencies
in the body's access to, or use of, the
essential fatty acids can disrupt
health. Abnormalities in the essen
tial fatty acids, for example, or in the
compounds in which they reside in
human tissue. have been found in a
variety of diseases, of which harden
ing of the arteries may be the most
prominent. Scientists have also dis
covered that cystic fibrosis and
worldwide chronic malnutrition also

are related to deficiencies in these
acids. And liver cancer. multiple scle
rosis. certain bacterial infections.
and several genetic diseases have
been linked to abnormalities in es
sential or polyunsaturated fatty acid
metabolism.

Many of our fundamental discover
ies about essential fatty acids have
been put to work. Infant formula
based on cows' milk is now being for
tified with essential fatty acids. Prep
arations for intravenous feeding of
hospital patients now contain fat
emulsions to prevent the essential
fatty acid deficiency caused by fat
free preparations. Polyunsaturated
diets are prescribed for the control or
relief of hardening of the arteries.
The polyunsaturated fatty acids in
food preparations are protected by
antioxidant additives. And new
crops and industries are taking ad
vantage of the high essential fatty
acid content of certain seed oils. The
new sunflower seed oil industry in
Minnesota has developed a whole
new technology for extracting. refin
ing. and preserving the essential
fatty acid content in sunflower and
soybean oils.

The conversion of the initial dis
covery of essential fatty acids to prac
tical use in human nutrition and dis
ease control has taken decades. At
the outset. George Burr and his asso
ciates had no idea where their discov
eries would lead them, and they had
no ideas about building a new indus
try for Minnesota. Nevertheless. the
sunflower industry has been one out-

come of their work. In science and
technology. the time reqUired to con
vert fundamental information into a
final product cannot be predicted.
The story related here is a classic ex
ample of a purely scientific motiva
tion haVing highly practical results
half a century later.

Ralph Holman has been a research scien
tist at the Hormel Institute in Austin since
1951 and its executive director since 1975.A
Minneapolis native. he received his bacca
laureate and doctoral degrees from the Uni
versity of Minnesota.

William Huntzicker. who assisted Profes
sor Holman with this account. teaches jour
nalism at the University of Wisconsin. River
Falls. For nine years he was a writer at the
University News Service.
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REPORT OF TOUCHE ROSS & CO..
INDEPENDENT ACCOUNTANTS

Board of Regents
University of Minnesota
Minneapolis. Minnesota

We have examined the statements of financial condition
of the University of Minnesota as of June 30. 1979. and the
related statements of changes in fund balances and current
funds revenues. expenditures, and other changes for the year
then ended. Our examination was made in accordance with
generally accepted auditing standards and, accordingly.
included such tests of the accounting records and such other
auditing procedures as we considered necessary in the
circumstances.

In our opinion. the financial statements referred to
above present fairly the financial position of the University
of Minnesota at June 30. 1979. and the changes in fund
balances and the current funds revenues. expenditures. and
other changes for the year then ended. in conformity with
generally accepted accounting principles applied on a basis
consistent with that of the preceding year.

Certified Public Accountants

Minneapolis. Minnesota
October 17. 1979
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STATEMENT OF FINANCIAL CONDITION
Current and Noncurrent Funds (In Thousands)

ASSETS
Cash and temporary investments .
Receivables-Note B .
Inventories . . . . . . . . . . . . . . . . . . . . .
Prepaid expenses and deferred charges . . .
Investment and equity in RUMINCO, Ltd.-Note H .
Investments-Note C . . . . . . . . . . . . . . . . . . .
Deposits with trustee .
Investment In plant-Note D . .

TOTAL ASSETS

LIABILITIES AND FUND BALANCES

LIABILITIES
Accounts payable .
Accrued liabilities .
Unearned income .
Notes and bonds payable-Note E .
Deposits held in custody for others .
Interfund balances

TOTAL LIABILITIES
CONTINGENCIES - Note H

FUND BALANCES
Current funds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Loan funds . . . . . .. .. . . .. . .
Endowment funds . .
Life income funds . .
Plant funds . . . ' .

