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by William Hoffman 

Pioneer Hall has changed some 
in the nearly half a century since 
it was built. 

No longer is it exclusively a resi
dence hall for men, nor is it still 
accessible by streetcar. Visiting 
hours are virtually unlimited, 
and students dine in denim 
these days. 

But until recently Pioneer Hall 
looked much the same as it did 
in the early 1930s when the cor
nerstones of both the north and 
south courts were laid and each 
of the 16 houses of the Georgian 
colonial building was dedicated 
to a famous Minnesota pioneer. 

In fact, it still looks much the 
same, despite a two-year $3.3 
million renovation designed to 
conserve energy, to improve 
plumbing, electrical, and fire
safety systems, and to allow for 
more economical use of space. 
The renovation was due to be 
completed in January. 

"In spite of the renovation, we 
were able to maintain much of 
the original character of the 
building, both outside and in
side," said Peter Hackett, 
director of the Minneapolis 
dormitory. "Our objective was 
to preserve its architectural 
charm whenever possible." 

Hackett said that Pioneer Hall 
had never undergone a major 
renovation and that its mechani
cal systems were failing when he 
arrived there five years ago. 

The Housing Office decided in 
1975 to renovate the dorm, 
Hackett said, and rather than 
putting it completely out of ser
vice for .a year it resolved to de
vote the summer months of 1977 
and 1978 to the project, with the 
contractor providing concen
trated work crews during these 
months. But a strike by con
struction workers delayed 
completion, which had been 
scheduled for the beginning of 
the current school year. 

"The only thing that went 
wrong was the strike," said Da
vid Anderson, director of the 
Housing Office. "It occurred in 
the middle of last summer and 
lasted six weeks." 

C. Luverne Carlson, assistant 
vice president for support ser
vices and operations, added that 
the strike "had a staggering im
pact and affected other trades 
involved in the renovation." 

"The students deserve the 
thanks," Anderson said. "We 
had to displace 110 residents to 
Frontier Hall and triple them up 
in double rooms with residents 
there." Hackett also cited the 

An Old Favorite Enters the Future 

Pioneer Hall in the 1930s 

students' cooperative spirit. 
"Our own residents and stu
dents in the other halls have 
been very understanding. I can't 
say enough about them," he 
said. 

"Excellent" cooperation helped 
reach the goal of "preserving 
and extending the life of the 
hall," Carlson said. "We look at 
this as a successful transition 
from one era to another." 

Funds for the renovation were 
provided by raising dormitory 
fees $5 per quarter for the next 
three years. 

Pioneer Hall has been one of the 
two most popular dormitories 
over the years, according to An
derson. Hackett said that the 
building, with its dignified ar
chitecture and interior decor, its 
many original fixtures and fur
nishings, and its comfortable 
three-room suites, "is what stu
dents expect a residence hall to 
look like when they go off to 
college." 

But some alterations of the origi
nal were necessary in order to 
meet electrical and fire ~odes 
and in the interests of conve
nience and conservation. 

"The new thermobreak windows 
are far more efficient," Ander
son said. "Also in the interests 
of saving energy we have added 
insulation to the attic and the 
dormers and changed the heat
ing system from steam to hot 
water." The heating system will 
be monitored from the Universi
ty power plant. 

Hackett said that the building is 
38 percent more energy-efficient 
than before the renovation. Each 
room has a heat control on the 
register, and bathrooms have 
been remodeled and equipped 
with new water-saving fixtures. 

"About a quarter of the expendi
ture was for life-safety features. 
We now have smoke detectors 
every 35 to 40 feet, and all of The 
16 stair towers have fire doors 
and sprinklers. We now have a 
sophisticated fire-alarm system, 
and we have connected all the 
houses so that there is more 
than one way out in case of a 
fire," Hackett said. 

The long, narrow corridors of 
Pioneer are broken now, but the 
renovation cost the building 
only two suites and in fact 
added about 30 single rooms, 
increasing the dorm's capacity 
from 551 to 568 residents. 

"By excavating the 'crawl ·spaces' 
in the basement we were able to 
provide room for a new televi-

sion lounge and expand our rec
reation room. We have a new 
woodworking shop, a sauna, a 
sewing roo~, a pool room, two 
music practice rooms, and an 
updated handball court," Hack
ett said. 

Dormitory residents affected by 
the renovation had mixed feel
ings about it. Scott Shuppert, a 
junior who has lived in Pioneer 
Hall for three years, is "all for it. 
It hasn't been an inconvenience 
for me at all." 

As a clerk at the main desk, 
Shuppert said he has heard 
some gripes and complaints, but 
only a few. "I'm one of the lucky 
ones because I just moved into a 
large single room on the fourth 
floor of house ~ one that was 
just finished," he said. 

Construction noise was not a 
problem for Shuppert, but it was 
at least a small problem for 
freshman Julee Richards. She 
said that she likes to sleep late 
sometimes and that the noise of 
the heavy equipment disturbed 
her. 

Some students were upset that 
f~cilities offered at the time they 
s1gned up to live in Pioneer 
have not been available. Evelyn 
Katzke, a sophomore, noted the 
absence of study rooms, game 
rooms, and a television lounge. 
Art Griffith was one of a few 

students displaced to Territorial 
Hall. "The renovation was an 
inconvenience to me in that 
there wasn't enough space for 
studying in my room and the 
study lounge was always full. I 
think my studies suffered 
some," he said. 

Protests from residents in early 
January called attention to areas 
of unfinished remodeling in 
several of the houses, and some 
residents have asked the 
Housing Office for rebates, 
citing safety hazards and 
inconvenience. 

''There have been no problems 
around the construction site this 
year," said Gene Callahan, gen
eral mechanic for the dorm. 
"Last year there was some dam
age to the equipment, probably 
because they started work before 
spring quarter was finished and 
some of the students were angry 
because of the noise. Besides, 
the noise carried more last year 
when they started working in 
the south court, right beneath 
the residents' windows. 

"But this year there were no 
problems in the north court," he 
said. "Except that some students 
might have picked up a few 
bricks here and there for 
bookcases." 



The main lobby in the 1930s and the main lobby today 
(above left). New light fixtures, emergency exit signs, 
and a new drinking fountain have been added. Addi
tional wainscoting has been matched to the original. 

The north cafeteria in the 1930s - family style dining in 
proper dress ....,.... and the north cafeteria today - cafe 
style dining in denim (left). Semicircular grillwork di
rects traffic to the lunchroom and the basement. Light 
fixtures, windows, and woodwork are the same. The 
room was remodeled in the late 1950s. 

The north lounge in the 1930s and the north lounge to
day (above). Pioneer Hall director Peter Hackett brought 
the original furniture out of storage two years ago. New 
light fixtures have been added "in keeping with the 
Georgian-colonial architecture." Two new doorways 
open from the south side of the lounge onto an enclosed 
landscaped courtyard where the north and south courts 
are linked. 
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by William Hoffman 

Who would claim that the hu
man stomach can't take a punch? 
Figuratively speaking, it may 
take several a day - depending 
on what and how much you eat 
- and still hang in there. But 
an adverse food and drug com
bination can knock it for a loop. 

Food and drugs don't always 
mix well in the digestive system. 
Usually the consequences of an 
unfavorable mixture are not seri
ous - perhaps only mild dis
comfort or poor absorption of 
the food or drug. But a few 
drug-diet interactions can be fa
tal, and the increasing use of 
drug therapy makes it more 
likely that dangerous interac
tions will occur. 

Joseph Cornell, temporary head 
of the drug information center at 
University Hospitals, said the 
study of drug-diet interactions is 
now at the stage that the study 
of drug-drug interactions was at 
10 years ago. He thinks the sub
ject isn't receiving enough atten
tion from researchers and that 
better understanding of it is 
needed by physicians, pharma
cists, and dietitians. 

"We wish we knew more about 
the interactions between drugs 
and food," he said. "We don't 
fully understand what the reac
tions are, and neither the phar
macist nor the physician usually 
knows the dietary habits of the 
patient.'' 

Dietitians are responsible for 
getting information on patients' 
eating habits in order to adapt 
their diets to the nature of the 
drugs they will be taking. But 
that poses problems of its own. 
According to Susan Marx, prin
cipal dietitian at University Hos
pitals, dietitians must rely on a 
patient's being candid and 
cooperative. 

"When a doctor puts a patient 
on drug therapy, we are charged 
with the mundane task of find
ing out what the patient's diet 
is, whether he or she eats at 
home or someplace like a fast
food restaurant, and if the pa
tient likes such things as candy 
and cookies," Marx said. "We 
have to rely on patients' telling 
us what they eat." 

Cornell said that food sometimes 
interferes with the absorption or 
elimination of a drug, or vice 
versa. Pharmacological agents in 
foods, whether natural sub
stances, food additives, or con-

Some Dos and Don'ts 
of Pills and Victuals 

• 

taminants, may interfere with 
drug therapy. And drugs may 
inhibit appetite. 

As a general rule, drugs are ab
sorbed more slowly when taken 
with food, and many drugs lose 
their effectiveness when they 
must compete in the stomach 
with large amounts of food. As
pirin, for example, is poorly ab
sorbed with food, and penicillin 
can be destroyed when the 
stomach's gastric juices are acti
vated at mealtime, Cornell said. 
That kind of conflict can be pre
vented by careful timing of 
meals and medication. 

The rate of absorption is more 
important for some drugs than 
for others. Some drugs will work 
even if they are absorbed 
slowly. But others, such as 
antibiotics, need clear sailing in 
order to reach effective 
concentrations in the blood. For 
them, food is an obstacle. 

Certain foods may affect the to
tal amount of a drug absorbed as 
well as the rate of absorption. In 
the case of the antibiotic tetra
cycline, this is important. Inter
action with the calcium in dairy 
products can reduce the concen
tration of tetracycline in the 
blood almost to zero, Cornell 
said. 

Some foods alter the effects of 
drugs by changing the body's 
acid-base balance. According to 
Cornell, many juices and other 
beverages contain citric acid, 
which changes the gastrointes
tinal p!I balance. This may slow 
down the rate at which such 
drugs as aspirin are absorbed. 

Some drugs are more or less ef
fective depending on the nature 
of the patient's diet. Griseoful
vin, an antifungal drug, devel
ops a much higher concentration 
in the blood plasma when taken 
with a high-fat meal than with a 
high-protein meal or on an 
empty stomach. 

Warfarin, an anticoagulant, is 
reported to be less effective if 
the patient eats leafy green veg
etables that contain vitamin K, a 
physiological antagonist of war
farin. But Cornell called this in
teraction "not significant" 
because dietary sources of 
vitamin K are negligible 
compared with the amount 
produced naturally within the 
human body. Reports like this 
"merely contribute to the 
confusion surrounding the topic 
of drug-food intera:ction." 

Any drug may cause discom-
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Hospice: A Concept of 
by Paul Schurke 

A middle-aged man lies dying in a 
hospital, his body ravaged by can
cer. For months he has received 
chemicals to halt the spread of the 
disease . But now, emaciated and 
wracked with pain, his body can 
no longer tolerate the powerful 
drugs . Everyone knows the chemo
therapy is not working. The cancer 
has spread. The treatment is to be 
stopped and a place found for him 
to die. 

Until recently, there have been 
few options for persons needing 
a warm and understanding at
mosphere in which to spend the 
dying phases of an incurable 
disease. 

To make way for the curable, 
hospitals have generally dis
charged them. And friends and 
family are reluctant to assume 
the responsibility of caring for 
them, the once-strong tradition 
of dying at home existing mostly 
as a memory. Mainly it has been 
nursing homes - often costly 
and unpleasant - that have 
been ready to shoulder this in
evitable human burden. 

But that is changing, and a new 
concept in caring for the termi
nally ill has captured the atten
tion of a great many persons. 
"Hospice" advocates maintain 
that the greatest needs of the 
dying are relief from pain and 
closer contact with loved ones; 
they want to get the dying back 
into their homes, or, if that is 
not possible, into homelike 
settings. 

Medieval hospices were way sta
tions where pilgrims found rest. 
In the late 19th century, the term 
was first applied to places where 
Roman Catholic nuns cared for 
the dying. 

Interest in the hospice concept is 
gaining momentum, and a good 
share of it is coming from the 
Twin Cities. "I wouldn't say we 
are on the front line, but we are 
definitely on the second line," 
said Howard Bell, a Lutheran 
minister who is director of the 
Coalition for Terminal Care. The 
coalition, an adjunct of the Uni
versity YMC'A, concentrates on 
the care and services available to 
the terminally ill and serves as 
the nerve center for hospice
organizing activities in Minne
sota. At last count, there were 15 
hospice-forming groups in the 
state, Bell said. 

Bethesda Lutheran Hospital in 
St. Paul already has an inpatient 
hospice unit, and others are 
about to open at St. Mary's in 
Minneapolis and St. Joseph's in 
St. Paul. Many hospitals are in
tegrating hospice concepts into 
their home care programs. 

Transplanted from England, the 
hospice movement was launched 
in the 1940s by Cicely Saunders, 
medical director of St. Christo
pher's Hospice in London. 

In this country, the movement 
has a thriving national lobby 
and the approval of the Ameri
can Medical Association and of 
Joseph Califano, secretary of 
health, education, and welfare. 

"The present popularity of the 
hospice idea is due in part to 
the growing interest in death 
and dying issues inspired by 
Elisabeth Kiibler-Ross," Bell 
said. Her book, On Death and 
Dying, has moved the subject of 
death out of the shadows of 
cultural taboo and onto the 
agendas of educators, medical 
professionals, and policymakers. 

"Questions are being raised 
about the advances in medical 
technology that enable life to be 
maintained by machine and 
about the quality of that life," 
Bell said. 

Hospice advocates are concerned 
about the "cure at any cost" 
syndrome that they say pervades 
established medicine. They hold 
that valiant lifesaving efforts 
make sense for heart attack and 
accident victims, but not for 
persons with advanced cancer. 

Ida Martinson 

In hospice care, back rubs and 
baths are common; X-rays and 
transfusions are not. 

Although hospice is primarily a 
concept - humanizing care of 
terminally ill patients- many 
specific methods are associated 
with it, Bell said. 
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Most importantly, the goal of 
hospice care is to be available 24 
hours a day and to meet the 
physical, social, and spiritual 
needs of both patients and their 
families. To this end, an inter-
disciplinary team of physicians, 
nurses, therapists, nutritionists, 
psychologists, and clergymen are 
involved, he said. 

Follow-up concern for bereaved 
families and a strong support 
program for staff members in-
volved in this emotionally drain-
ing work also are important 
elements in the concept. 

Another is the highly sophisti-
cated control of chronic pain 
with analgesics and anxiety-
relieving drugs like morphine 
and methadone. 

This kind of care can be pro-
vided in a hospital, "but the real 
crux of hospice is the integration 
of home care with the necessary 
professional services," Bell said. 

Whatever the setting, hospice 
care primarily involves cancer 
patients, for whom chronic pain 
and fear are particularly severe. 

Minnesota's largest cancer center 
is the University's Masonic Me-
moria! Hospital. Each year 
nearly 2,000 cancer patients visit 
its clinics or are treated there. 
Staff members there are. taking a 
hard look at what hospice offers. 

Some changes alre<1dy have been 
made. "They seem like little 
things" - like putting clocks 
and calendars in the rooms and 
making dining and visiting 
hours more flexible - "but they 
are really big accomplishments," 
said nurse Sue Edstrom. 

But the nature of the Universi-
ty's center, which is a high-tech-
nology research institution, 
poses special challenges for the 
implementation of hospice care. 

One is the definition of a hos-
pice patient. At a research insti-
tution, where experimental 
therapies abound, it is difficult 
to determine when the 
possibilities for cure-oriented 
care have been exhausted. 

"As chemotherapy improves, 
there is always one more possi-
bility and one more decision to 
be made,': said social worker 
Edith Johnson, who heads a 
University subcommittee that is 
exploring the hospice concept. 
"The basic thing is a commit-
ment to the patient all the way 
through not only the physical 
needs but also the psychological 
ones. I think we've had that all 
along." 

The hospital has a cancer infor-
mation and support group coor-

dinated by Johnson and her 
colleague Doretta Stark. Three 
times a week, cancer patients, 
members of their families, and 
staff members meet to discuss 
the nature of the disease and 
various ways of coping with it. 

Masonic does not have a sepa-
rate hospice unit for the termi-
nally ill, Johnson said, and she 
is not certain that it should have 
one. Most of its patients are re-
£erred from community hospitals 
from a wide geographic area for 
short-term specialized care. 

A hospice-related area in which 
the University is emerging as a 
leader is home care for dying 
children. Nursing researcher Ida 
Martinson recently reported on 
the first large-scale study of the 

Edith Johnson 

feasibility of caring for dying 
children at home. With support 
from home care nurses, termi-
nally ill children in 46 of 58 par-
ticipating families were able to 
die at home. University records 
show that only five young pa-
tients died at home before the 
study. 

"Families treasure that final mo-
ment," Martinson said. And 
parents and siblings who are in-
valved in home care seem to ad-
just more easily to the death. 

Martinson contends that there is 
no reason home care for the dy-
ing can't be more widely imple-
mented. "We have the 
mechanism for it in public 
health nursing. Good public 
nursing care is what hospice is 
all about,'' she said. "The nurses 
are willing to do it, but they 
need financial support from 
county commissioners." 

Commissioners tend to cut nurs-
ing budgets, she said, not real-
izing that ultimately they are 
raising overall medical costs, 
since hospital care costs much 
more than home care. 

Martinson has reason for opti-
mism, though. "While we are 

studying how well home care 
works," she said, "Katie Hum-
phrey is making it work now." 

Humphrey is coordinator of the 
University's Home Health Ser-
vices Department. With the help 
of public health nurses through-
out the state, she keeps track of 
about five children with cancer 
each month. 

Like Martinson, she believes 
that the idea of home care for 
the dying has great potential. 
"Eventually, I don't think there 
will be any medical services that 
can't be performed at home," 
she said. 

Humphrey recently received a 
thank-you note from a woman 
whose son had recently died, at 
home, of cancer. "Having him 
home gave me a chance to be 
'mom' until his death," she 
wrote. 

The University also offers home 
care services for adult cancer pa-
tients. About eight terminally ill 
patients are involved in the pro-
gram at any given time, and 
some staff members say this is 
an area that could be expanded. 

In addition to its other advan-
tages, hospice care costs less. ... 

::l Daily inpatient hospice care 
0 costs are about two-thirds, and N 

"' ~ home care costs about an eighth, 

] of acute hospital care costs. Ironi-

u cally, however, finances may be 
the biggest obstacle to the sur-
vival of hospice care, Bell said. 

Insurance companies have been 
reluctant to pay for medical ser-
vices that are comfort- rather 
than cure-oriented. Coverage by 
insurance companies may de-
pend on recognition of hospice 
care by state legislatures, he 
said. 

Several Minnesota legislators are 
exploring the potential role of 
state government in the devel-
opment of hospice care. Only 
Connecticut, New York, and 
California now have legislation 
supporting hospice care. 

Insurance companies are not the 
only pockets of resistance the 
hospice movement faces: some 
doctors also have strong reserva-
tions about it. They contend that 
death _is so unpredictable that 
the most humane approach is 
aggressive medical treatment 
until the end. 

But those attitudes may be 
changing. Surgical oncologist 
Theodor Grage says doctors are 
increasingly sensitive to death 
and dying issues and to the 
needs of the terminally ill. Med-
ical students make rounds with 

Hospice, p. 16 



Education Through the Ages: 
A View From Artists trated catalog with annotated 

text and image definitions," · 
Bagley said. "But we need more 
funding to continue the project." 

by William Hoffman 

Nobody knows exactly what 
education is. Each age defines it 
anew according to its needs and 
wishes. 

In our age, we tend to think of 
education as the mundane act of 
going to school and taking or 
teaching a class, d~pending on 

, what one has in mind. 

"Education is a term we've come 
to take for granted in our time," 
said Ayers Bagley, a professor in 
the College of Education on the· 
Twin Cities campus. "For us 
there is actually one interpreta
tion, and no one in modem so
ciety would fail to understand 
it." 

"But historically education has 
had many different meanings 
and a wide variety of images as
sociated with it," he said. 

Three years ago, Bagley got an 
idea to assemble a collection of 
these images so that students 
and faculty members interested 
in the history of Western educa
tion could see how education 
themes have been represented in 
the figurative arts. 

With the support of three other 
faculty members - Melvin 
Waldfogel and Carl Sheppard, 
Jr., of art history and Gerald 
Erickson of classics - Bagley 
submitted his proposal to the 
Center for Educational 
Development. 

The center provided the initial 
funds for the Education Iconog
raphy Project, a preliminary 
gathering of imagery represent
ing "important figures, motifs, 
and themes central to the history 
of Western education." 

Ayers Bagley 

Bagley and his research team 
collected images on education 
themes from art books. Bagley 
supplied some of his own pho
tographs, of art objects he had 
seen in his travels abroad. 

The collection now consists of 
color slides of paintings, draw
ings, woodcuts, engravings, illu
minated manuscripts, sculpture, 
vases, and other objects. Each 
slide is identified in one of three 
catalogs: one on examples from 
ancient Greece, one on the Mid
dle Ages, and one dn modem 
examples. 

"The next step is a fully illus-

Education imagery in the art of 
the West is a subject that has 
not been researched very well, 
according to Bagley. ''It is as 
though we have been largely 
blind to the visual expressions 
of education," he wrote in are
port on the project. 

"The project is a cross-discipli
nary study that includes educa
tion, art history, literature, and 
psychology," he said. "You have 
to know how education themes 
were classified. For example, in 
the 17th century John Locke saw 
learning as only part of educa
tion. For him it also included 
wisdom, civility, and breeding. 
To find and interpret these im
ages you have to know some
thing about the literature and 
history of the period. 

"Also, you have to know some
thing about this type of art, but 
not so much that you begin to 
speculate. You have to know 
what to avoid, such as stylistics 
and aesthetics, which only art 
historians can talk about with 
authority." 

Bagley found that most educa
tion iconography either ex
presses myth, metaphor, or 

§ symbolism revealed in the artis
& tic imagination of the time, or 
e merely illustrates an aspect of 
~ everyday life. But the artistic 

The Education of Achilles. From an engraving taken from a 
pa~ting by Jean-Baptiste Regnault, an 18th-century French artist. 
Chtron the centaur became the mythological pattern of the ideal 
teacher responsible for the whole development - moral physical 
and intellectual - of his pupil. Actually more a tutor ~ a 

1 

tea~er, he co~ered every ~ranch of knowledge, including medicine, 
huntmg, mustc, and the sctence of warfare in his instruction 
Homer mentions that Achilles was handed' over to Chiron fo; him 
"to rear." Xenophon notes that Chiron's pupils learned how to 
become virtuous through hard work. 
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image was also used extensively 
for instruction. He cited a re~ 
mark made by Pope Gregory the 
Great in the sixth century: 
"What those who can read learn 
by means of writing, that do the 
uneducated learn by looking at a 
picture." 

Currently there are no other col
lections of education images in 
art in this country, Bagley said. 
"The Index of Christian Art at 
Princeton University probably 
comes the closest, but that col
lection ends around 1400 A.D. 
Rutgers University has a collec
tion of iconography from Greek 
and Roman mythology that is 
part of an international under
taking based in Basel, Switzer
land. For the post-Renaissance 
period the Frick Art Reference 
Library in New York is helpful, 
but not especially so in 
iconography. 

"Compared with other subjects, 
the history of education is stud
ied very little," Bagley said. 
"There's lots of literature on the 
subject, but not much attention 
is paid to it in university curric
ula. I think it's time to accept it 
as part of the teaching of West
em civilization, and as an aspect 
of literature, history, and the 
humanities. 

"Ideally, we would like to estab
lish a center for education ico
nography at the University. It 
could be useful to many depart
ments, including American 
studies, religious studies, wom
en's studies, classics, history, 
and the cultural aspects of a 
number of foreign languages. It 
could be located in either the 
Art Library or the Education Li
brary and be used in con
junction with the Learning 
Resources Center. 

"But I don't foresee the estab
lishment of such a center in the 
near future. This is a period of 
austerity and retrenchment, and 
new programs will not get 
funded. I doubt we'll even en
gage in serious discussion about 
it," Bagley said. 

"Still this project can enrich ex
isting curriculum courses. I hope 
that in the spring we will have a 
course on the subject of educa
tion iconography. I've proposed 
to the curriculum committee that 
one be established," he said. 



8 

The Ass at School. A travesty of 16th-century village 
schooling and a commentary on human folly, by Peter 
Brueghel the Elder, a Flemish painter. This engraving 

has a Latin caption that translates: "You may send a 
stupid ass to Paris: if he is an ass here, he won't be 

a horse there." A proverbial equivalent: "Once an ass, 
always an ass." Despite the advantages of candlelight, 
eyeglasses, and written music, the donkey is likely to 
bray the same old way. In the foreground, two young 

monks dispute a point of doctrine. To the right, a 
budding naturalist examines a beehive up close; to the 

left, a student studies in a basket. 

The Dame School. A late 
18th-century watercolor by 

English artist Isaac Cruikshank. 
Dame schools originated in 

England and were transplanted 
to America during the colonial 

period. Often little more 
than nurseries, they were 

conducted in the homes of 
elderly women who usually 
divided their time between 

their pupils and their 
domestic duties. The dames 

instructed the children 
mainly in religious and moral 

matters, and their favorite 
method of discipline was a rap 
on the noggin with a thimble. 

The Medieval Tower of Learning. Taken from a 16th-century German 
woodcut, the tower symbolizes the fusion of classical and Christian 

learning in the Middle Ages. A woman, possibly representing the spirit 
of learning, unlocks the door and holds out a hornbook to a child. 

Donatus and Priscian, who wrote early grammar textbooks, occupy the 
first two levels of the tower. At the apex is Peter Lombard, a church 

doctor representing theology and metaphysics, two important subjects 
in the medieval curriculum. 



The Music Lesson. A recurrent theme 
art, the music lesson is rendered here 

Steen, a 17th-century Dutch painter. 
shows the music master ·preoccupied 
the woman rather than her progress 

keyboard. In the art of the following 
he gradually moves closer to her, 

and by the early 19th century he is 
pictured kissing her. 

The Education of a Boy. An 
18th-century canvas by Pietro 
Longhi, a Venetian painter. 
Time is collapsed in that the 
past, present, and future educa
tion of the patrician child all are 
represented. The scene includes . 
his domestic nurse, his dancing 
master, his priest, his music 
teacher, and a gentleman who 
will provide instruction in law 
and statesmanship. Notably ab
sent are the boy's parents: aris
tocrats customarily turned over 
the education of their children 
to others. 

9 
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Ancel Keys Is Alive and Well 
by William Hoffman 

"There's a little hotel in Brussels 
that my wife and I stop at now 
and then, and every time I go in 
there the maitre d', a lady in her 
sixties, says, 'Ah, Monsieur 
Cholesterol!' " 

Ancel Keys no longer totes h1s 
statistics tables to prove a point, 
or at least he doesn't need to 
anymore. His theory on the con
nection of diet, blood cholesterol 
levels, and heart disease is 
widely recognized now. 

But if the great cholesterol con
troversy of the 1950s and '60s 
has waned, Keys plainly has 
not. His retirement home on the 
Mediterranean south of Naples 
is perhaps more a way station 
than a seaside retreat. 

"I was invited to give two lec
tures at the International Con
gress on Nutrition in Rio de 
Janeiro. So we left the Twin 
Cities for New York last 
summer- we like to spend July 
and August in Minnesota - and 
flew to Rio. Then we flew to 
Lisbon, Zurich, Milan, Naples, 
and home for a rest. Then we 
went to Athens, Bangkok, 
Singapore, where I lecture, 
Hong Kong, Japan, where I gave 
the inaugural lecture for the 
Noboru Kimura Foundation for 
Medical Research, back to Italy, 
and then back to the Twin 
Cities. That's about 40,000 miles 
by air." 

Professor emeritus in the School 
of Public Health and former di
rector of the University's Labo
ratory of Physiological Hygiene, 
Keys has spent a fair portion of 
his life between stops. His first 
experience of traveling, when he 
was only two years old, was as a 
refugee from the devastation fol
lowing the San Francisco earth
quake of 1906. Some 20 years 
later he traveled to China aboard 
ship, and roughly 10 years after 
that trip he scaled a peak in the 
Chilean Andes in midwinter. 
Since then he has traveled the 
world over - a number of times 
-- as a leading authority on diet 
and cardiovascular disease. 

Still spry and voluble at 75, Keys 
has had a number of diverse oc
cupations. As a boy he worked 
in a lumber camp for a while, 
then shoveled bat guano in an 
Arizona cave. He served as a 
powder monkey in a Colorado 
gold mine and later as a clerk in 
a Woolworth store. Many years f 
later, as a physiologist and nu
tritionist, he developed K ra
tions (I< for Keys) for army 
combat troops, and then 

and Living in Italy 

Ancel Keys in his office in Health Sciences Unit A 

instigated and directed the first 
scientific study of human 
starvation. 

He is a former chairman of the 
International Society of Cardiol
ogy and has been a consultant to 
the World Health Organization 
and the Food and Agricultur~: 
Organization for almost 30 
years. He is a member of count
less medical and science organi
zations and has written 
hundreds of articles. And he is a 
friend of many peoples. 

"I'm fully in favor of Minnesota 
except for the winters," said 
Keys, who lived in St. Paul for 
35 years. "But I wouldn't want 
to live in a tropical area either, 
though Singapore is lovely. In 
Italy we have snow in the 
mountains. Winters are mild. I 
noticed the temperature in Rome 
this morning was 59 degrees and 
a couple of days ago it was 61. 
We're a little warmer than that 
near Naples, but it gets down 
into the 40s at night." 

Keys revealed his characteristic 
blunt manner of speaking while 
sitting in his office at Health 
Sciences Unit A, a new building 
lln the Twin Cities campus. 
"This building is antiseptic. No 
charm or character at all. But I 
suppose it works after a fashion. 
Still it's too cold in the summer, 
too hot in the winter. 

''The old lab was below the foot
ball stadium, you know. It was 
strictly a temporary proposition 
back in the early '40s, then it 
was extended. We borrowed and 
stole and cheated to fix it up a 
bit, but at least it had some 
character. The facilities here are 
very good indeed, as far as I can 
make out. But the building itself 
is sterile." 

Keys retired in 1972 after 36 
years at the University, 26 of 
them as director of the Laborato
ry of Physiological Hygiene, 
where most of his pioneering re
search on cholesterol and heart 
disease was conducted, along 
with other research designed to 
"find out before people get sick 
why they get sick." 

Shopping around 

An only child, Keys was born in 
Colorado Springs, Colorado, in 
1904. His family moved to San 
Francisco and, after the earth
quake, to Los Angeles and final
ly settled in Berkeley, where 
Keys attended school. After his 
experiences in the lumber camp, 
cave, and mine, he entered the 



University of California at 
Berkeley in 1922. 

"I started out in chemistry. The 
department of chemistry at 
Berkeley at that time was per
haps the leading one in the 
country, with many students. I 
did about two-thirds of the 
chemical stuff, but I wanted to 
get out of school in a hurry so I 
checked into the idea of switch
ing majors. Another reason was 
that at the end of my freshman 
year they offered a scholarship, 
.and I was only runner-up for it. 
So I was a little disillusioned." 

Keys switched to economics and 
political science, then left school 
temporarily to sign on as an 
oiler aboard the S.S. President 
Wilson, bound for China. "The 
diet was mainly alcohol," the 
nutritionist told Time magazine 
in 1961. "I don't remember eat
ing anything." Upon his return 
he went back to the University 
of California, where he received 
a bachelor's degree in 1925. 

"I didn't know what I wanted to 
do, so I went back to the univer
sity and talked to the one pro
fessor in political science and 
economics who had impressed 
me. His name was Paul 
Cadman, and he was quite a 
character in practical economics, 
you might say. He was an 
adviser to several banks in San 
Francisco, that sort of thing. 

"He had impressed me a good 
deal with his course, which re
minds me very much of John 
Kenneth Galbraith's book The 
Age of Uncertainty. The course 
was on the history of economics 
and political thought. Anyway, 
Cadman listened to me for a 
while and then he said, 'Look, I 
think you ought to see my 
friend Professor Kofoid.' I'd 
never heard of Kofoid, but it 
turned out he was head of 
zoology." 

Although he had not taken a bi
ology course since high school, 
Keys finished his master's de
gree in zoology in six months by 
"sort of tripling up on course 
work," and in 1928 was on his 
way to the Scripps Institute of 
Oceanography in La Jolla. "They 
got me a fellowship down there. 
I had been hard up for some 
years, so this was great. Big 
money. A hundred dollars a 
month and I lived in a nice little 
redwood bungalow on the cliff." 
He was granted a Ph.D. in 
oceanography and biology two 
years later. 

A National Research Council fel
lowship for two years of study 
in Europe took him to Copenha
gen to work under Professor Au
gust Krogh, a Nobel laureate in 
physiology. Next he went to the 
University of Cambridge, where 
he did research, lectured, and 
earned a Ph.D. in 1936. 

"It was fairly common in those 
days to move around a lot. Not 

so much nowadays, perhaps, 
but it used to be - shopping 
around from one school to the 
other as a postdoctoral fellow. If 
you had the wherewithal to hold 
body and soul together, that's 
what you did. I was just about 
to accept a permanent job at 
Cambridge, however, when I 
got a cable from Harvard. So I 
said to myself, 'Okay, go to Har
vard and see what's happening 
in the States.' I taught biochem
istry at Harvard and stayed for 
three years. 

"Before this, I had been think
ing about questions of high alti
tude adaptation, things like that. 
So I very quickly planned an ex
pedition and spent six months 
in the Andes. Coming back and 
writing it up accounted for half 
my time at Harvard. 11 

Keys's boss at Cambridge, John 
Barcroft, had climbed to the top 
of Tenerife, the largest of the 
Canary Islands, "about 12,000 
feet, not all that high actually. 11 

Barcroft's book on his high-alti
tude study inspired Keys and a 
friend to conduct a major high
altitude study in the Andes. He 
thought findings of the expedi
tion would have practical import 
for the Chilean copper miners 
living and working at great 
heights. And at Harvard money 
was available for such research. 

"I took a small group down 
there to make preparations. We 
stayed at about 9,500 feet for 
two months and made a base. 
The actual work at higher alti
tudes took about five weeks 
- at successive altitudes from 
about 15,000 up to 20,000 feet or 
a little over. Sir Brian Matthews 
and I did the highest work be
cause we stood the altitude bet
ter. We were up over 20,000 feet 
for about 10 days. 

"It was awfully damned cold 
constantly, because it was 
midwinter. We had expected to 
go to the Himalayan region in 
Asia at a latitude of 25 or 30 de
grees north. Instead we ended 
up being 22 degrees south in 
July, which is the middle of 
winter. In the cold, you easily 
lose your breath, but you just 
pace yourself. We got along. 

"We had a little snow shel-
ter - put up a few poles and 
blankets over them - and 
crawled in there to get out of the 
wind and cold. At night the 
temperature dropped to 50 be
low. We didn't do much cook
ing, of course. Through it all I 
lost a little weight but wasn't 
sick in any important sense, 
though of four others who came 
up from time to time two were 
very sick. One of them was John 
Talbott, who later was editor of 
the journal of the American Medi
cal Association for many years. 
We·had an awful time getting 
him down. He was not blue but 
black - gas pain, retching. We 

thought he was going to die. 
You see, Brian and I had the ad
vantage of having lived at 10,000 
feet for a couple of months 
beforehand." 