TOTAL FUND BALANCE
TOTAL LIABILITIES AND FUND BALANCES

See notes to financial statements.
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Current Funds Noncurrent Total All Funds June 30

Unrestricted Restricted Total Funds 1979 1978

(Page 34) (Memorandum Only)

$ 64,122 $14,686 $ 78,808 $ 48,896 $ 127,704 $ 114,991
24,748 14,191 38,939 132,739 171,678 121,816
12,121 12,121 12,121 10,393
1,434 1,434 355 1,789 1,760
1,125 1,125 1,125 458

93,710 93,710 86,369
7,177 7,177 6,483

809,538 809,538 757,259

$103,550 $28,877 $132,427 $1,092,415 $1,224,842 $1,099,529

$ 15,062 $ 1,397 $ 16,459 $ 3,838 $ 20,297 $ 13,391
13,835 940 14,775 3,504 18,279 18,088
5,538 5,538 5,538 4,599

47,354 47,354 48,335
1,741 1,741 1,694

(3,203L (3,203) 3,203

31,232 2,337 33,569 59,640 93,209 86,107

I 72,318 26,540 98,858 98,858 88,135
38,165 38,165 36,973
95,151 95,151 88,290

I 185 185 185
899,274 899,274 • 799,839

72,318 26,540 98,858 1,032,775 1,131,633 1,013,422

$103,550 $28,877 $132,427 $1,092,415 $1,224,842 $1,099,529
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STATEMENT OF CHANGES IN FUND BALANCES
Current and Noncurrent Funds (In Thousands)

REVENUES AND OTHER ADDITIONS
Unrestricted revenue .
Federal appropriations .
State appropriations . . . . . . . . . . . . . .
Federal grants and contracts .
State grants and contracts .
Local grants and contracts .
Private grants and contracts .
Investment income. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Miscellaneous income. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Other additions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TOTAL REVENUE AND OTHER ADDITIONS

EXPENDITURES AND OTHER DEDUCTIONS
Educational and general .
University Hospitals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Auxiliary enterprises . .
Indirect costs recovered .
Refund to grantors .
Expended for plant facilities .
Other deductions .

TOTAL EXPENDITURES AND OTHER DEDUCTIONS

TRANSFERS AMONG FUNDS-ADDITIONS/(DEDUCTIONS)
Mandatory

Principal and interest .
Renewals and replacements .

Nonmandatory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
TOTAL TRANSFERS

NET INCREASE FOR THE YEAR
Fund balance at beginning of the year

FUND BALANCE AT END OF THE YEAR

See notes to financial statements.
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Total All Funds

Current Funds Noncurrent Year Ended June 30

Unrestricted Restricted Total Funds 1979 1978
(Page 36) (Memorandum Only)

$401,378 $ 401,378 $ 401,378 $ 366,879
$ 9,267 9,267 $ 5,000 14,267 9,189

28,858 28,858 51,493 80,351 60,737
77,581 77,581 8,649 86,230 69,859
4,727 4,727 37 4,764 4,824
1,965 1,965 1,965 1,775

40,681 40,681 4,865 45,546 38,566
3,390 3,390 4,436 7,826 6,748

644
1,178 1,178 70,248 71,426 74,861

402,556 166,469 569,025 144,728 713,753 634,082

244,314 150,904 395,218 395,218 362,320
87,445 53 87,498 87,498 80,077
46,693 28 46,721 46,721 42,544

13,048 13,048 13,048 11,403
68 68 68 993

40,546 40,546 48,793
12,443 12,443 18,678

378,452 164,101 542,553 52,989 595,542 564,808

(2,632) (38) (2,670) 2,670
(200) (200) 200 37

(12,518) (361) (12,879) 12,879
(15,350) (399) (15,749) 15,749 37

8,754 1,969 10,723 107,488 118,211 69,311
63,564 24,571 88,135 925,287 1,013,422 944,111

$ n,318 $ 26,540 $ 98,858 $1,032,775 $1,131,633 $1,013.422
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STATEMENT OF REVENUES, EXPENDITURES, AND OTHER CHANGES
Current Funds (In Thousands)

REVENUES
Tuition and fees .
Federal appropriations .
State appropriations .
Federal grants and contracts .
State grants and contracts .
Local grants and contracts .
Private gifts, grants, and contracts .
Endowment income. . . . . . . . . .
Other investment income .
Sales and services of educational activities .
Sales and services of auxiliary enterprises , .
Sales and services of hospitals .

TOTAL CURRENT REVENUES

EXPENDITURES AND MANDATORY TRANSFERS
Educational and general

Instruction .
Research. . . . . . . . . . . . .. . .
Public service .
Academic support .
Student services. . . . . . . . . .
Institutional support .
Operation and maintenance of plant .
Scholarships and fellowships .