K rations and starvation 

Several months later Keys ac
cepted a job offer from the Uni
versity of Minnesota's Mayo 
Foundation in Rochester. "They 
offered me twice my miserable 
salary at Harvard and an oppor
tunity to set up a new division 
of biochemical research on hu
man beings, human physiology 
and biochemistry. But after I'd 
been there a year I found it a lit
tle confining. With my back
ground, it just seemed to me 
awfully provincial, if you don't 
mind my saying so. All the docs 
talked nothing but doc business 
and the evenings were devoted 
to bridge." 

After a year in Rochester, Keys 
was invited by Lotus D. Coff
man, then president of the Uni
versity, to come to Minneapolis 
to organize what was to become 
the Laboratory of Physiological 
Hygiene. Among Keys's early 
research projects were subsis
tence tests for the defense de
partment. A study of the 
physical differences between 
athletes and nonathletes caused 
a writer for Life to call him "the 
only U.S. scientist whose work 
is supported on the budget of a 
University athletic association." 
In that study, Keys concluded 
that athletes' hearts are no larger 
than those of nonathletes, but 
they beat more slowly. 

In 1941, serving as a special as-

sistant to the secretary of war, 
Keys started working with the 
army to develop rations for 
troops in combat. The first K ra
tions resembled a typical bag 
lunch and were tested by sol
diers at Fort Snelling. "We _ 
bought the stuff down at Witt's, 
the best market in the Twin Cit
ie~ in those days. 

"Six months later, I went down 
to Fort Benning, Georgia, to run 
more elaborate trials. Then Gen
eral McNair, the chief of infantry 
at the time, said that this was 
going to be the combat ration 
because it was easy to hand out. 
The logistics were simple, that's 
all. But I was surprised when I 
saw the packages start to roll in 
with 'K' on them. Then I got a 
letter from Colonel Logan of the 
Quartermaster Corps in Wash
ington saying he hoped I 
wouldn't mind. Of course, it's 
all different now- roast turkey 
and ice cream and who knows 
what else." 

Toward the end of the war Keys 
began to realize that starvation 
"was going to be a huge prob
lem" in war-tom countries. He 
consulted military and civilian 
authorities in Washington and 
then launched the "Minnesota 
starvation experiment" involving 
a first-rate research team and 36 
conscientious objectors who vol
unteered for the experiment as a 
form of alternative service. 

"They were a remarkable group 
of youngsters. One or two of 
them defected, so to speak, but 
in general they were really re
markable. Of course, we did a 
lot of screening because we 
found all the kooks in the world 
in that conscientious objector 
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pot. But the Church of the 
Brethren and the Quakers made 
sure we had good, decent, hon
est youngsters who were not 
simply trying to stay out of the 
war but wanted to do some 
service. 

"As for the rights of human re
search subjects, well, the Hel
sinki Declaration hadn't been 
signed at that time. But the vol
unteers were informed about 
what they were up against, and 
they were very carefully 
monitored." 

For five months the volunteers 
received half the normal number 
of calories for adult males. Each 
man was required to keep a dia
ry and to exercise regularly on 
the treadmill. The diet was de
signed to duplicate that of the 
occupied countries of Europe, so 
that "each volunteer would be
come the nutritional equivalent 
of a Pole or a Greek." After a 
while, the men became irritable 
and were obsessed with 
thoughts of food. Simple 
strength declined only about 10 
percent, but endurance on short, 
heavy tasks dropped by half. 
Keys noted that men who were 
initially most fit showed the 
greatest deterioration. The aver
age weight loss was 25 percent 
perman. -

Three months after the experi
ment, none of the men had re
gained his former weight or 
physical capacity. Keys learned 
that effective rehabilitation for 
an adult male requires that the 
daily calorie level be above nor
mal for several months, that the 
proportion of protein in the diet 
be increased, and that he take 

Anny paratroopers feasting on K rations, 
named after Keys. Each ration contained 
3,000 calories- a day's food require-
ment - and came in a gasproof brown-paper 
package. The main course was a small tin of 
meat or meat and eggs. Small envelopes of 
powdered coffee, bouillon, and lemonade 

also were provided, and for the soldier's des
sert the army furnished its own "nonmelt
ing'' chocolate bar. Other contents: graham
like crackers, cigarettes, chewing gum, and 
toilet paper (colored brown to reduce visibil
ity from the air). 
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vitamin supplements. This in
formation was sent to various 
national and international relief 
agencies at work in Europe. 
"Starved people cannot be 
taught democracy. To talk about 
the will of the people when you 
aren't feeding them is perfect 
hogwash." 

Keys reported the results of the 
experiment in his two-volume 
Biology of Human Starvation, 
published by the University of 
Minnesota Press in 1950. He 
maintains that it is still the de
finitive work on the subject. "In 
Rio a couple of months ago the 
president of the nutrition foun
dation asked if I would consider 
doing a review of work along 
this line. He said we would bill 
the Minnesota experiment as 
one to which nothing else com
pares. I doubt another of its 
kind will ever be done." 

Monsieur Cholesterol 

Statistics from northern Europe 
showing that as food supplies 
became short the death rate from 
coronary heart disease dropped 
markedly led Keys to launch a 
long-range study to discover the 
factors involved in degeneration 
of the heart. For this task he re
cruited 286 Minneapolis and St. 
Paul businessmen, including 
such University notables as 
Owen Wangensteen and Bernie 
Bierman. At about the same 
time, he organized a metabolic 
research unit at the state hospi
tal in Hastings. 

Keys's earliest suspicion that fat 
produces high blood cholesterol 
was aroused when he examined 
a Wisconsin dairy farmer re
ferred to him by the University 
of Wisconsin medical school. 
"He had big knobs on his knees 
and elbows and over his eyes, 
and when you opened them, it 
was just pure cholesterol inside. 
They had tried various things at 
Madison, including giving him 
thyroid extract to a point where 
he was shaking all the time. 

"We checked this fellow's serum 
cholesterol level, and the first 
reading was 1,000. His brother, 
who came with him, had a read
ing of 600. The average level in 
the United States is about 220 or 
230, so of course this was sky 
high. So we put them over in 
the laboratory, fed them there 
for a week, and bang! Their cho
lesterol levels dropped down to 
500 and 300. Essentially we put 
them on a fat-free diet. Wasn't 
very tasty. 

"Then we got thinking about the 
possibility of giving them some 
fat. We gave them some vegeta
ble margarine and their choles
terol levels shot back up again. 
That led us to think it was just 
the fat. We didn't realize that 
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the vegetable margarine in those 
days was made of saturated fat. 
The saturated story didn't come 
up till some years after that. 
Anyway, that got me thinking 
furiously, and it was the testing 
of these ideas about the diet and 
fat that led us to Hastings." 

Cholesterol. named from Greek 
words meaning solid bile, is a 
yellowish waxy substance. Syn
thesized primarily by the liver, 
it is an important element in 
brain cells and nerve tissue, and 
it carries fatty acids in the 
bloodstream. But when it builds 
up in the arteries over a period 
of time, "it looks as if someone 
dumped Cream of Wheat in 
them. A heart attack occurs 

chairman of the World Health 
Organization's first joint com
mission on food and agriculture, 
and the following year he took a 
sabbatical to Oxford as a senior 
Fulbright fellow. His interest in 
epidemiology was stimulated by 
exploratory surveys done in Ita
ly, Spain, and England. 

"I went down to Naples, and a 
friend of mine arranged for one 
of the young doctors to assist 
me. He got some volunteers 
from the fire department - it 
was just across the street from 
the medical school - and we 
took their blood pressure, blood 
samples, height and weight, and 
we asked them a few questions 
about their diet. 

diovascular epidemiology" with 
help from President Eisenhow
er's heart specialist, Paul Dudley 
White. 

"Paul at that time was president 
of the International Congress on 
Cardiology, and he asked me to 
organize a symposium on epide
miology for a meeting in Wash
ington. It produced the biggest 
overflow crowd of the session. 
We had the biggest room, 800 
capacity, and there were more 
than 1,200 people jammed in 
there. That was the beginning of 
cardiovascular epidemiology." 

"Starved people cannot be 
taught democracy. To talk 
about the will of the people 
when you aren't feeding them 
is perfect hogwash." 

In 1955 Keys and his wife, Mar
garet, a biochemist, went to 
South Africa to begin systematic 
work on the Bantus, Cape Col
oreds, and Europeans. "She did 
all the fieldwork," Keys said. 
The highly publicized findings 
showed that the calorie intake of 
fat varied widely in the diets of 
the three groups, and blood cho
lesterol counts and the incidence 
of heart disease correlated with 
diet - lowest for Bantus and 
highest for Europeans. The fol
lowing year Keys studied Japa
nese men living in Japan, 
Hawaii, and Los Angeles. 
Again, cholesterol levels and 
incidence of heart disease were 
closely tied to fat consumption: 
all were lowest in Japan and 
highest in the United States. 

when the blood dots or when a 
blockage forms in the congested 
arteries." 

But Keys discovered that the 
amount of fat in food, not the 
amount of cholesterol, has the 
greatest effect on the serum cho
lesterol level in the blood. Later 
he traced cholesterol buildup to 
saturated fats - fat molecules 
with a full load of hydrogen at
oms - found mainly in meat 
and dairy products. 

From this point on, Keys con
centrated on dietary factors and 
lipid metabolism with the idea 
of preventing cardiovascular dis
ease rather than curing it. Time 
and again he was criticized by 
various commercial interests for 
his findings, particularly by the 
meat and dairy industries. 
"There'll always be commercial 
interests involved in matters like 
this, but most of their argu
ments have gone by the way
side. The important thing is to 
make people aware of the 
dangers. 

"People nowadays are wonder
ing if, at the advanced stage of 
heart disease, dieting is helpful. 
I say it is helpful, in the psycho
logical sense if nothing else. If 
you tell someone there's nothing 
to be done, it's hopeless. But if 
you say, 'Well, here's a diet. 
You can eat this and that and 
the other thing: that helps them 
a lot emotionally. We can bring 
serum cholesterol down that 
way. Not as much as we'd like, 
because people don't like to give 
up their habits." 

In 1950 Keys went to Rome as 

"Later that year I was invited to 
lecture in Madrid, and I ar
ranged to make a similar study 
of people in the poor quarter 
there. Then I asked my sponsor, 
who was number one in medi
cine in Spain at the time, about 
patients with coronary heart dis
ease, and he said he saw a lot of 
them in his practice. These were 
all rich people, of course." 
Keys's conclusion was that the 
difference in diet between poor 
people and rich people ac
counted for the greater incidence 
of heart disease among the 
wealthy. 

The Naples firemen and the Ma
drid poor had significantly lower 
blood cholesterol levels than 

Through the late 1950s and early 
'60s, the Keyses were constantly 
on the go. "There were some big 
contrasts along the way. We 
went to Japan in the spring of 
1956, and this was a fascinating 
experience. But to go three 
months later to Finland, the ab
solute opposite, was really 
something." In Finland, Keys 
noticed that the farmers and 
woodcutters, many of whom 
were lean and muscular yet suf
fered from heart disease, but
tered their cheese. He launched 

~~"People nowadays are won
dering if, at the advanced ~ 
stage of heart disease, dieting 
is helpful. I say it is helpful, in 
the psychological sense if 
nothing else.'' 

Americans, and fat represented a 
smaller percentage of their daily 
diets. But 50 professional men in 
Madrid, all of whom had diets 
comparable to diets in the Unit
ed States, had cholesterol levels 
comparable to those of their 
American counterparts. High-fat 
diets in England and New Zea
land also were reflected in a cor
respondingly high rate of heart 
disease. 

It was in 1954 that Keys "really 
began more serious study of car-

a long-range research program to 
study the effects of dietary fat 
consumption on the incidence of 
heart disease, and followed with 
similar programs in Italy, the 
Netherlands, Greece, and 
Yugoslavia. 

Keys accompanied White on a 
goodwill tour to the Soviet 
Union in 1956, and after an in
terview with Stalin's doctor re
ported that the former premier 
apparently died of natural 
causes, rumors to the contrary 
notwithstanding. At that time, 
Keys noted "the friendliness 
- the freedom with which ev
erybody talked to us" and pre
dicted a break in the cold war, 
at least on the scientific front. 

Meanwhile, the American press 
and broadcast media were pay
ing more notice to the Minneso
ta physiologist. Newspapers and 
wire services often carried sto
ries about him and his ideas. In 
a 1956 Associated Press story, 
Keys remarked that, generally 
speaking, the higher your in
come, the more fat you eat. "But 
after you're earning $200 a week, 
you probably can't do any more 
harm. You probably can't eat 
any more fat." 

"Americans have Sunday dinner 
every day," Keys told Time mag
azine in 1959. At another time 
he was quoted as attributing 
heart disease to "the North 
American habit of making the 
stomach the garbage disposal 
unit for a long list of harmful 
foods." He once charged that 
television was "doing a disser
vice to the nation and the indi
vidual" because viewers tend to 
eat a lot and remain inactive. "If 
we could find some way to make 
people do push-ups during com
mercials, then we'd all be strong 
as lions - the commercials are 
so long." 

In his many talks, public and 
private, he announced "new 
remedies" for heart disease, 
namely proper diet, exercise, 
emotional stability, and no 
smoking. And he argued that 
obesity, in and of itself, is not 
necessarily a major heart risk 
unless it is extreme. 

While in Yugoslavia in 1958, 
Keys and his wife corrected 



proofs of their book Eat Well and 
Stay Well, which became a best
seller. Readers were advised to 
"eat less fat meat, fewer eggs 
and dairy products. Spend more 
time on fish, chicken, calves' 
liver, Canadian bacon, Italian 
food, Chinese food, supple
mented by fresh fruits, vegeta
bles, and casseroles." Margaret 
Keys supplied 200 low-fat 
recipes. 

For the next few years, Chinese 
restaurants nationwide exhibited 
"window streamers and counter 
cards plugging Dr. Ancel Keys's 
book." Eventually it was trans
lated into Finnish, Spanish, Ital
ian, German, Japanese, and 
Portuguese. Minneapolis Tribune 
columnist Will Jones lamented 
the loss of the "mad, carefree 
past - the world as we knew it 
before Ancel Keys came along." 
Keys admitted that "nobody 
wants to live on mush. But 
reasonably low-fat diets can 
provide infinite variety and 
aesthetic satisfaction for the 
most fastidious - if not the 
most gluttonous- among us." 

Staying on top 

Keys's continuing interest in 
high-altitude experiments took 
him to White Mountain, Califor
nia, in 1962. He and five other 
scientists from the Andes expe
di,tion - now ranging in age 
from 58 to 72 - tested the abili
ty of older men to function at an 
altitude of 14,850 feet. 

Keys has always believed in the 
benefits of regular exercise- he 
walks and swims a lot in Ita-
ly - but he has no intention of 
joining up with the joggers. The 
director of the Florida Heart As
sociation, who was 48, recently 
dropped dead while jogging. 
"I've seen just too many cases 
like that. 

"To take up a fairly vigorous 
thing like jogging at older ages 
when you've never done any
thing like it at earlier ages is just 
asking for trouble. A friend of 
mine at a Los Angeles university 
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who is a big mover in this busi
ness told me last year that he 
personally had been in on the 
obits of four people in one 
month who had dropped dead 
while jogging. And one of our 
ambassadors in Europe just 
dropped dead while jogging. I 
try to persuade people to have 
some pleasurable, safe exercise, 
preferably useful, when they are 
older." 

And dieting can be dangerous, 
too. "Diet fads are for the birds, 
if you don't like birds. My 
friend Ed Rynearson- he was 

ceived a check for $300 from the 
government to buy a layette for 
the baby. Really socialized. But 
if you're just plain sick, unless 
it's obvious that you're at 
death's door, you may have to 
wait months and months to see 
a physician. The quality of med
ical care is at least as good as it 
is here, I think probably better. 

"I can't say the same for Italy. 
Some of it is very good, some 
very poor. Italy has three times 
as many doctors per capita as 
the United States, and many of 
them can't make a living. But a 

says that they are changing all 
over the world. Some of the 
changes he believes are detri
mental, such as the lowering of 
language requirements for medi
cal students at the University of 
Minnesota. "Now we're getting 
the backlash in that medical 
graduates don't know how to 
read and write, let alone how to 
do arithmetic." 

Keys thinks Minnesota "has 
turned out to be a cross between 
a trade school and a universi-
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this last trip we had to get a 
young fellow to drive us to 
Rome because the railroad was 
on strike. The trip is about 180 
miles on a very beautiful toll 
road. When we got to the end of 
it, even the toll collectors were 
on strike." 

"Americans have Sunday din
ner every day.'' 

ty - a place for kids to hang 
around while they decide what 
they'd like to do. I guess that's 
true of many places. In the Scan
dinavian countries that's not 
true. Students really work and 
have some real objectives -
some profession - in mind." 

But life in Italy away from the 
cities is another matter. The 
Keys home is outside a fishing 
village. The townsfolk are 
friendly, and life is lived at a 
patient pace. "Just a few days 
before we left I went down with 
a big stack of mail and discov
ered I'd forgotten my wallet. The 
postmaster said, 'Forget it, pay 
me some other time.' We know 
everybody in town, though I'm 
sure I couldn't tell you the 
names of 90 percent of the peo
ple, or maybe just their first 
names or nicknames. And peo
ple bring us things - a fish, a 
rabbit, a loaf of home-baked 
bread. They're not rich. 

in charge of the division of me
tabolism at the Mayo Clinic -
pointed out that we're overrid
den with diet fads. His particu
lar peeve was Adele Davis. She's 
dead now, and I shouldn't speak 
ill of the dead. But her books are 
just full of hogwash. She has a 
variety of diets, but no great 
sense to them at all-lots of 
natural things, which I suppose 
is all right. The health food 
stores have stacks of her books. 
She made a pot of money, I'm 
sure. 

"Most diet fads don't do a great 
deal of harm - lamb chop and 
pineapple, that sort of thing. But 
such things as the Zen macro
biotic diet definitely are harm
ful. And about that liquid 
protein diet, I was asked to be a 
witness at the hearings and legal 
proceedings in Los Angeles a 
year ago. People from the Food 
and Drug Administration were 
in on that, but they couldn't 
make their case stick and so it's 
still on the market. I sent 
material, but I didn't testify." 