Educational and general expenditures
Mandatory principal and interest transfers

TOTAL EDUCATIONAL AND GENERAL
Auxiliary enterprises

Expenditures .
Mandatory transfers for:

principal and interest .
renewals and replacements .

TOTAL AUXILIARY ENTERPRISES
University Hospitals

Expenditures .
Mandatory principal and interest transfers .

TOTAL UNIVERSITY HOSPITALS
TOTAL EXPENDITURES AND MANDATORY TRANSFERS

Unrestricted

$ 52,636

168,628
11,797

194
81

1,693
2,594
5,868

23,084
52,124
82,679

401,378

117,681
6,722
7,884

30,028
13,570
27,903
37,489
3,037

244,314
938

245,252

46,693

1,559
200

48,452

87,445
135

87,580
381,284

Year Ended June 30

1979

Restricted TOTAL

$ 52,636
$ 9,445 9,445

30,505 199,133
66,032 77,829

4,434 4,628
1,786 1,867

36,703 38,396
1,766 4,360

314 6,182
23,084
52,124
82,679

150,985 552,363

39,674 157,355
73,224 79,946
26,966 34,850
3,428 33,456
1,135 14,705

933 28,836
124 37,613

5,420 8,457

150,904 395,218
38 976

150,942 396,194,
28 46,721

1,559
200

28 48,480

53 87,498
135

53 87,633
151,023 532,307

1978

TOTAL

$ 49,267
8,851

184,470
70,484

4,905
1,552

31,529
4,628
4,559

20,581
48,250
72,879

501,955

146,944
72,129
30,930
30,424
13,429
26,624
34,193

7,647

362,320
266

362,586

42,544

1,578
253

44,375

80,077
68

80,145
487,106

OTHER TRANSFERS AND ADDITIONS/(DEDUCTIONS)
Excess of restricted receipts over

transfers to revenues .
Refunded to grantors .
Nonmandatory transfers .
Retained earnings-RUMINCO, Ltd .
Miscellaneous .

TOTAL OTHER ADDITIONS (DEDUCTIONS)

NET INCREASE FOR YEAR

See notes to financial statements.

2,436 2,436 7,378
(68) (68) (213)

(12,518) (361) (12,879) (9,186)
667 667
511 511 (271)

(11,340) 2,007 (9,333) (2,292)

$ 8,754 $ 1,969 $ 10,723 $12,557
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STATEMENT OF FINANCIAL CONDITION
Loan, Endowment, Plant, and Other Noncurrent Funds (In Thousands)

ASSETS
Cash and temporary investments .
Receivables-Note B .
Prepaid expenses and deferred charges .
Investments-Note C .
Deposits with trustee .
Investment in plant-Note D

Land .
Buildings and improvements .
Equipment .
Books, museum collections, and other .

TOTAL ASSETS

LIABILITIES AND FUND BALANCES

LIABILITIES
Accounts payable .
Accrued liabilities ................................................................................................•
Notes payable-Note E .
Bonds payable-Note E .
Deposits held in custody for others .
Due to current funds .

TOTAL LIABILITIES

FUND BALANCES
Loan funds

U.S. government loan programs
Federal portion .
University portion ~ .

Un iversity funds
Unrestricted _ .
Restricted .

Endowment funds
Endowment _ .
Term endowment .
Ouasi-endowment-restricted .
Ouasi-endowment-unrestricted .

Life income funds .

Plant funds
Unexpended

Restricted .
Unrestricted .

Renewals and replacement-restricted .
Retirement of indebtedness-restricted .
Net investment in plant .

TOTAL FUND BALANCES
TOTAL LIABILITIES AND FUND BALANCES

See notes to financial statements.

=



$ 3,838 $ 3,838 $ 1,796
$ 3 $ 165 3,336 3,504 4,371

12,605 12,605 12,904
34,749 34,749 35,431

1,741 1,741 1,694
$ 2,481 722 3,203 2,365

2,481 3 1,906 55,250 59,640 58,561

30,601 30,601 29,875
3,402 3,402 3,319

70 70 60
4,092 4,092 3,719

$ 65,975 65,975 62,913
12,780 12,780 11,977
15,337 15,337 12,426

1,059 1,059 974
185 185 185

100,733 100,733 56,156
31,214 31,214 28,730

4,645 4,645 4,115
2,997 2,997 2,837

759,685 759,685 708,001
38,165 95,151 185 899,274 1,032,775 925,287

$40,646 $ 95,151 $ 188 $ 1,906 $ 954,524 $1,092,415 $ 983,848
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STATEMENT OF CHANGES IN FUND BALANCES
Loan, Endowment, Plant, and Other Noncurrent Funds (In Thousands)

REVENUES AND OTHER ADDITIONS
State appropriations .
Federal appropriations ,
Federal grants and contracts .
State grants and contracts . .
Private grants and contracts .
Investment income .
U.S. government advances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Interest on student loans. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Permanent University fund additions .
Other additions. . . . . . . . . . . . . . . . . . . . .

Expended for plant facilities (including
1975-----$14,930; 1978-$11,339 charged to
current fund expenditures) .

Notes-bonds payable expended .
Retirement of indebtedness .

TOTAL REVENUES AND OTHER ADDITIONS

EXPENDITURES AND OTHER DEDUCTIONS
Loan cancellations. . . . . . . . . .
Administrative and collection costs . .
Refund to grantors .
Other deductions .
Expended for plant facilities. . . . . . . . . . . . . . . . . . . . . . . . . .
Retirement of indebtedness .
Disposal of plant facilities .

TOTAL EXPENDITURES AND OTHER DEDUCTIONS

TRANSFERS AMONG FUNDS - ADDITIONS
Mandatory

Principal and interest. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Renewals and replacements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Nonmandatory . . . .

TOTAL TRANSFERS
NET INCREASE FOR THE YEAR

Fund balance at beginning of the year

FUND BALANCE AT END OF THE YEAR

See notes to financial statements.



37

Total Noncurrent Funds
Year Ended June 30

Endowment Life Income
Loan Funds Funds Funds Plant Funds 1979 1978

(Memorandum Only)

$ 250 $ 51,243 $ 51,493 $ 30,332
5,000 5,000

39 8,610 8,649 25
37 37 38
92 $ 3,224 1,549 4,865 3,500

161 234 $ 7 4,034 4,436 3,959
2,687 2,687 2,724

548 548 482
112 112 86

3,229 1,770 4,999 148

56,415 56,415 59,937
3,298 3,298 5,859

---- 2,189 2,189 6,255
3,814 6,799 7 134,108 144,728 113,345

2.457 2,457 1,387
345 345 294

780
2 7 522 531 779

40,546 40,546 48,793
2,189 2,189 6,255
6,921 6,921 9,691

2,804 7 50,178 52,989 67,979

2,670 2,670 1,912
200 200 290

182 62 12,635 12.879 9,186

182 62 15,505 15,749 11,388

1,192 6,861 99,435 107,488 56,754
36,973 88,290 185 799,839 925,287 868,533----

$38,165 $ 95 151 $ 185 $ 899,274 $1,032,775 S 925,287
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NOTES TO FINANCIAL STATEMENTS
NOTE A - SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

The financial statements are presented generally on the accrual basis in accordance with accounting principles
outlined in the American Institute of Certified Public Accountants' audit guide, "Audits of Colleges and
Universities," and guidelines suggested by the National Association of College and University Business Officers
with the following exceptions, which are common practices for colleges and universities: (1) vacation and sick
leave are recorded principally when paid, and (2) gifts are recorded when received. The omission of the
preceding accruals does not have a material effect on the financial statements. Also, as permitted by generally
accepted accounting principles for colleges and universities, the University of Minnesota does not provide for
depreciation of physical properties. Fund accounting principles are employed to ensure observation of
limitations and restrictions placed on the use of certain resources available to the University.

FUND CLASSIFICATIONS
The accounts of the University are summarized for financial reporting purposes into the following six fund
classifications:

Current
Unrestricted - funds over which the University retains full control, to use in achieving its institutional
purposes including instruction, research, public service, and general supporting activities.
Restricted - externally restricted operating funds that may be utilized only in accordance with the purpose
established by the source of the funds.

Loan
Funds provided by the federal government, the state of Minnesota, and private donors for the express purpose
of making student loans. This is a revolving fund in that repayments become available for loans to other
students.