The problem of rising medical 
costs in the United States is one 
that Keys concedes is out of 
hand, though "it's hard to put 
the blame on anyone for it." So
cialized medicine is not neces
sarily the answer. "In Italy, 
everyone is covered by a type of 
social security, and there are 
various ways of paying into it. 
Everybody gets taken care of, 
but there are an incredible 
number of bureaucratic hurdles. 

"I also know something about 
the situation in Sweden because 
my daughter lived there for five 
years, and one of her children 
was born there. She had won
derful prenatal care and she re-

• 

few of them make pots of 
money. A friend of mine in 
Rome won't see anybody for less 

In time, he expects less empha
sis to be placed on "just going 

"We come back to Minnesota for 
July and August, primarily be
cause our little village swells 
from 500 people to 4,500 during 
the tourist season. Two-thirds of 
the tourists are Italian and the 
rest are German, Austrian, 
Swiss, and French. Not so long 
ago, when we bought our 
nouse----;-nle roads were poor ana-------1 
there were no hotels in the 

PHYSIOLOCIST 
ANCEL KEYS~ 

Keys was the subject of a Time magazine cover story in 1961. 

than 100,000 lire. That's $110 just to college" and more on attend-
to walk in the door. On the ing an institution of higher edu-
other hand, the son of our vil- cation for a particular purpose. 

whole south of Italy. Now, of 
course, they're having all sorts 
of problems - water shortage, 
an overloaded power system, 
and so on." 

These days, besides traveling 
and lecturing, Keys is writing 
up the results of long-range 
studies on cardiovascular epide
miology, including a 10-year 
study of 12,600 men in several 
European countries. "That's the 
biggest single study I've con
ducted. The manuscript will be 
published by Harvard Universi
ty Press this year." Studies he 
initiated in Finland, the Nether
lands, and Yugoslavia now are 
irtto their 20th year. 

And he finds time for safe, use
ful exercise. "Margaret and I get 
lots of pleasure from working in 
our yard. We just started the ol
ive harvest. We have 80 olive 
trees and 75 citrus trees. We 
have oranges, tangerines, apri
cots, pears - lots of pears -

lage mayor, after long labors, got .---------------------------. 
''Diet fads are for the birds, if 
you don't like birds.'' 

through medical school and spe-
cialization in orthopedics. He's 
38 and well established but 
earns considerably less than a 
good tile setter." 

Having spent half a century at 
educational institutions, Keys 

"In Italy, if I had a private for
tune,l'd like to put it to use in 
vocational training. We need 
plumbers and electricians. We 
don't need all these eggheads." 

Keys is concerned about the un
stable political conditions in Ita
ly and particularly about the 
strikes. "When we started off on 

plums, and four apple trees that 
produced only one apple so far. 

"Also we have kumquats and 
chinotto. You probably don't 
know about chinotto. It's a cit
rus fruit, redder than most tan
gerines, and it grows on a 
beautiful tree. Produces lots of 
wonderful fruit for marmalade." 

• 

• • 
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by Maureen Smith 

If you are like most adults, you 
draw the way you did when you 
were 10 years old. Your verbal 
and mathematical skills have ad
vanced, but you never went be
yond the childhood level in art. 

Michael Day, head of the art 
education program on the Twin 
Cities campus, thinks it's "a 
tragedy of sorts." Without ade
quate instruction in art, he said, 
most children give up when 
they reach an age of critical 
awareness and are not satisfied 
with their drawings. A rich op
portunity for expression is then 
cut off. 

All over the world, almost all 
young children draw. They start 
by scribbling, and "they actually 
learn quite a bit from their 
scribbles," Day said. They learn 
that they can make something 
happen, that they can literally 
"make a mark on the world." 

As children scribble they begin 
to "develop a repertoire or vo
cabulary of marks," Day said. 
Between the ages of two and 
four they typically start to make 
little shapes. The next step is to 
invent symbols by attaching 
meaning to shapes, calling a 
shape "mommy" or "tne." Ddy 
said this primitive but signifi
cant symbol is "usually a circu
lar shape that emerges from 
pages of scribbles and marks." 

Day drew an analogy with the 
development of speech. 
"Scribbles are similar to the 
babbling sounds," he said. 
"Naming a scribble is similar to 
learning a word." 

At this early stage, he said, 
"most adults view children's fig
ure representations as heads 
with arms and legs protruding 
where the ears and neck ought 
to be." Such seemingly incorrect 
depictions of the human figure 
are puzzling to adults who know 
that the child is aware of the 
major body parts and their 
relationships. 

"The puzzle is solved," Day 
said, "when one realizes that the 
circular shape that appears to be 
the head is really the child's 
primitive symbol for 'person.' 
The symbol is developed 
through additional marks that 
result in 'person with eyes and a 
mouth,' 'person with hair,' and 

School Art Projects 
CrannpKids' S~le 

Michael Day 

'person with arms and legs.' " 

From scribbling marks and 
primitive symbols children move 
to schematic drawing systems, 
Day said. Usually between the 
ages of six and eight they de
velop certain ways of drawing. 
"Little girls often draw little 
girls. They'll do it the same way 
over and over again, using pret
ty much the same basic sym
bol," with perhaps some 
variation in the clothing or the 
hair. 

Each of these developmental 
steps - from scribbles to sym
bols to schemata- IS "a sponta
neous occurrence common to 
children from all parts of the 
world," Day said. 

Another developmental progres
sion is in the shapes children 
are able to draw. Shapes approx
imating ::ircles seem to be the 
easiest for children. It might 
take a couple of years more be
fore they can manage horizontal 
and vertical lines and draw any
thing resembling a square. Di
agonal lines come later still. "Of 
the basic shapes, the last thing 
they can do is the diamond," 
Day said. 

Children also develop in their 
depiction of spatial relation
ships. Three- and four-year-olds 
"think the world revolves 
around them," and in their 
drawings the "me" symbol is 
typically in the center with other 
persons and objects orbiting 
around it. 

A ch1ld who has become aware 
that people and objects do not 
float in space is likely to draw 
figures with their feet planted 
on the bottom of the page. More 
sophisticated older children 
(eight or nine years old) will de
pict figures on a base line. 

Children draw pictures about 
the things that are interesting m 
their own lives, Day said, and 
their drawings offer "insight 
into what they are thinking and 
feeling." Drawings give children 
a chance to "work out relation
ships in the real world in a form 
they can control. Things can 
turn out just the way they want 
them to." 

Another advantage of drawing is 
that children are free to develop 

their own symbol systems, he 
said. In school they have to 
learn the conventional verbal 
and mathematical symbol sys
tems, but when they draw they 
can express themselves in their 
own way. 

"Because of the spontaneity of 
fundamental drawing behavior," 
Day said, "no instruction is re
quired at early ages." But appro
priate instruction could enhance 
the process, and children need 
to develop technical competence 
if they are to continue drawing 
as they enter adolescence. 

"Children's verbal language de
velopment is one of the primary 
concerns of parents and educa
tors and occupies a large propor
tion of time spent in the 
education of children," Day 
said. By contrast, he said, 
children's "drawing develop
ment is virtually unattended to 
in the schools and in many 
homes as well." 

Children with natural artistic 
talent often go unrecognized in 
school, he said. "Some kids pick 
up math easily, other kids are 
very verbal, some are very visu
al. Those who are artistically 

oriented don't have the 
opportunity to excel." 

Day recently talked with a 
young woman in one of his 
classes who showed a natural 
but undeveloped talent for 
drawing. She always liked to 
draw, she told him, but nobody 
encouraged her and she felt in
ferior to her academically gifted 
sister. "She never had the op
portunity to develop in the area 
where she probably would have 
excelled," Day said. "She never 
received recognition. I just think 
that's too bad." 

Whether or not they excel in 
verbal and mathematical skills, 
Day said, children are cheated 
when the opportunity for artistic 
expression is blocked. 

Art projects in the schools often 
stifle creativity, he said. "There 
are a lot of stereotyped proj
ects." He pulled out what he 
called a typical example. The 
children had traced around a 
shape of a tree- "a pretty 
dumb tree, to tell you the truth" 
- and had wadded up little 
pieces of paper and attached 
them to the tree to represent 
flowers or fruit. 

"You would walk in the room 
and see 30 of these hanging up 
on the wall," Day said. "The 
kids sort of follow directions and 
that's about all. There isn't any 

>-expression or learning." In other 
~ typical projects, the children had 
"" been told to recreate someone 
~ else's version of a leprechaun or 

an Easter bunny. 

"These are cute little projects 
that the teachers plan, and some 
of the parents really like to see 
that kind of thing, but they are 
of questionable value. Themes
sage the teacher is communicat
ing is, 'You're not able to draw a 
leprechaun, so I'll give you 
one.' " 

For similar reasons, Day doesn't 
like coloring books. Besides, he 
said, "so many coloring books 
are such poor art. 'I}le drawings 
are really stereotypes in them
selves. If I wanted my kids to 
copy somebody else's drawing, I 
would expose them to the best 
instead of the poorest. 

"Coloring books tend to be 
baby-sitters. I suppose that's all 
right once in a while, but chil
dren will stay engrossed longer 
in their own work. Coloring in a 
coloring book is a pretty mun
dane activity." 

It isn't necessary to turn to col
oring books, Day suggested, 
when the tools for original 
drawing are so readily at hand. 
"You just have to have a pencil 
or some crayons and a piece of 
paper. I don't think there's any 
other way a kid can be creative 
so easily." 

X. 
( ! 
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To adult eyes, this drawing 
(above left) by a three-year-old 
suggests a strange understand
ing of human anatomy. 

A four-year-old boy's drawing 
of a Thanksgiving scene (above) 

An eight-year-old girl has 
developed her own way of 
drawing little girls Oeft), all fol
lowing the same pattern but 
each one a little different. 
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Researchers Ooser To Finding 
Cause of Cystic Fibrosis 
by Paul Schurke 

A major discovery by Twin Cit
ies campus geneticist Burton 
Shapiro has brought researchers 
closer to exposing the genetic 
.culprit in cystic fibrosis (CF), the 
most common fatal heritable 
disease. 

Shapiro's research, scheduled to 
appear in an upcoming edition 
of Science magazine, indicates 
that the genetic abnormality in 
cystic fibrosis causes cells to age 
prematurely. This knowledge, 
together with related discoveries 
concerning metabolism in cells 
expressing the CF gene, will ad
vance efforts to pinpoint the 
cause of the disease, Shapiro 
said. 

" Nobody knows what the pro
tein product of the abnormal 
gene is," Shapiro said. "Ulti-

mately, most questions about 
cystic fibrosis will be answered 
by finding that protein." 

Through chemical analysis, re
searchers· are searching among 
the 50,000 to 100,000 cellular 
proteins for those associated 
with the disease. Shapiro's evi
dence greatly narrows the field 
of candidates. 

"When we find that protein, 
theoretically we should be able 
to treat the disease, either by 
withdrawing certain substances 
from the diet or by adding 
something, as in the use of in
sulin for diabetes," he said. 

But identifying the abnormal 
protein does not guarantee find
ing a cure. For example, the ab
normal protein responsible for 
sickle cell anemia has been 
known-for years, but direct 

American Ballet Theatre 

The American Ballet Theatre's Martine Van Hamel performing in La 
Bayadere. The ABT will present seven programs at Northrop 
Auditorium on the Twin Cities campus between February 27 and 
March 4. The festival, billed as the year's biggest dance event in the 
Upp~r Mid~est, will include three 19th-century romantic 
classics_- G1selle, Swan Lake, and La Sylphide- along with a 
repertoire of newer works by choreographers George Balanchine, 
Glen Tetley, and Antony Tudor. Tickets are available at the 
Northrop ticket office and at Dayton's and Donaldson's. 

treatment is not yet feasible, he 
said. 

However, identifying the pro
tein will make it possible to find 
the one person in 20 who, 
though otherwise healthy, is a 
carrier of the disease, he said. 
There is a one-in-four chiUlce 
that children of two carriers will 
have cystic fibrosis. 

Between 25,000 and 50,000 
Americans suffer from this 
metabolic dysfunction. The mu
cous that normally lubricates 
body ducts and airways becomes 
thick and sticky, causing chronic 
lung disease. A second symp
tom, nutritional deficiency, re
sults from obstruction of the 
pancreatic ducts, which prevents 
digestive juices from reaching 
the stomach. 

The pancreatic defects can be 
treated with dietary supple
ments; the abnormal lung mu
cous is more deadly. Use of 
antibiotics to prevent lung 
mtecuons ana ot chest massages 
and mist tents to improve 
breathing has dramatically 
increased the life expectancy for 
cystic fibrosis patients over the 
past three decades. Most 
patients, however, still cannot 
expect to live much beyond the 
age of 20. 

Cystic fibrosis research is aimed 
at normalizing the lung mucous 
as it is formed or modifying the 
cells of the mucous glands. 

Shapiro's discovery of premature 
cell aging was spurred by a dis
crepancy in the literature on 
studies of cystic fibrosis. Inves
tigation of conflicting research 
reports on the life span of CF 
cells led to the discovery that 
whereas normal cells produce 
about 27 generations, CF cells 
produce only about 18 
generations. 

Additional studies amplified 
Shapiro's findings. Two aging
related factors, increased oxygen 
consumption and calcium con
centration, were found in CF 
cells by graduate students Bob 
Feigal and Louis Lam. 

"We have preliminary evidence 
that the calcium abnormality is 
caused by the abnormal CF pro
tein. That's what we are hunting 
for now," Shapiro said. 

It might be years before the pro
tein is identified, but, Shapiro 
said, "the fact that the calcium 
findings can be detected in car
riers means we are not far 
away." 

Hospice ... 
Grage, among whose patients 
are many persons terminally ill 
with cancer. 

"There are still a lot of physi
cians who have a tough time 
dealing with dying patients," he 
said. "You always ask yourself, 
'Is there something I could have 
done differently?' " 

Grage would like to have a hos
pice unit at Masonic, but he 
agrees that the best setting for a 
hospice is a family hospital, not 
a research institution. 

The hospice home care program 
at Bethesda Lutheran Hospital in 

Bob Ryndes 
St. Paul began in January 1977. 
The inpatient unit, the first of 
its kind in Minnesota, opened 
last March. Hospice activities are 
coordinated by director Robert 
Brown, who is also a surgical 
oncologist at the University, and 
nurses Carmian Seifert and Bob 
Ryndes. 

In the hospice unit there isn't 
much fancy medical equip
ment - intravenous tubes and 
such. But there are a lot of 
nurses. Each hospice nurse 
handles two or three patients, 
about half the case load of 
nurses in other units. 

The atmosphere is relaxed and 
quiet and patients are encour

. aged to bring their own wall 
hangings, stereos, and even 
furniture. 

"We try to establish the rituals 
of community," said Ryndes, a 
soft-spoken young man who 
weighs each statement carefully 
before speaking. "We begin 
each morning by singing to the 
patients." 

Tranquility pervades the halls 
and rooms, but a faint sense of 
desperation registers on the 
faces of some patients who, 
gaunt and emaciated, choke 

back tears as they/read their last 
Christmas mail. 

Like many others who are 
drawn to the hospice movement, 
Ryndes has experienced the 
death of loved ones, which he 
said has sharpened his sensitiv
ity toward the terminally ill. 

Qualified and sensitive staff 
members are hard to come by, 
he said. "It takes a special kind 
of person to deliver this care." 

The approach of death signals 
the most trying - and most 
touching - moments for the 
staff. Family members and the 
chaplain are summoned and, of
ten, staff members whisper 
hymns, prayers, or simple com
fort in the dying person's ear, 
Ryndes said. 

He paused, then continued, "It 
may be that this is not impor
tant for anybody but us. After 
all, people have been dying for 
years and years without advice." 

Change of Name, 
t- Change of Address -
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~ 
If the post office is charging you 
for your issues of Update lately, 
chances are you've gotten mar
ried or moved. Check carefully 
and see if this isn't the case. 
Then take the old mailing label, 
stick it to this coupon, write in 
your new name or address, and 
mail it to Update, University Re
lations, S-68 Morrill Hall, 100 
Church St. S.E., University of 
Minnesota, Minneapolis, MN 
55455. 
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'U' Science Tea1t1 Battles Bad All 
Particle Posse Sets Sights on Oear Vistas 

by William Hoffman 

... Do but observe: 
Whenever beams make their 

way in and pour 
The sunlight through the dark 

rooms of a house, 
You will see many tiny bodie~ 

mingling 
In many ways within these 

beams of light 
All through the empty space, 

and as it were 
In never-ending conflict waging 

war, 
Combating and contending 

troop with troop 
Without pause, kept in motion 

by perpetual 
Meetings and separations ... 
(Lucretius, On the Nature of 

Things, ca. 60 B.c.) 

So the ancient poet speculated 
on the nature of matter. To him, 
the universe was made up of 
motes tossing about in a great 
void. He was trying to illustrate 
the behavior of atoms, but his 
verse tells more about the be
havior of airborne particles. 

The air we breathe is laden with 
powders and dusts, fibers and 
filaments and droplets, both nat
ural and manmade. Such parti
cles are present in the air of 
Antarctica as well as in that of 
Los Angeles. Smog and hay fe
ver would not exist without 
them, but then, neither would 
clouds and rainbows. 

These particles in the air are 
called aerosols. An aerosol is a 
colloidal system, a suspension of 
finely divided particles in a con
tinuous medium. Specifically, 
aerosols are fine particles of sol
id or liquid matter suspended in 
gas, sometimes producing a mist 
or a haze. An aerosol may reside 
in the atmosphere for days or for 
minutes depending on its chem
istry, its concentration, the 
weather, and agitation on the 
earth's surface. 

Benjamin Liu 

Their behavior is so unique that 
aerosols constitute "a fifth state 
of matter," according to Benja
min Liu, professor of mechanical 
engineering and director of the 
Particle Technology Laboratory 
on the Twin Cities campus. 