Endowment
Funds donated by individuals, agencies, and others that, as a condition of the gift instrument, have various
stipulations relating to the maintenance of principal. The principal of true endowment funds is invested
permanently for the purpose of producing present and future income. Term endowment funds are similar to
true endowment funds except that all or part of the principal may be expended after a specified period of time
or the occurrence of a particular event. Ouasi-endowment-restricted funds represent specific-purpose gifts that
have not yet been used for their designated purposes. Ouasi-endowment-unrestricted funds are gifts to the
University without restriction that have not been allocated by the University.

Life Income
Gifts and bequests on which the income is paid to persons specified by the donor during the lifetime of the
beneficiary; thereafter the principal becomes available to the University for use as specified by the originator.

Plant
Assets relating to investment in physical plant including new building construction, major building alterations,
and renovation and debt on University facilitieS.

Agency
Assets held in custody by the University for organizations or individuals.

CASH AND TEMPORARY INVESTMENTS
The cash balances of the various fund groups of the University are invested in two investment pools. The
Temporary Investment Fund consists primarily of high-grade, short-term commercial paper and the Group
Income Pool consists primarily of high-grade, long-term corporate and government bonds carried at cost
which approximates market at June 30, 1979.

INVESTMENTS
Investments are carried at market value.

INVENTORIES
Inventories for resale are carried at the lower of cost or market value, and other inventories are carried at cost.

INVESTMENT IN PLANT
Land, buildings, and other property included in the plant funds are stated at cost at dates of acquisition or fair
market value at date of donation in the case of gift. Although no provision is made for depreciation of physical
plant and equipment, the investment in plant is reduced annually by the cost of equipment and other property
disposals.

REVENUE RECOGNITION
Current fund revenues include all unrestricted gifts and other unrestricted resources earned during the
reporting period, and restricted current funds to the extent that such funds were expended for current
operating purposes. Revenues and related expenditures incurred in connection with the current summer
session are deferred at June 30.
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NOTE B - RECEIVABLES

At June 30,1979 and 1978, the receivable balances consisted of the following:

Current
Unrestricted

University Hospitals ...
Less allowance '" .

State appropriations
Accrued income
Other

Restricted
Unbilled charges. . . . . . . . . . .. . .
Other .

Loan Funds
Notes receivable.
Less allowance .....

Accrued interest

Plant Funds
Federal grants .
State appropriations
Accrued interest .

1979 1978

(In Thousands)

$ 20,393 $ 18,763
2,788 2,600

17,605 16,163

414 307
2,883 2,739
3,846 $ 24,748 4,629 $ 23,838

13,945 6,881
246 14,191 390 7,271

38,939 31,109

41,412 38,446
4.439 2,166----

36,973 36,280
797 37,770 766 37,046

7,904 5,585
86,953 47,264

112 94,969 112 53,661

$171,678 $121,816

NOTE C - INVESTMENTS

Investments at June 30, 1979 and 1978, consisted of the following:
1979

Market Cost Market
(In Thousands)

1978

Cost

U.S. Treasury bills
and commercial paper . .

Corporate bonds .
Common and preferred stock .
Mortgages and other.

$ 13,732
29,366
48,180

2,432

$ 93,710

$ 13,731
29,665
44,607

2,432----
$ 90,435

$ 9,593
35,746
38,610

2,420

$ 86,369

$ 9,575
36,787
37,402

2,420

$ 86,184

The combined investment yield earned on investments of the University, based on the average of month-end
market values of investments held, for the years ended June 30, 1979 and 1978, was 6.2% and 6.3%,
respectively.

NOTE D - CONSTRUCTION IN PROGRESS AND COMMITMENTS

Construction projects in process, principally buildings, that have been included in the assets of the plant funds
at June 30,1979, approximate $14,900,000. The estimated cost of completion of these facilities is $23,900,000.

NOTE E - NOTES AND BONDS PAYABLE
Notes and bonds payable represent general obligations of the University. Principal and Interest are being paid
from the net income of specific auxiliary activities or from student fees. The obligations bear interest at rates
varying from 2311% to 8% and mature at various dates through November 1, 2013. Obligations outstanding at
June 30,1979, mature as follows

1980.
1981 .
1982 .
1983.
1984 ..
1985 and thereafter

(In Thousands)
$ 2,217

2,682
2,278
3,899
1,611

34,667
$ 47,354
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NOTE F - PENSION EXPENSE

All employees of the University meeting the age and length of service requirements participate in civil service
(Minnesota State Retirement System), faculty (University of Minnesota), or Police Department pension plans.
The plans require contributions by both employer and employees. Pension expense of the University for the
years ended June 30, 1979 and 1978, was $19,744,000 and $17,934,000, respectively, which includes the
amortization of prior service cost throug h 1997.