Besides the familiar states of 
matter as solid, liquid, and gas, 
scientists recognize a fourth 
state-plasma or ionized gas. 
But aerosols have properties 
different from any of these. 

In the Particle Technology Labo
ratory, one of the best in the 
world, five University scientists 
are endeavoring to learn more 
about the properties of aerosols, 
the way aerosols form and 
spread and interact, so that their 
effects on visibility, climate, and 
human health can be better un
derstood. 

Sizing up particles 

The universe is made up of par
ticles that range in size from 
stars to subatomic particles, Liu 
said. "Here at the particle labo
ratory we work with particles 
between the size of molecules 
and rain drops, or between .002 
micron and 100 microns in 
diameter," 

Liu, who has directed the lab 
since 1973, is himself designing 
particle control devices. He is 
quick to point out, however, 
that not all fine particles are nui
sances or hazards. "Particles are 

The behavior 
of aerosols is 

so unique that 
they constitute 

11 a fifth state 
of matter.'' 

found in magnetic tapes and 
film, in sprays, and in foodstuffs 
like flour, sugar, and instant 
milk," he said. 

In fact, the particle laboratory 
grew out of an old flour milling 

.., lab in the early 1950s. Its foun
~ der, Kenneth Whitby, professor 
~ of mechanical engineering, was 
~ its sole faculty member until 



1962, when Liu joined the 
laboratory. 

As a graduate student, Whitby 
designed the first of many in
struments developed through 
the laboratory over the years and 
marketed commercially, a form 
of technology transfer to private 
industry. 

One such instrument, an electri
cal aerosol analyzer developed 
by Whitby and Liu, measures 
aerosols smaller than 1 micron 
and is the only instrument of its 
kind in the world. 

In all, the lab has developed 13 
instruments, "the largest num
ber of aerosol instruments devel
oped anywhere," said Liu, who 
himself has seven patents. "We 
are at the forefront of fine
particle research." 

The lineup of funding sources 
bears this out: the Environmen
tal Protection Agency (EPA), the 
U.S. Department of Energy, the 
Bureau of Mines, the National 
Science Foundation, the Na
tional B1..1reau of Standards, Gen
eral Motors, the Electrical Power 
Research Institute, the Coordi
nate Research Council (an auto 
industry-oil industry organiza
tion), the state of Minnesota, 
and the University' s Graduate 
School. 

Whitby said that the laboratory 
uses a novel approach to obtain 
funds for research projects. In
stead of competing with other 
research laboratories for funded 
projects, researchers here gener
ate ideas of their own, examine 
them, and then search for a 
sponsor to support them. 

"We are under no obligation to 
produce something, so we can 
try new things," he said. "We 
need freedom and flexibility for 
this type of research. So far, our 
success rate is high." 

Today the laboratory has five 
faculty members, seven full-time 
research associates and civil ser
vice personnel, and about 20 
part-time graduate and under
graduate students. Its annual 
budget of $700,000 supports re
search ranging from the theoret
ical to the highly practical. 

Ambient air 

With current interest in clean 
air, it is hardly surprising that 
half the laboratory's budget goes 
to atmospheric research. This in
cludes Whitby's work in the 
EPA-funded study of ambient 
air quality, specifically in areas 
affected by power plant emis
sions. 

Actually, Whitby has been 
studying air pollutants since 
1955. Before that, he developed 
filter systems with funds from a 
heating and air conditioning or-

ganization. But with passage of 
the Clean Air Act of 1955, heap
plied for and received a grant 
from the National Institutes of 
Health to work on air filters. 
"We've received continuous 
grant support from them ever 
since," he said. 

He was part of a research team 
that studied smog in the Los 
Angeles area in 1%8, and he 
noted that the study is "a classic 
and a model for similar studies 
of smog." It was the first well
managed collaborative study in
volving a physicist, a chemist, 

and a meteorologist, he said. 

Since then, Whitby and others 
have participated in several ma
jor studies of air quality, includ
ing one conducted in the St. 
Louis area between 1973 and 
1975. Among other things, re
searchers traced the plume aris
ing from power plants and oil 
refineries in the urban area as it 
drifted westward. 

Last summer Whitby took to the 
air to monitor the plume from 
Northern States Power's Sherco 
plant in Becker, Minnesota. In a 
specially outfitted airplane, sci
entists traced the plume for 30 
miles to determine how effective 
the plant's stack scrubber is in 
trapping harmful emissions and 
what happens to those that fly 
free. 

The Sherco plant was one of 
three plants studied. The others 
were Tennessee Valley Authority 
plants at Widow's Creek, Ala-

bama, and Cumberland, Tennes
see. Whitby expects to release 
the results soon. 

"One of our main goals is to de
termine the amount of four 
types of components found out
side the stack," he said. The 
four kinds of particles are aero
sols such as fly ash that are 
formed by combustion, scrubber 
carry-over such as spmy droplets 
and residues, aerosols formed in 
the plant itself, and aerosols 
formed in the plume. He noted 
that their size and chemistry de
termine how far particles travel. 

pended in the atmosphere and 
travel for miles. 

Quantitative data is needed to 
know "what is emitted and what 
is safe to breathe. We know that 
breathing sulfate haze is not 
good for you, but just because 
it's hazy out doesn't mean that 
there are sulfates in the air." 

According to Whitby, power 
plant scrubbers designed to cor
ral sulfur dioxide emissions "are 
not a good solution" to offset 
the effects of burning high
sulfur coal because they are so 

Kenneth Whitby 

Whitby conceded that the prob
lem of controlling power plant 
emissions "is more and more 
pressing," but at the same time 
"this is a many-faceted thing. 
You can follow the plume in one 
day, but this data accounts for 

expensive to install. Moreover, 
they create a new problem by 
generating sludge that is diffi
cult to dispose of. 

One possible solution is a strate
gy in which the nation is di-

'~e know that breathing 
sulfate haze i~ not good for 

you, but just because if s hazy 
out doesn't mean that there 

are sulfates in the air." 
only a small part of the final 
readings." 

The problem is to find the link 
between a source of emissions 
and the level of air pollution in a 
given area, he said. But particu
late emissions may stay sus-

vided into zones that share 
similar pollution problems. By 
studying meteorological forma
tions, scientists could predict 
conditions in which sulfate 
fumes might endanger an area 

and could issue an alert for that 
area. During an alert, plants in 
certain zones would be advised 
to switch to low-sulfur coal. 

That way, Whitby said, the na
tion could bum its vast reserves 
of high-sulfur coal without ex
ceeding the environment's ca
pacity to flush the sulfate away. 

"Atmospheric research is a criti
cal field," Whitby said. "The 
EPA is breathing down our 
necks to get this data out. But 
we need facts, not speculation. 
Our work combines high scienn 

with mechanical engineering. 
But this is a multidimensional 
problem involving many disci
plines, and it requires careful 
handling of data. 

"My work is not in instrument 
development anymore, but in 
management, in developing pro 
cedures for extracting meaning
ful numbers from data. This 
is much more complicated 
than most people realize. Lots 
of judgment goes into data 
analysis." 

Free at the wheel 

The University five have yet to 
attack the air pollution problem 
by sea. But with Whitby's plume 
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flights, they now have attacked 
by air and by land-by land in 
the mobile air pollution research 
laboratory, a roving probe. 

In the early 1970s, the state of 
Californ.ia commissioned the 
particle laboratory to build a 
mobile unit. "So we built one 
for them, another for EPA, and 

then two for ourselves," Whitby 
said. 

"We were getting bad simula
tion of air pollution in the lab, 
so we decided to take the cut
ting edge of science out to the 
junk," he said. "It's been a very 
successful program so far." 

The mobile lab program is under 
the direction of Peter McMurry, 
assistant professor of mechanical 
engineering. The labs are 
housed in Chevrolet Step-vans 
and are equipped with power 
generators, air inlet systems, 
and sampling hardware, and 
each has a minicomputer. 

McMurry echoed Whitby's 
comments about atmosphere 
simulation. "It's difficult if not 
impossible to simulate atmo
spheric conditions in a lab. Fur
thermore, the process of aerosol 
growth is not understood. It re
quires relatively well-controlled 
experiments to discover any
thing about aerosol formation. 
You need to know a lot about 
organic chemistry." 

One of the mobile units was 
used in the study of emissions 
from the Minnesota, Alabama, 
and Tennessee power plants. 
McMurry noted that, in the 
southeastern United States, 
"there is fairly good evidence 
that haze is increasing with 
power plant production. In two 
summers we'll go back there to 

check haze levels and the effect 
of widespread continental 
hazes." 

The effect of hazes spread over 
thousands of square miles is 
alarming some scientists and en
vironmentalists. Sulfate emis-
sions sometimes rema.in in th.!'! __ _ 
atmosphere and travel for miles 
before_they dissipate or are 

Peter McMuny 
washed to earth. Those washed 
to earth produce a phenomenon 
called "acid rain," which wreaks 
havoc with the ecosystem where 
it occurs. 

McMurry said that meteorologi
cal science "can give you a good 
idea of air flow patterns from a 
pollution source," and studies 
conducted by air "can character
ize the spatial distribution of 
haze." With these .tools, and 
with help from the mobile lab, 
"maybe we can learn something 
about the horribly complicated 
chemical changes in aerosols and 
learn where they go. 

"This requires a team effort, and 
we have one of the most experi
enced teams of aerosol research
ers anywhere. Yet there is the 
danger that if we get loaded 
down with routine work we lose 
the scientific aspect of it, the ba
sic research of it. I like to divide 
my time evenly among lab work, 
fieldwork, and theoretical work. 
I think this is the best way to 
go," McMurry said. 

The way he is going this sum
mer is westward-to the Grand 
Canyon to take part in a federal 
project there. The 1977 Clean Air 
Act was a mandate for clean air 
in all national parks. "We have 
to determine the physical and 
chemical characteristics of the air 
and follow the plumes from 

nearby power plants to see if 
particle emissions are invading 
the park," Whitby said. 

The diesel picture 

The..power plant is not the only 
focus of debate on the energy 
versus clean air dilemma. The 

automobile also is at center stage 
in the controversy, and the rela
tive advantages and drawbacl<"s 
of the diesel engine point up the 
problem. 

The government has openly en
couraged diesel-powered auto
mobiles because of their fuel 
economy. But the EPA has 
clamped down on auto emis
sions, and the diesel engine 
emits far more particles than the 
gasoline engine. Stringent re
strictions on particle emissions 
will be imposed in 1981, and 
even lower levels will be re
quired by 1983. This prospect 
bodes ill for proponents of the 
diesel engine. 

According to Liu, a diesel auto
mobile emitting 1 gram of parti
culate matter per mile if driven 
100,000 miles emits the equiva
lent of 220 pounds of matter into 
the air. Some diesel particles are 
known to be mutagenic-that is, 
they have the ability to alter an 
organism's genes or chromo
somes--and some are suspected 
of being carcinogenic, he said. 

The Particle Technology Labora
tory is one of a few labs in the 
country working on the diesel 
engine. David Kittelson, associ
ate professor of mechanical 
engineering, directs the three
year-old program, which com
bines particle technology and 

Sulfates washed to earth as 
11 acid rain" wreak havoc with 

the ecosystem. 

David Kittelson 

power propulsion engineering. 

Studies of the diesel engine are 
taking two main directions. 
"First, we are trying to charac
terize the nature of the particles 
emitted," Kittelson said. "We 
are examining their chemical 
and physical properties and con
ducting biological analyses to 
determine the mutagenic com
pounds." 

Rex Lovrien, professor of bio
chemistry, currently is testing 
particles emitted by diesel en
gines and expects to complete 
one phase of his work this sum
mer. Most scientists would agree 
that some of these particles are 
mutagenic, Lovrien said, but 
whether they are carcinogenic is 
still in doubt. 

"We are interested in learning 
more about how far these parti
cles penetrate into the lung once 
they are inhaled," Kittelson 
said. "We are interested in 
knowing how they are dispersed 
over the roadway, what their 
optical properties are, and what 
their effect is on microclimates. 
Do they increase heat absorption 
in a given area, or is this only 
speculative?" 

Like Whitby and McMurry, Kit
telson recognizes the difficulty 
in simulating atmospheric con
ditions in the laboratory. "A 
very important aspect of our re
search is that we are taking 
measurements not only in simu
lated laboratory conditions but 
also outside on the open road." 

Last summer Kittelson mounted 
an air sampling instrument on a 
flatbed trailer and pulled it 
around the racetrack at the state 
fairgrounds with the lab's own 
diesel-powered Volkswagen 
Rabbit. He conducted a similar 
test in Columbus, Indiana. 

The research conducted by Gen
eral Motors and the EPA is all 
indoors, he said. "Changes in 
particulate matter occur in the 
dilution process, which must be 
simulated as closely as possible. 
By conducting these studies out 
in the open air, we know exactly 
what the source is." 

The second area of Kittelson's 
research is learning how parti
cles are formed in the diesel en
gine. "First we measured the 
emissions, and using those mea
surements we successfully mod
eled the physical process--the 
particle size and distribution in 
diesel exhaust." 

Then he conducted a number of 
experiments "to determine 
what's in the cylinder at a given 
time during expansion. As a 
particle is formed in the cylin
der, it is burned. But more 
burning takes place at the top of 
the piston stroke than at the 



bottom. We'd like to increase 
this burning if possible. 

"By inserting probes in the cyl
inder, we may be able to learn 
something about particle forma
tion, size, and temperature, so 
that eventually we can control 
this process." Kittelson plans to 
try a new method for capturing 
the particles-blowing the cylin
der seals with blasting caps and 
emptying the contents into a 
heavy duty bag. 

The diesel engine's fuel efficien
cy is 20 to 30 percent better than 
that of the gasoline engine, but 
"it is not true that better fuel ef-

ficiency means less pollution. 
That is influenced by peripheral 
factors ," Kittelson said. 

He noted that diesel emission 
levels of carbon monoxide and 
hydrocarbons are lower than 
those of gasoline engines and 
that the emission of oxides of 
nitrogen are "about the same 
but not as easily controlled." 
Catalytic converters, used to re
move these emissions, are 

111t is not true 
that better 

fuel efficiency 
means less 
pollution.'' 

"clumsy and less efficient for 
diesels." The emission of parti-

des is "from 10 to 100 times 
worse in the diesel." 

Among the devices for reducing 
particle emissions in diesels, 
Kittelson listed high-pressure 
fuel injection and turbochargers. 
Both would increase particle 
burning in the cylinder, he said. 

Kittelson believes the smaller 
diesel cars will meet the 1983 
emission standards. The VW 
Rabbit is close already and the 
Mercedes is within range, he 
said, but the larger models have 
a way to go. General Motors is 
asking for more time on the 1981 
limit for its line of diesels. 

Virgil Marple 

Is the diesel the wave of the fu
ture? Kittelson thinks it is one of 
the waves. "I expect to see a 
multiplicity of engines in the fu
ture. After all , it is only recently 
that the monolithic gasoline en
gine has been challenged. The 
way I see it, there are a number 
of paths to the solution. Perhaps 
the smaller cars will retain gaso
line engines, but the higher 
energy efficiency in the diesel 
cannot be ignored." 

Dust in the mine 

While Whitby has been flying in 
plumes and McMurry driving in 
hazes and Kittelson trailing die
sels, Virgil Marple has been 
sampling aerosols underground 
for the £ureau of Mines (BOM). 

An associate professor of me
chanical engineering, Marple is 
primarily interested in industrial 
aerosols, particularly those af
fecting occupational health-the 
particles people inhale in mines 
and factories. 

Marple is a member of aNa-

tional Academy of Science com
mittee that is studying the 
measurement and control of dust 
at work sites. "There is a "general 
feeling that we need to know 
more about this whole area," he 
said. 

In his work for BOM, Marple is 
developing instruments to mea
sure the size distribution of coal 
dust. And he is developing cali
bration instruments to keep 
those measuring instruments ac
curate and honest. A high con
centration of coal dust is known 
to cause black lung disease, a 
respiratory ailment common 
among miners. Marple analyzes 

these concentrations with a 
computer. 

According to Marple, the Federal 
Coal Mine Health and Safety 
Act, passed by Congress in 1969, 
requires that coal dust concen
tration not exceed 2 milligrams 
per cubic meter of coal mined. 
One instrument used in the 
mines to measure coal dust aero
sol is the optical particle coun
ter, which Marple modified from 
a commercial machine. This 
instrument measures the size 
distribution of particles by 
means of an electrical pulse. 

Currently he is developing a 
smaller optical counter with a 
laser diode light source. This is 
a low-power instrument so there 
is less concern about a methane 
gas explosion from a spark. All 
other units have incandescent 
lights and are potentially dan
gerous, he said. 

Parallel to his work in instru
ment development, Marple eval
uates the range, accuracy, and 
parameters of commercial instru-

ments such as dust monitors. 
"There's lots of research going 
into just how to calibrate instru
ments. For example, calibration 
of an optical counter for silica, 
for potash, or for rock dust is a 
little different in each case." 
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very broad in the industry." 

Liu and Marple have proposed 
an international conference on 
industrial dust for 1980, to be 
sponsored by the department 
and held in the Twin Cities. 

Black lung disease is caused 
by a high concentration of 
coal dust, brown lung by 

cotton dust. 

Marple has calibrated instru
.ments for cotton plants to gauge 
cotton dust levels. Cotton dust 
can cause "brown lung," 
another respiratory sickness. 
And he has calibrated power 
plant stack impactors, the in
struments with which EPA mea
sures particle emissions. 

Like his colleagues concerned 
with atmospheric aerosols, Mar
ple wishes to simulate the con
ditions he is studying in the 
laboratory. "We're building a 
chamber here to simulate a min" 
ing environment. We'll generate 
a dust cloud around the measur
ing instruments and then take 
readings." 