As of the latest valuation date, June 30, 1978, the actuarially determined prior service cost of the Minnesota
State Retirement System was approximately 68.6% funded. The Public Employee Retirement Association police
fund was 82.4% funded. The Faculty Retirement Plan of the University of Minnesota is a defined contribution
plan and is fully funded. The Faculty Retirement supplement is a plan to provide benefits to faculty members
employed prior to 1963. This plan is being funded in the amount equal to the annual benefits payable to
retirees, plus the amount necessary to fund the actuarial deficit over a 12-year period. The dollar excess of the
actuarially computed value of vested benefits over fund net assets as of June 30, 1979, of the civil service and
police plans applicable to the University was not determined.

NOTE G - FOUNDATIONS

The University of Minnesota Foundation, the University of Minnesota Medical Foundation, and the Arboretum
Foundation are independent corporations formed for the purpose of obtaining and disbursing funds for the
sole benefit of the University. At June 30, 1979, the net assets of these foundations (not included in the
financial statements of the University) were approximately $39,094,000, of which more than $35,638,000 were
restricted funds. During the year ended June 30, 1979, these foundations distributed approximately $6,824,000
to the University.

NOTE H - LITIGATION AND OTHER CONTINGENCIES

In 1975, the Minnesota Supreme Court held that the defense of "sovereign immunity" would no longer be
recognized as the defense by a state governmental defendant for events occurring after August 1, 1976. The
Supreme Court also held that in the cases arising before that date, any governmental agency will be held liable
if it was performing a "proprietary" activity as opposed to a "governmental" activity. On July 27,1979, the
Supreme Court held that the University of Minnesota Hospitals do constitute a proprietary activity. The
University is asserting the defense of sovereign immunity in all other cases relating to the events before August
1,1976. The University, after comprehensive review, including consultation with counsel, is of the opinion that
it will be able to defend these actions successfully and, R3 to those matters involving the hospitals that are not
covered by insurance, the losses, if any, that may result in the resolution of these actions will not materially
affect the financial condition.

RUMINCO, Ltd., a wholly owned subsidiary of the University, was organized for the purpose of providing
substantial portions of the University's comprehensive liability insurance for claims filed after August 1, 1976.

NOTE I - FEDERAL GRANTS AND CONTRACTS

During the current fiscal year the University reached a settlement with the Department of Health, Education,
and Welfare and other federal agencies concerning approximately $34,000,000 of questioned federal research
expenditures between July 1,1972, and June 30,1974. The amount of the settlement was approximately
$400,000 and is included in the current year's expenditures.



Voluntary Support

Voluntary support of the University
of Minnesota continues to provide an
essential alternative funding source for
a growing number of programs serving
the University community. Alumni,
corporations, foundations. and other
fr,ends of Minnesota have shared their
resources, bolstering such areas as
student grants. medical research,
faculty development. program
expansion. and capital Improvements.

The University of Minnesota
received $34.5 million In voluntary
support in 1977-78. placing the
University sixth among the nation's
colleges and universities in the level of
private contributions. Among the
public land-grant institutions
reporting In a recent survey, the
University of Minnesota ranked ten th
In the amount of money received from
corporations. fifth In the amount
received from foundations. and fourth
in the amount received from
individuals who are not alumni.

The University of Minnesota
Foundation. the general fund raising
unit of the institution, received more
than $5.8 million In gifts during 1978
79. and had $29.2 million in assets as
of June 30, 1979. The Minnesota
Medical Foundation, which raises
funds for the Twin Cities and Duluth
campus medical schools, had net
assets in excess of $9 million on June
30, 1979. The medical foundation
provides more than $1 million
annually in the form of grants for
medical research, educational
development. equipment. and awards;
loans to medical students; and
sponsorship of alumni and student
activities.

Other fund raising units include
the Williams Fund of the Department
of Men's Intercollegiate Athletics, the
Patty Berg Fund of the Department of
Women's Intercollegiate Athletics, the
University of Minnesota Law School
Fund, the Freshwater Biological
Research Foundation, and the
Minnesota Arboretum Foundation.

The University of Minnesota is
committed to the policy that all
persons shall have equal access to Its
programs, facilities, and employment
without regard to race, creed, color,
sex, national origin, or handicap.
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