This summer, Marple will ac
company McMurry in the mobile 
lab. On the return trip from the 
Grand Canyon they will stop at 
an open pit coal mine in north
em Colorado, where Marple will 

Whitby attributes the success of 
the laboratory to a first-rate 
staff. "Ours is a spartan outfit, 
really. We need to expand the 
faculty, and we need mo e pro
fessional people to run the com· 
puter center. Students are here 
only three to five years, and 
that's not long enough. But the 
thing that really counts in quan· 
titative research is quality peo
ple. We have them." 

Human activity the past few 
hundred years has increased the 
atmospheric dust load-to dan
gerous levels in some places. 
Only in the P!lSt decade have we 
started to fight back. The Uni
versity'& particle posse can be 
expected to stay at the forefront 
of the fray. 

.., examine the effect of dust from 
~ mining operations on neighbor
s ing communities. 
~ 
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The visible future 

Particle technology gets around, 
from the earth's interior, across 
its surface, and now into space. 
Spacelab, scheduled to be 
launched next year, will carry 
three instruments developed by 
the particle laboratory that will 
aid in analyzing cloud droplets 
and cloud formation at zero 
gravity. 

Meanwhile, on the educational 
front, the particle laboratory is 
gaining national and, indeed, 
international recognition. "We 
think we've done basic educa
tion very well," Liu said. 
"We've trained a lot of people 
here, many of whom have gone 
on to establish themselves in the 
field. At the many aerosol con
ferences we attend, the Minne
sota alumni group is the largest 
contingent. Our influence is 
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by Elizabeth Petrangelo 

Describe the taste of coffee. It's 
not that easy. 

Perhaps robust captures it best. 
Or hearty. Maybe it just tastes 
brown. Basically, the best way 
to describe the way coffee tastes 
is to say it tastes like coffee. 

Gary Reineccius, on the other 
hand, can tell you exactly what 
coffee tastes like. To Reineccius 
and the other flavor chemists of 
the world, coffee tastes like a 
careful blend of about 700 flavor 
components that combine to 
produce the flavor we recognize 
as coffee. 

Reineccius, an associate profes
sor of food science and nutrition 
on the win CitiLs campus, 
spends his time identifying the 
flavor components found in na
ture and looking for ways to iso
late flavors from foods so they 
can be studied . 

"Flavor IS the most Important at
tribute of food," Reineccius 
said . " Food has to look good 
first so that you want to try it, 
but once it passes thf' look test, 
flavor is the most important 
quality." 

Along with other academic fla
vor chemists, Reineccius studies 
what makes some foods taste 
good and others taste terri
ble--and why some foods that 
start out tasting good end up 
tasting disgusting. 

It is the academic flavor chemist 
who has discovered the 700 
chemicals that contribute to the 
taste of coffee, the 700 to 800 fla
vor components in meat, and 
the 250 components that make a 
strawberry taste like a 
strawberry. 

The academic flavor chemist also 
studies "off" flavors--flavors 
that are unpleasant-and what 
makes good flavors go bad. 
What makes beer develop a 
skunky flavor after it's been left 
in the sun, and why does milk 
develop a rancid taste? 

In the flavor chemistry course he 
teaches, Reineccius covers sev
eral aspects of flavor. "Where do 
flavors come from, for instance? 
How does a plant make flavors? 
For some re~son, nature has put 
them there, but they serve no 
purpose to the plant," he said. 
"We don't know what flavor' s 
function is, and perhaps it 
doesn't have any." 

His students study the external 
conditions affectmg flavor. " Fla
vor depends on where things are 
grown," he said. "There really 
are ' robust' Colombian coffees , 
for instance. If you take that 
same tree and transplant it to 
Mexico, the coffee it produces 
will be totally different in taste." 

Flavor Chetnist 
Shows Good Taste 

go into why canned peaches, or 
all canned fruits for that matter, 
have very little similarity to their 
fresh counterparts. But they are 
accepted by the public. Why?" 

The flavors of some foods 
change drastically once they are 
removed from their natural state, 
but some are easier to study. Ba
nanas, for instance, ripen off the 
vine and their flavor can then be 
studied. The onion has no flavor 
at all until its cells have been 
crushed. Then it develops all of 
its flavor in about two seconds. 

"If an onion smells, it's because 
of cell damage," he said. "If you 
put an onion in the refrigerator 
and then cut it, it won't make 
you cry because the chemical re
action that causes you to cry is 
slowed down due to the cold. 
You can cut and chop and dice 
and squeeze and laugh your 
head off." 

The task of the academic flavor 
chemist is quite different from 
that of the trade flavor chemist. 
Trade chemists create flavors 
from scratch. "Pillsbury might 
go to a trade flavor chemist and 
say, 'Give me a sour cream 
chocolate frosting,' " Reineccius 
said. "Then they would say 
whether they wanted an artifici
ally or naturally flavored prod
uct. If it's artificial, the chemist 
would start pulling chemicals off 
the shelf-maybe 20 or so that 
remind him of chocolate, and 
another 10 that remind him of 
sour cream." 

Using this group of chemicals, 
the trade chemist mixes and 
mixes and, primarily by smell, 
comes up with something close 
to sour cream and chocolate. He 
adds this concoction to an unfla
vored base and then tastes. 
Eventually, after tasting some 
mediocre combinations, some a 
little better, and some downright 
nasty, he will come up with a 
good frosting flavor. 

Academic flavor chemists, on 
the other hand, don't create fla
vors or teach students to create 
flavors. "I think it's too bad that 
we don't teach people how to do 
it,'' Reineccius said. "Industrial 
flavor chemistry is a lucrative 
field with a strong demand. But 
no schools are traming people 
because there are no textbooks. 
It's a trade based entirely on se
crets. Flavor chemists have 
about 3,000 flavors to work with, 
and they have to know from ex
perience what each tastes like." 

Isolating a flavor for study IS a 
difficult task, since flavor com
ponents are present only in 
minute amounts. " Flavors are 
present in such small amounts, 

~ and they're buried in so much 
garbage,'' he said. "If you took 

§ . ,.. one drop of the flavor compo-

The effects processing has on N thin' s G d F d 
food flavor are also studied. "We or, 0 ays 00 00 

nent in green bell peppers and 
put it into 6 million gallons [of 
an unflavored base], one taste 
would tell you 'green pepper.' " 

A big part of Reineccius's course 

Like Somethin' From the Test Tube 
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by Maureen Smith 

No area of research arouses 
more hope and fear and curiosi
ty than human genetics, and it 
isn't surprising. 

Think about tampering with hu
man reproduction-think about 
wombs for rent and human eggs 
for sale, or a hundred little Hit
lers created by cloning-and 
genetic research seems to be 
putting the most deeply held 
human values in peril. 

Then think about offering new 
hope to people who have been 
unable to have children or who 

ty is scattered among several 
units. The Dight Institute and 
the Department of Genetics and 
Cell Biology are in the College of 
Biological Sciences. Human and 
Oral Genetics is in the School of 
Dentistry, an accident of history 
that resulted from the wide
ranging research interests of Re
gents' Professor Robert Gorlin. 
Specific genetic disorders such 
as hemophilia and cystic fibrosis 
are studied in individual clinics 
within University Hospitals. 

Jaroslav Cervenka is a professor 
of human and oral genetics 
whose primary research interest 
is chromosome disorders. Like 

perhaps order chromosomal and 
biochemical tests. 

But a decision cannot be based 
on facts alone, and the counselor 
will always explore the couple's 
own feelings about the problem. 
"Sometimes feelings of guilt are 
expressed that are not appropri
ate," Anderson said. "Some
times the husband and wife 
have different views that they 
may not even have expressed to 
each other." 

Sometimes the woman comes for 
counseling alone, Cervenka said. 
"Then you suspect something 
could be wrong, because they 

Genetic Counselors 
Face Moral Dilemmas 
hesitate to have children for fear 
they will be afflicted with genet
ic disorders, and genetic re
search seems to be one of the 
most worthy and compassionate 
of endeavors. 

V. ElvingL\nd-erson, professor of 
genetics and cell biology and 
acting director of the Dight In
stitute for Human Genetics on 
the Twin Cities campus, under
stands the hopes and fears that 
are aroused by genetic research, 
but he thinks people may look 
to the research with greater ex
pectations and greater alarm 
than is justified. 

"I think there has been an un
due emphasis on the future pos
sibilities," Anderson said. "We 
need some kind of perspective." 

Some people take the view that 
"nothing should be done for the 
first time" because it may lead 
to something harmful, Anderson 
said. This attitude has been 
characterized as the " slippery 
slope" view of science. "I think 
the problem is that one step 
could lead to another step, but it 
does not inevitably do so," he 
said. " We are always in the dif
ficult position of having to eval
uate each step as it comes." 

Research at the Dight Institute 
has focused on the genetic fac
tors in such problems as mental 
retardation , psychotic disorders, 
and epilepsy. "We deal with rel
atively common conditions and 
look for genetic factors. Any 
time we deal with something 
that' s common, we know that it 
will be a mixed bag and there 
will be many causes," Anderson 
said. 

Genetic research at the Universi-

Anderson, Cervenka is inter
ested both in seeking new 
knowledge and in making what 
is already known available to 
those who need it. Both men of
fer genetic counseling in addi
tion to their teaching and 
research. 

Most people would applaud the 
availability of genetic counsel
ing, but ethical questions arise, 
especially in the case of disor
ders that can be detected 
through prenatal diagnosis. 
" Prenatal diagnosis is inherently 
tied to abortion, and that poses 
a lot of questions," Cervenka 
said. "Then you are into the 
ethics of the interruption of 
life." 

No prescriptions 

Genetic counseling in essence is 
"providing information to indi
viduals and families so that they 
can make their own reproductive 
plans," Anderson said. "It's not 
prescriptive---it's counseling in 
the sense of helping people 
make their own choices." 

Usually people who come forge
netic counseling have a genetic 
disorder themselves, or they 
have a child with a problem and 
want to know how high the risk 
is that another child would have 
the same problem. Counseling is 
also being sought increasingly 
by women over 35 who want to 
have a baby but are concerned 
about the risks of chromosome 
disorders. 

Several pieces of information go 
into the estimate of risk. The 
counselor will take a family 
history, review the latest infor
mation on the disorder, and 

both should come." It is prefera
ble for both parents to be 
present at each stage of the 
counseling, he said. 

In the case of some condi
tions-notably Tay-Sachs disease 
and sickle cell anemia-it is now 
possible to test for carrier status 
and to state the risks for couples 
before they have any children 
at all. 

Genetic conditions that are chro
mosomal and biochemical can be 
diagnosed in the womb with al
most total accuracy. If prenatal 
diagnosis reveals a serious dis
order, the couple can prepare 
themselves psychologically for 
the care of the child or decide on 
an abortion. The most common 
technique for prenatal diagnosis 
is amniocentesis, in which a 
small amount of amniotic fluid 
is withdrawn from the uterus 
and analyzed. 

It is especially when abortion is 
an option that a counselor's. own 
values might be reflected. " It is 
possible to describe amniocen
tesis in such a way as to say, 
'You wouldn't want to do that, 
would you?"' Anderson said. 
"In the way you present infor
mation you may knowingly or 
unknowingly reflect your own 
value choices." 

Both Anderson and Cervenka 
said it is important that counsel
ors not impose their views-for 
or against abortion, or for or 
against pregnancy in a high-risk 
situation- on their clients. " It' s 
a matter of principle that you do 
not tell the parents what they 
should do," Cervenka said. 

Anderson said he believes most 
counselors respect the values 
and religious beliefs of their 
clients. " I do not introduce reli
gious considerations, but per-

• 



sonally, as a Christian, I would 
be sensitive to a couple's reli
gious concerns. I don't mean to 
say that I'm unique. I think that 
counselors are generally very 
thoughtful." 

Burdens and risks 

In deciding whether to have a 
child, a couple will want to 
weigh both the burden and the 
risk of having a child with a ge
netic defect. The burden will be 
determined by the seriousness 
of the disorder and the emotion
al and financial resources of the 
family. 

If one parent has a condition 
that is transmitted as a domi
nant trait, the risk to each child 
is 50 percent. Huntington's cho
rea, for example, is a progressive 
disease that typically strikes at 
around age 35 and is character
ized by mental deterioration ter
minating in dementia. Often 
people don't even know they 
have the disease until after they 
have had children. If they do 
know, they know that they are 
facing a high-risk, high-burden 
situation. 

In the case of a sex-linked reces
sive trait such as hemophilia, 
the risk is 50 percent for each 
boy (or 25 percent overall). 
Another example is Duchenne's 
muscular dystrophy, which is "a 
terrible disorder," Cervenka 
said. "All of the affected will 
die. They will be born beautiful 
kids, and most of them will die 
before they are 10." Again, the 
risk is high and the burden 
enormous. 

Disorders that are polygenic, or 
multifactoral, in origin have 
lower risks. "When we say mul
tifactoral, it means that we're in 
doubt," Cervenka said. "We 
don't know what the cause is, so 
we say there are many factors." 

If healthy parents have a child 
with a cleft lip or clt# palate (a 
polygenic disotder), the risk is 
between 2 and 4 percent that 
their second child will be simi
larly afflicted. If two children are 
affected, the risk for the next 
child is between 5 and 9 per
cent. "That means there is a 95 
percent chance that the child 
will be healthy," Cervenka said. 
Risk figures for polygenic disor
ders are arrived at empirically, 
"calculated from hundreds of 
pedigrees," he said. 

The sex of a fetus can be deter
mined by prenatal diagnosis, 
and such a determination 
"might be useful if we're 
dealing with a sex-linked trait 
like hemophilia," Anderson 

~ said. The parents might choose 
ell an abortion if the child is to be 
~ a boy. 

j 
"Short of that, most-genetic 

counselors that I know would 
not even carry out the study if 
there was any indication that the 
reason was to terminate the 
pregnancy if the fetus was the · 
'wrong' sex," Anderson said. 
"This contradicts what I said be
fore about always giving the 
family the information and let
ting them decide. It is judged 
that this reason does not justify 
the test." 

Cervenka agreed. "We would 
not do the amniocentesis for that 
reason, because we are medical 
people and amniocentesis is 
used to detect medical prob
lems." 

Pro-life decision 

Chromosome disorders are 
among the most severe genetic 
anomalies. It is known that a 
woman's risk of having a mal
formed child increases "perhaps 
beginning at about age 35 and 
more markedly so after 40," An
derson said. "There is some re
cent evidence that the age of the 
father has an effect as well. 

"When we're dealing with 

requested. We're talking about a 
lower risk here--probably not 
above 5 percent even at a fairly 
advanced age--but one that is of 
some consequence." 

The risk of chromosome damage 
is about 15 percent when the 
woman is 45 or over, Cervenka 
said, and Down's syndrome is 
the least severe of the chromo
some disorders. "With the most 
severe anomalies, 90 percent of 
the children die within six 
months," he said. 

Even people who usually oppose 
abortion might find it justified 
in such a case, Cervenka sug
gested. "It's not pro-life if the 
children die 100 percent of the 
time after exhausting the fami
lies emotionally and financially." 

For some people, Anderson said, 
the choice is between prenatal 
diagnosis with the possibility of 
abortion and giving up on hav
ing more children or any chil
dren at all. A family with two 
afflicted children may not be 
willing to risk having a third. 
An older couple who are wor
ried about chromosome disor
ders may not want to take a 5 

Jaroslav Cervenka 

Down's syndrome, where there 
is a specific chromosome 
change, it is possible to detect 
that in the fetus .. This informa
tion should be known to fami
lies so that amniocentesis can be 

percent risk even though they 
dearly want a child. 

"It is quite clear that some peo
ple, if this option were not pos
sible, would simply choose not 
to have any more pregnancies. 
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For them it is a pro-life decision, 
if you will." 

Who deserves life? 

In an article on "Biological Engi
neering and the Future of Man," 
Anderson expressed concern 
about "the more general impli
cations of prenatal diagnosis. It 
is one thing to request amnio
centesis for any one of a series 
of relatively rare conditions. It is 
quite different to assume that 
families have a natural 'right' to 
expect that every child should be 
healthy. There is no medical 
way to provide such an assur
ance. A fetus that has no obvi
ous chromosomal anomaly still 
runs the risk of other disorders 
for which no test has been 
made." 

And what if most potential vic
tims of Down's syndrome or he
mophilia or muscular dystrophy 
were aborted? What would be 
the message to those who sur
vived? Would they be seen as 
second-rate human beings who 
would have been better unborn? 

Anderson wouldn't go that far. 
"Our views of health do enter 
in," he said. "A humane ap
proach is to reduce the level of 
the problems but also to deal in 
a concerned way with the people 
who do have problems. 

"Many families are aware of 
their risks because they have a 
child with a problem. It's entire
ly possible for them to love and 
respect that child and still not 
wish to have another child with 
the same problem." 

Different kinds of people are 
valuable in different societies, 
Cervenka said. Among a group 
of Eskimos with whom he lived 
for a time, it was clear that the 
people who were needed were 
fertile women and men who 
were good hunters. 

"What's needed now and here? I 
have no idea. There was a man 
in Time magazine who was 
studying black holes. His brain 
is fantastic, he is loved by 
everybody, and physically he is 
nothing. He can't move, write, 
or function. 

"We don't only need fast, 
strong, beautiful people. Many 
of them are sitting in the pris" 
ons. There are people who are 
congenitally disabled who are 
extremely valuable. 

"In Czechoslovakia I saw many 
patients with abnormalities who 
were extremely useful people. 
There was a virtuoso violinist I 
remember, there were doctors, 
craftsmen, good parents, lovely 
people. There were soine fail
ures, too. You can be disabled 
and be 10 times more useful 

-
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than your neighbor whose phys
ical condition is perfect," Cer
venka said. 

"There will be no cloning of ar
mies, no cloning of geniuses on 
a massive scale," Cervenka said. 
"I would not be worried a bit. 
Besides, cloning of humans is 
not yet possible and will not be 
possible for a long time. 

Can Intolerance Be Tolerated? 
Still, Anderson said, "the deci
sion of whether to be born or 
not cannot be made by the 
child. It's obvious that that kind 
of decision, for better or worse, 
must be made by the parents. I 
would far rather have the deci
sion made at that level" than 
prescribed by law or determined 
by a panel of experts. 

Armies of clones 

Cervenka is unhappy about the 
sensationalism with which news 

"Regular and pleasurable pro
creation by sexual intercourse 
will continue as long as the hu
man race continues. If some few 
will be born by these expensive 
and complex methods, it will be 
an insignificant number," Cer
venka said. 

"It's hard to imagine a use for 
cloning," Anderson said. "There 
is no particular problem that 
cloning would treat. There is lit-

by Jeanne Hanson 

Look in the mirror. Do you see 
an intolerant person? You'll 
probably say no. 

But research conducted at the 
University of Minnesota and re
ported in Psychology Today indi
cates that intolerance in U.S. 
society has not diminished since 
the McCarthy era of the 1950s. 
Although the targets of intoler
ance have changed, the potential 
for repression of unpopular 
groups remains, according to re
searchers John L. Sullivan, James 
Piereson, and George Marcus. 

Studies done in the 1950s on po
litical intolerance concluded that 
as the level of education in
creased, the level of intolerance 
would decrease. "We're chal
lenging that doctrine of progress 
here," said Piereson, a visiting 
professor of political science on 
leave from the University of 
Pennsylvania. 

Although people today are more 
tolerant of such left-wing groups 
as the communists and socialists 
than they were during the 1950s, 
they are now less tolerant of 
right-wing groups such as the 
John Birch Society and the Ku 
Klux Klan, he said. 

The researchers found that about 
two thirds of those surveyed 
would like to see some group of 
people outlawed. The proportion 
is nearly the same as that dis
covered in the 1950s studies. 

"Everybody's supposed to be 
tolerant and mellow now," Pier
eson said. "It may be liberal chic 
to believe that, but it isn't accu
rate. Everybody seems to hate 
somebody sometimes." 

To measure intolerance, the re
searchers drew up a list of 

... groups--including communists, 
l socialists, fascists, atheists, pro
! abortionists, anti-abortionists, 

V. Elving Anderson 
and the John Birch Society, Black 
Panthers, Ku Klux Klan, and 
Symbionese Liberation Army 
(SLA)-with an option to name 
any group not on the list. They 
gave the list to a national sample 
of people and to a sample of 
Twin Cities area people. 

of genetic developments is 
tr~ated in the press. Louise 
Brown, who was born last sum
mer in England, for example, 
was "not a test tube baby," he 
said. (The process was not even 
a genetic process, but genetic re
search and fertility research are 
often linked in people's minds.) 

"The egg is taken out of the 
mother, fertilized out of her 
body by the father's sperm, and 
reimplanted in he& uterus. It's 
done to bypass the diseased 
tubes. It's a medical procedure 
for sterile women, it's beautiful, 
and it's an ethically uninterest
ing procedure," Cervenka said, 
although he added that "it's a 
little more complex than that." 

"My 14-year-old heard at school 
about cloning armies," Cervenka 
said. Cloning is a form of asex
ual reproduction in which the 
offspring is an identical twin or 
copy of the donor. 

tle that cloning could do that 
couldn't be done better some 
other way. 

"Cloning would restrict the hu
man variability that we know to 
be desirable. It imposes a delib
erate choice on the genetic con
stitution of the next generation, 
and we don't know enough to 
positively select that way. I 
don't take it seriously and I 
don't think it's likely to be 
used." 

Most people tend to have an ex
aggerated view both of the 
promises and the dangers of sci
ence, Anderson said. "We 
should be open to developments 
but not count on them to resolve 
all our problems, and we should 
be aware of the possible harm 
that might arise and examine the 
possibilities with caution. My 
own view is a modest expecta
tion of science and a modest 
worry about the dangers." 

Those surveyed were to choose 
the group they liked the least 
and answer the following ques
tions about it: Should the group 
be outlawed? Should members 
of the group be banned from be
ing president of the United 
States? Should they be allowed 
to teach in the public schools? 
Should they be allowed to make 
public speeches? Should their 
phones be tapped by the gov-

ernment? Should they be al
lowed to hold public rallies in 
the city? 

Although 70 percent of the peo
ple in the national sample would 
allow a member of their least 
liked group to make a speech, 
about 66 percent felt the group 
should be outlawed outright. 
Some 59 percent would not want 
the government to tap a group 

Hell's Angels, and "gang hang
ers," Sullivan said. 

People's personalities influence 
their level of intolerance, Sulli
van said. The most intolerant 
people are those who are the 
least secure about themselves 
and those who perceive some 
threat, realistic or unrealistic, 
from the group involved. In con
trast, studies have tied self-

John L. Sullivan 
member's phone, and 50 percent 
would allow the group to hold 
public rallies. Less than a fourth 
of the people surveyed would be 
willing to see a member of the 
group they dislike become presi
dent or teach in a public school. 

Twin Cities area residents were 
only slightly more tolerant than 
those in the national sample, 
said Sullivan, an associate pro
fessor of political science. 

Today's top objects of prejudice, 
chosen by a total of 30 percent of 
the people surveyed, are groups 
on the radical right-the Klan, 
fascists, and the John Birch Soci
ety. Communists came in next, 
followed by the Black Panthers 
and the SLA, together chosen by 
14 percent. Atheists, pro-abor
tionists, anti-abortionists, and 
socialists were chosen as most 
hated by fewer people, Sullivan 
said. 

About 3 percent of the people 
named as their most disliked 
group one that they added to the 
list themselves. These ran the 
gamut from the "Moonies" to 
homosexuals to "holy roller Bap
tists," "poor white trash and 
blacks," environmentalists, 

esteem, self-actualization, faith 
in people, and diminished fear 
of a group to tolerance. 

No difference in tolerance be
tween men and women or 
between younger and older peo
ple was evident. Once they're 
allowed to choose their own ob
jects of prejudice, people are 
equally intolerant, Sullivan said. 

The diversity of the groups dis
liked and our fragmented politi
cal atmosphere in general are 
signs of hope, according to Pier
eson. "Probably no one group 
will be selected for repression, 
not even one of the groups that 
are themselves intolerant," he 
said. 

According to Piereson, that is 
the challenge and the paradox: 
"Can a tolerant society tolerate 
intolerance?'' 



.IU' Ranks Fifth in Federal Funds 
by William E. Huntzicker 

The University of Minnesota 
ranked fifth among American 
universities in the amount of 
federal money received during 
fiscal year 1977, President C. 
Peter Magrath said recently. 

Magrath told the Minnesota Sen
ate education subcommittee that 
the University received $92.7 

C. Peter Magrath 

million in federal funds, an in
crease of $5.7 million over the 
previous year. 

Universities receiving more 
federal income than Minnesota 
were Howard, $115.9 million; 
the Massachusetts Institute of 
Technology, $109.4 million; the 
University of Washington, $96.9 
million; and the University of 
California, Los Angeles, $96.4 
million. 

Universities ranking behind 
Minnesota included Stanford, 
Harvard, the University of Cali
fornia, San Diego, the Universi
ty of Michigan, and Columbia. 

The University's .increase in fed
eral funding over the previous 
year was the largest among the 
top 12. Only Minnesota, UCLA, 
and MIT received increases in 
federal funds. 

Magrath said that Minnesota 
ranked seventh in 1976 with 
$86.9 million in federal income, 
putting it behind Howard, MIT, 
Washington, the University of 
Wisconsin, Madison, UCLA, 
and Stanford in that year. 

Magrath said that the figures in
dude the $8.3 million federal 
share of the pharmacy-nursing 
building that is under construc
tion as part of the health sci-

• 

ences complex on the Twin 
Cities campus. 

The list was compiled by George 
Robb, assistant vice president 
for institutional relations, from 
figures provided by the National 
Science Foundation. 

Most of the income from the 
federal government was for agri
culture, the health sciences, and 
the Institute of Technology, Ma
grath said. He released the fig
ures during a presentation on 
the University's request for 
increases for health sciences 
and agriculture. 

Lyle French, vice president for 
health sciences, asked for state 
money to offset some of the 
decreases anticipated in federal 
appropriations to the schools of 

medicine, dentistry, and public 
health. 

William Hueg, Jr., deputy vice 
president and dean of the Insti
tute of Agriculture, Forestry, and 
Home Economics, asked for in
creases in funding for agricultur
al research, which, he said, pays 
off in returns to Minnesota 
farmers and agribusiness. 

Among other details on the 
rankings compiled by Robb for 
members of the subcommittee 
was that the University of Min
nesota ranked second in federal 
funding in 1971, when the first 
building of the health sciences 
complex was funded. The 
amount of federal money coming 
to the University in that year 
was $72.5 million. 

Robb said that the University of 
Wisconsin, Madison, ranked 
ahead of Minnesota in 1976 
when it received funding for a 
health sciences building. 

Minnesota also ranked fifth dur
ing 1975 with $73.6 million and 
in 1972 with $64.2 million, Robb 
said. The institution's lowest 
rankmg in the past 10 years was 
11th, in 1970. It was ranked 16th 
in 1966, the earliest year for 
which figures were provided . 
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In Memoriam 

Allen Tate, 1899-1979. Poet, critic, University regents' professor emeritus of English. 
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Landowners Urged To Be on Guard . •• 
Americans must be guardi
ans-not just owners-of land. 

That is the conviction of Charles 
Biggar, assistant professor of 
soils at the University of Minne
sota, Waseca. But it is a message 
that people have a hard time 
hearing. 

"The idea of acting as a steward 
or guardian of land is something 
the American public has not ac
cepted yet," Biggar said. "The 
ownership concept is still so 
powerful in our minds that we 
think we can do with the land 
whatever we choose. We could 
allow the construction of a road 
or expansion of a housing com
plex, or allow the soil to erode 
from a hillside, and say it is all 
right-because we own the 
land." 

The old attitudes of ownership 
would be appropriate if the 
amount of land were unlimited, 
Biggar said. "But it is not. That 
is why a guardianship is neces
sary and why farmers must be
come stewards of the soil." 

Land use is an issue of major 
concern in rural commumfles to
day, but it isn't just farmers who 
need to be stewards of land. 
"Either directly or indirectly, all 
citizens affect land use," Biggar 
said. The same land might be 
used for agricultural production, 

waste disposal, home construc
tion, industrial expansion, or 
roadway construction. 

Land used for one purpose is 
sometimes so altered that it 
could never be used for any
thing else. "With this in mind, 
it becomes imperative that we 
make the wisest choices on use 
of land," Biggar said. 

Several federal bills on land use 
have been introduced but have 
failed because of the actions of 
lobbying groups, none of whom 
represented agriculture, Biggar 
said. A few states-Vermont, 
Hawaii, Michigan, and Iowa 
-have adopted their own legis
lation that seeks to control 
erosion, water contamination, 
and housing construction on ag
ricultural land. 

Minnesota has more than 20 
laws that are indirectly related to 
land use, Biggar said, and they 
are effective in regulating some 
forms of water pollution but in
adequate "when it comes to 
controlling confiscation of good 
agricultural land for housing 
or soil degradation through 
eroswn. 

Land use and zomng policies are 
being developed to curb urban 
sprawl in rural areas like 
Waseca, Biggar said His biggest 
concern now is the loss of pro
ductive land through erosion 
and the pollutton that results 

from soil erosion. 

"The amount of erosion that 
takes place nationwide is a 
much greater problem than even 
insecticides and fertilizers that 
reach the various waters. The 
soil lying in streams and lake 
bottoms is easily agriculture's 
biggest contribution to pollu
tion," Biggar said. 

Some erosion is natural, he said, 
and there are deposits of soil 
and silt lying in the bottom of 
streams and lakes that date back 
to the glacial period. But human 
beings are responsible for much 
of the current problem. "Any 
time you put in a road and its 
ditches or expose the soil to the 
elements by tilling, you alter the 
natural amount of soil loss." 

Remedying the effects of erosion 
is an expensive undertaking, 
Biggar said, and "the situation 
is not improved by the tax cuts 
at various governmental levels 
that have been experienced of 
late." Minnesota has done better 
than most states in appropriat
ing the money that is needed, 
he said. 

Changes in land use are evident, 
Biggar said. He sees the land 
"becoming more and more of a 
recycling ground for wastes" 
and being used in cleaning the 
environment. "Land is one of 
the best systems we have for 
taking care of some of the poilu-

tion we cause, especially water 
pollution," he said. 

Land will continue to be used 
for more housing development, 
Biggar said. Because of local 
pressures and political bargain
ing, he said, "I don't think we 
will ever see zoning that's really 
going to control the number of 
houses in a given area. Tax leg
islation that gives a break to 
those using land for crop pro
duction near cities will help." 

Production of food and fiber will 
continue to increase as techno
logical knowledge and good crop 
and soil management practices 
are applied, Biggar said. If ways 
are found to suck irrigation wa
ters efficiently from the Missouri 
and Mississippi Rivers, he said, 
the potential is so vast that it 
can hardly be imagined. 

On the other hand, he said, 
there are places in Texas and 
Kansas where water sources 
have already dried up. "I know 
of places where in 10 years there 
will be no water or the quality 
will be so degraded that it will 
be sufficient only for the growth 
of very salt-tolerant plants, not 
com and soybeans." 

Conservation measures in Min
nesota to date have been pri
marily voluntary, Biggar said. 
"Soil conservation 1s such a lo
calized problem that no strict set 
of guidelines or policies can be 

developed to accommodate the 
myriad conditions. Each farm 
may have a unique conservation 
problem. I fear the time when a 
law may be written to cover all 
conditions. It could actually 
break some of the farmers." It 
would take a very talented per
son to write the law that could 
serve all farmers, and it would 
take an even more talented per
son or agency to administer the 
law. County government would 
have to play a big role. 

"I hope we can stay with the 
voluntary program. I'd like to 
think the stewards or owners of 
land think enough of the future 
to do this, but I'm not sure there 
is hope for that. I've been told 
by conservationists that erosion 
control practices have slipped 
backwards in the last 15 years. 
The fault is not just with the 
farmer-it's with all people. It's 
difficult because times have 
changed and the problems of 
conservation have changed. It 
takes a long time to get mea
sures into practice and a very 
short time to plow them up 
again." 

•• . But Soil Program Losing Ground 
by William Hoffman 

Minnesota farmers soon will 
have more to worry nbout than 
heavy weather, if Clifton Hal
s y's gue<>s is right. He see!' 
compulsorv soil conservation 
looming on the horizon. 

Wind and water continue to eat 
away the state's most precious 
resource, despite more than 40 
years of federal aid for soil con
servation. Soil erosion reduces 
crop yields and eroded sediment 
damages the quality of water in 
lakes and streams. 

" Excessive erosion is still occur
ring on about half the land, and 
it is increasing," Halsey said. 
"The present voluntary system 
isn't working." He perceives a 
nationwide drive toward man
datory controls. 

An associate professor of soil 

science on the Twin Cities cam
pus, Halsey has a professional 
interest in land-its chemistrv, 
behavior, and migrating pat-' 
terns. As a conservatiomst v. ith 
the Agricultural Extension Ser
vice, he understands both the 
desire of fam1ers to maintain 
high production and the public 
concern for clean water. 

Halsey concedes that mandatory 
conservation "is a very touchy 
subject," but unless farmers re
spond to financially supported 
voluntary programs, "efforts to 
limit erosion by regulation can 
be expected to continue and 
intensify." 

Several developments in the last 
decade have caused attention to 
be focused on the problem of 
soil erosion. 

Chief among these develop
ments is the impact of the envi
ronmental movement. Federal 

legislation requires that state 
and local agenCies regulate 
"nonpoint" sources of water 
pollution as well as specific 
points of waste and se\\ age dis
charge Agricultural runoff is the 
mam nonpoint source of pollu
tion, carrying pesticides and 
fertilizers from fields and depos
iting them in rivers, lakes, and 
streams. 

Such runoff pollutes drinking 
water supplies and causes toxic 
reactions in fish and wildlife. It 
may lead to the "biological 
death" of some water bodies by 
fostering excessive growth of 
plant life. 

The problem with nonpoint 
sources of pollution, Halsey 
said, is that it is so difficult to 
trace them and to determine 
who is responsible for them. 
And as for the nutrients in fer
tilizers promoting plant growth 
in water, naturally occurring nu-

trients present in the soil may 
do the same thmg, he said. 

"Farmers are like other people," 
Halsey said. "They are con
cerned about the environment, 
but they also are concerned 
about feeding their families and 
paying their debts and having a 
little money for recreation." 

More and more marginal land is 
going under the plow as farmers 
aim at high production of such 
cash crops as com and soybeans. 
Not only are pastures, groves, 
and grasslands lost as buffers to 
erosion, but the subsequent 
planting of these lands with row 
crops compounds the problem. 
Topsoil washes down from hilly 
slopes and "ends up in a ditch 
or a flood plain or a trout stream 
or a reservoir." 

"Farmers won't be able to afford 
high loss of topsoil and still 
maintain high productivity," 

Halsey said. He noted that from 
three to five tons of topsoil per 
acre is a "tolerable loss" each 
year, for about that much soil is 
generated annually through nat
ural processes. But in some areas 
of Minnesota more than twice 
that much is lost each year. 

"For more than 40 years we've 
had a soil conservation plan;" 
Halsey said. "The government 
has offered technical assistance 
and cost-sharing programs in an 
effort to encourage voluntary 
conservation. Both the Environ
mental Protection Agency and 
the Soil Conservation Service 
want the voluntary system, but 
I'm afraid they've got a tiger by 
the tail. It could happen that the 
government will ram a mandato
ry program down our throats." 

Fear of just that event has 
prompted state representative 
Elton Redalen of Fountain to of-



fer erosion control legislation in 
the current legislative session. 

Redalen's bill is based on an 
Iowa soil conservation law 
passed in 1971. That law estab
lished a state committee of farm
er representatives that handles 
complaints against landowners, 
defines tolerable soil Joss and 
adequate sediment control, dis
burses cost-sharing _funds for 
erosion control practices such as 
terracing and contounng, and 
takes legal action against land
owners as a last resort. 

Redalen, a dairy farmer, is un
certain how the f'roposed law 
will be received. But if it pro
vokes discussion, he said, then 
it's worth the effort. 

"lf we farmers don't take the 
initiative in this matter, then 
someone else will," he said. 

Benton ounty, in western Min
nesota, has a wind erosion con
trol ordinance that makes it 
illegal to remove or de troy a 
field windbreak ·without a per
mit. Elsewhere, two local ordi
nances address the topic of soil 
erosion, but spe~.:ifically exempt 
agricultural practices. Redalen's 
bill is the frr t to deal with soil 
erosion statewide since 1973, 
when a pr posed bill failed in 
the legislature. 

Part of the reason for the poor 
record of the voluntary system is 
that "in many cases not enough 
money is provided for specific 
conservation practices. In the 
short run, farmers don't have 
enough incentive to employ 
such practices," Halsey said. 
"We've been looking for a state 
with a successful voluntary con
servation program, but we 
haven't found one." 

If indeed the problem is mon
ey- subsidy- then the com
plaints of .orne farmers during 

• the Washington tractorcade seem 
to have merit. As one farmer put 
it, "How does the nation combat 
enormous erosion of prime crop 
land when the administration 
continues to reduce federal 
funds to the Soil Conservation 
Service?" 

Then, of course, there is the bu
reaucratic tangle. "I see a whole 
continuum of bureaucracies ad
dressing the problem. And there 
are great rivalries for federal 
monies and leadership po itions 
in all this," Halsey said. "It's a 
problem in itself to find out 
what's going on." 

He admonished the Agricultural 
Extension Service for not being 
as active as it might be in soil 
conservation by focusing too 
narrowly on what farmers think 
is most important. 

"But overall the extension ser
vice must be pretty good. It has 
been copied in one form or 
another throughout the world," 
he said. 
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Uranium Sparks Mining ll;tterest 
by Paul Schurke 

It may seem to be one of the 
best kept secrets in the state, but 
it's true: the Minnesota uranium 
rush is on. More than 100,000 
acres in three east central coun
ties have been leased for ura
nium prospecting, primarily by 
three Colorado mining firms. 

They say the odds are against 
them, but Rocky Mountain En
ergy, Energy Resources, and 
Martin-Trost Associates are bet
ting that substantial pockets of 
the ore--used to produce fuel for 
nuclear power plants--lie deep 
under the glacial drift of Carlton, 
Pine, and Aitkin Counties. 

Their keen interest stems from a 
federally commissioned survey 
prepared in 1976 by University 
of Minnesota, Duluth (UMD), 
geologist Richard Ojakangas. 
The survey indicates that the 
area is geologically similar to 
two of the world's richest ura
nium fields, in Australia and 
Saskatchewan 

"It's impossible to say for sure if 
there are large deposits of urani
um in Minnesota," said Oja
kangas, who heads the geology 
department at UMD. "But all the 
information I have collected so 
far points in that direction." 

Uranium pockets usually occur 
in areas where solid bedrock 
containing dispersed particles of 
uranium is overlain with a soft 
permeable rock like sandstone. 
Over thousands of years, the 
particles may be leached out of 
the bedrock by groundwater in 
the sandstone and deposited in 
a central area. 

Ojakangas said that areas of east 
central Minnesota have all the 
geological components necessary 
for the formation of ore pockets, 
including a thick layer of sand
stone ov:erlying the Canadian 
Shield, a huge bedrock forma
tion that stretches down from 
Canada. 

The prospecting activity is not 
unique to Minnesota. Skyrocket
ing ore prices resulting from the 
Arab oil embargo have made the 
uranium industry a booming 
business. Uranium is being 
mined in six Rocky Mountain 
states, and mining companies 
are looking for new pockets of 
ore in eight other states, includ
ing the Dakotas, Michigan, and 
Wisconsin. 

The most intense exploration in 
Minnesota is along a broad belt 

Pl'()spectors Say Ore Pockets 
Tucked Under Minnesota Bedrock 
about 20 miles wide from Du
luth to Denham, in northwestern 
Pine County. But counties in 
southwestern, northwestern, and 
central areas of the state are also 
being eyed by such energy gi
ants as Exxon and Kerr-McGee 
Corporations. 

The Colorado firms began three 
years ago to survey the east cen-

company. Landowners generally 
get $2 to $5 an acre for the first 
year of exploration and a smaller 
amount each year after that. If a 
strike is made, landowners will 
receive about 5 percent of the 
value of the mined ore. 

Much confusion among land
owners has resulted from the 
differences in lease arrange
ments. Staff members at the U.S. 

Richard Ojakangas 
tral counties by air and on foot 
with scintillometers, technologi
cal descendants of the Geiger 
counter. They have recently be
gun drilling test holes, 500 to 
600 feet deep, in spots found 
worthy of closer examination. 

Recorded leases for uranium 
prospecting in Carlton County 
now include about 70,000 acres. 
The total acreage leased in Pine 
and Aitkin Counties is estimated 
at about half that amount. 

The lease agreements vary, de
pending on the property and the 

Bureau of Mines office in St. 
Paul who are handling calls from 
confused landowners are en
couraging them to consult with 
lawyers or geological engineers 
before signing leases. 

At current prices, a small body 
of ore could net landowners up 
to several million dollars. Area 
farmers could become instant 
millionaires, and an economi
cally stagnant area of the state 
could boom. But company offi
cials say that even if uranium is 
found, it would take many years 
to develop the mines. 

The prospecting has spawned a 
great deal of excitement among 
area residents. Speculation on 
the likelihood of a strike ripples 
through local towns like Moose 
Lake, Barnum, and Denham as 

talk of the "mother lode" rippled 
through the West a century ago. 

Company representatives sav 
that although no strikes have 
been made, there have been 
enough encouraging signs to 
keep them looking. But because 
the hrms are in competition 
with one another, they aren't 
disclosing their findings. 

This secrecy worries area envi
ronmental groups like Clear Atr
Ciear Water, the Mmnesota 
Public Interest Research Group, 
the Sierra Club, and the North
ern Sun Allrance. They contend 
that the state is being caught off 
guard, that prospecting acti itie 
are progressing too rapidly for 
state agencres to follow. 

Officials at the Minnesota Pollu
tion Control Agenl.-y (PCA) and 
the Department of atural Re
sources (0 R) agree. Dul 
McMichael, director of the 
PCA's environmental analysis 
office, wants to make sure that 
test holes are adequately 
plugged to guard against possi
ble contamination of water ta
bles by uranium ore. 

Elwood Rafn, chief of the D1 'R 
mineral division, is concerned 
that the state is "regulatorily un
prepared" to handle uranium 
mining. "State laws governing 
this activity are obsolete and in
adequate," he said. 

Recommendations regarding 
guidelines for uranium prospect
ing and nunmg are being pre
pared by DNR and PCA staff 
people for consideration by the 
leg1slature, which has been 
asked to appropriate $25,000 for 
a one-year stud. of the impact 
of mining activities. Meanwhrle, 
the mining companres are pres
suring the DNR to lease state 
land for prospectmg. 

Rafn said state officials are con
cerned that exploration and any 
future mining activities be prop
erly regulated and monitored to 
prevent radioactive contamina
tion of air and water. In the 
past, emissions from the tailings 
of uranium mines, wh1ch in
clude radioactive radon gas and 
gamma rays, have been associ
ated with increased incidence of 
lung cancer. 

' 'There is a sense of urgency 
about this," McMichael said. 
"We don't have a good under
standing of the ramification of 
these activities. But we are trv
ing to move ahead as quickly as 
possible." 



14 

Medical Students 
Meet Their Match 

by Maureen Smith 

At 3:55 p.m. on March 14, medi
cal student Lily Burke didn't 
know where she would be 
spending the next few years of 
her life. She would soon receive 
an envelope telling her whether 
she would be doing her residen
cy at a hosprtal in Cleveland or 

ew York City or Alabama or 
Vermont. 

John Billings, waiting for his en
velope with his wife and two 
children, thought he had a good 
chance of going to the Mayo 
Graduate School of Medicine in 
Rochester, his first choice. Still, 
he was a bit nervous. "There's 
always a little doubt," he said. 
"Anything that's important to 
you, you worry about." 

Medical students were milling 
around in the foyer of Mayo au
ditorium in Minneapolis, callmg 
out to each other, laughing 
uneasily, waiting to hear what 
hosprtills they had been matched 
with. "People are a little hyper," 
Burke observed. 

One da. in m1d-March is always 
a day of high drama in medical 
schoob across the country. On 
"Match Day," the schools release 
the results ·of a national comput-
r matching p10gram for semor 

medical students who are seek
ing residencies and hospitals 
who are looking for resrdents. 

"You start worrying about it as 
soon as you get into medical 
school," Burke said. Competi
tion to get into medical school rs 
intense: and ''our year and the 
year before us were the most 
competitive fo a certain extent 
it's a matter of luck when you 
get rn, because there are so 
many qualified applicants. Then 
you start to worry about 
whether you'll get a residency. 
Actually it's not as bad, because 
hospitals need people to take 
care of their patients." 

The senior medical students and 
the hospitals have a chance to 
look each other over m the fall, 
when the students are given two 
weeks off from medical school 
for interviewing. 

"Some of them have decided 
that they absolutely don't want 
to leave the Twin Cities, and 
they will only look at Twin Cit
ies hospitals," said W. Albert 
Sullivan, associate dean of the 
Medical School. Others will fly 
from one part of the country to 

£ another, often taking advantage 
.f of special rates for unlimited air 
! travel in a given period of time, 

and interview at a number of 
hospitals. 

Billings never left Minnesota. 
Burke squeezed in 16 interviews 
all across the country. "I inter
viewed every day and traveled 
every night," she said. "If it was 

Wednesday, I knew it must be 
Atlanta." 

The match game 

After forming their impressions 
of each other and considering all 
the information that is available 
to them, the students and the 
hospitals rank their preferences. 
Students are allowed to rank as 
many hospitals as they wish. 
Burke listed ten, Billings just 
two. 

Once the rankings have been 
submitted, the computer goes to 
work. The first time the match 
was conducted, in 1950, the de
sign was a "student first choice" 
program, which, as it turned 
out, put a great premium on the 
adrOitness with which students 
made their choices of hospitals. 
Students successfully urged 
adoption of the "hospital choice 
algorithm." 

On the face of it, the present 
model might seem to favor the 
hospitals--their rankings are 
given priority over the students' 
preferences but what it means 
m practice is that students are 
free to rank prestigwus hospitals 
without jeopardizing their 
chances to be matched with ho. -
pitals that are more realistic 
choice::.. "Many students put 
down the most prestigwus hos
pital and don't really expect to 
get it," Sulhvan said. "Some
times one of them will get that 
spot " 

Burke ranked Case Western Re
serve Universrty in Cleveland as 
her first choice, but she didn't 
think she was likely to get it. 
'The fact that I put Case West
em first doesn't hurt me" in 
getting a place at a hospital for 
which there was less competi-

W. Albert Sullivan 

tion, she said. 

Students and hospitals are 
pledged not to make any deals 
or give any assurances before 
Match Day. "It is absolutely for
bidden for a hospital to offer a 
spot or a student to ask for a 
spot," Sullivan said. "The hos
pital can say, 'We like you and 
we hope you will rank us.' The 
student can say, 'I really liked 
being out here,' but that student 
may have liked Seattle and San 



Francisco and Salt Lake City 
also." 

Although the Mayo Graduate 
School had not offered a spot to 
Billings or made him any prom
ises, he had reason to be opti
mistic. "They indicated as best 
they could that they were really 

given to the medical schools, 
who then notify any students 
who were not matched. At a 
designated time on Match 
Day-11 a.m. Eastern time, 10 
a.m. Central time--efforts to 
place unmatched students or fill 
empty positions can begin. With 
the help of their counselors and 

Lily Burke 
pleased with what they saw in dea~s, stude~t~ look at the 
me and that they'd like me to available posthons and start 
come there," he said. making phone calls. 

The pattern of matches in his 
field of anesthesiology may have 
been another reason for Bil
lings's optimism. In 1978, 79 
percent of all students in anes
thesiology in the country were 
matched with their first-choice 
hospitals and 10 percent with 
their second choice. By contrast, 
students in Burke's specialty of 
internal medicine were least 
likely to be matched with their 
first-choice hospital. Only 42 
percent of the internal medicine 
students in 1978 received their 
first choice. 

"I applied all over the country, 
and every place I listed is a place 
I like," Burke said. "I'll be 
happy anywhere." 

Missing a match 

For one reason or another, some 
students are not matched in the 
computer process. The hospitals 
they rank are matched with stu
dents who are ranked higher by 
the hospitals. 

Two days or so before Match 
Day, results of the match are 

A student in family practice, 
who had wanted to go to Seattle, 
learned on the Monday before 
Match Day that he hadn't 
matched. He found a position at 
a hospital in Akron, Ohio. 

"That happened to be the first 
one I called, and they were in
terested," he said. "Some of the 
physicians on the staff here 
knew about the program, and 
they were very positive about it. 
I'm very satisfied. I feel pretty 
good." 

The goal is to have all un
matched students placed before 
4 p.m. so that they can receive 
envelopes along with everyone 
else. Unless the students volun
teer the information, their fellow 
students don't know who 
matched and who did not. 

Burke, who had ranked 10 hos
pitals but knew she "wasn't a 
sure thing to get into any of 
them," was relieved when she 
didn't hear that she hadn't 
matched. But just to be sure, she 
made a point of being seen in 
the vicinity of the deans' offices. 
When nobody said, 'We've 
been trying to reach you," she 
felt more secure. "I'm happy I 

matched," she said a few min
utes before she received her 
envelope. 

Staying in the state 

Burke was unusual in that none 
of her 10 choices was in Minne
sota. A majority of her class
mates-52 percent, Sullivan later 
announced-would be staying in 
the state. 

"Except for California, Minneso
ta has a higher percentage of 
medical students who stay in 
their own state than any state in 
the country," Sullivan said in an 
interview a few days before 
Match Day. "We also have one 
of the largest graduating classes, 
with almost 300 a year." The 
number of students who stay in 
the state for their residencies is 
significant, he said, because 
doctors tend to go into practice 
in the states where they do their 
residencies. 

What accounts for Minnesota's 
good record of retaining its 

medical students? "Minnesota's 
a good place, and the grade of 
medicine that's practiced here is 
probably the best in the coun
try," Sullivan said. "I can say 
that without chauvinism because 
I'm not a native. 

'We have good doctors, and we 
have good patients. Doctors in 
other parts of the country accuse 
us of lying when we say our pa
tients will return after 25 years 
for a follow-up. Their patients 
won't even return to have 
stitches taken out. 

"Look at our health statistics. 
People live longer here. We have 
a lower maternal mortality rate 
than any other state. Doctors 
like to do good medicine, and 
it's particularly nice if you have 
good, intelligent, well-informed 
patients." 

California used to be a popular 

choice of Minnesota medical stu
dents, but its popularity has 
been fading. "At one time as 
many as 20 or 25 percent of our 
students went to California," 
Sullivan said. "Last year it was 
only 7 percent." As a result of 
the 1979 match, 16 Minnesota 
students-less than 6 percent of 
the class-were headed for 
California hospitals. Eighteen 
students were matched with 
hospitals in Wisconsin. 

The envelopes, please 

At 4 p.m. on Match Day, the 
medical students and their fami
lies and friends went into the 
auditorium to hear a short talk 
by Sullivan, who shared some of 
the stahstics with them. He told 
them that 80 percent of them 
had been matched with hospi
tals that were their first, second, 
or third choices. "I think most of 
you are going to be happy," he 
said. 

He told them that 83 percent of 
them were going into one of the 
primary care areas-family 

John Billings and his daughter Erin 

practice, internal medicine, pe
diatrics, or obstetrics and gyne
cology. He told them that 71 of 
them would be "staying right 
here" at University Hospitals or 
a hospital affiliated with the 
University, and he told those 
who were leaving to spread the 
word about what a good place 
the University is. He joked with 
them and was greeted with 
laughter and groans. 

"I know the brilliance of my 
speech is such that you'd like to 
stay here all afternoon," he said, 
but he kept his talk to five min
utes. Then it was time for the 
envelopes to be distributed. 

Billings and Burke both went to 
the comer of the auditorium 
where the envelopes were being 
given to students whose names 
started with a letter from A to D. 
Within that alphabetical group
ing, the envelopes seemed to be 
handed out at random, and 
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Burke's name was the last to 
be called. 

How did she feel as everyone's 
name was being called but her 
own? "How do you think I felt? 
I was sure they had forgotten to 
send mine out." 

With her unopened envelope in 
her hand, Burke saw a friend 
and asked him where he was 
going. "Milwaukee," he said, 
and she hugged him. It was 
dearly a match he was happy 
with. 

Then it was her tum. "Oh, all 
right!" she said as she saw her 
match. "It's Alabama." 

"Where it will be warm," a 
friend said. "I had cJreams that I 
was going there," Burke said. 

Alabama had been her fourth 
choice but her "fir t realistic 
choice," she said. "It' a real 
good program. I'm really happy 
about it." 

Billings, as expected, was 
matched with the Mayo Gradu-

ate School of Medicine. "You got 
it," his wife Paulette said when 
he opened his envelope. 

Paulette Billings later said she 
was "kind of excited" about the 
move to Rochester but "kind of 
sad to leave our neighborhood 
and kind of scared about all the 
time I'll be spending alone. I 
worked as a nurse, and I saw 
what the residents had to go 
through." 

'We're just really happy," Bill
ings said about his residency, 
which will begin in early July. 
"But then it rapidly comes 
crunching down on you 
that you'll have all that 
responsibility." 
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Correspondence 

Charter Resident 

Of the several excellent pieces in the 
current issue of Update, the article 
and photos on Pioneer Hall had es
pecial appeal for me. As a country
boy freshman in the fall of 1931. I 
was one of the charter residents of 
that then sparklingly new dormitory. 
It was a most memorable experience 
for me, my freshman year at Pioneer 
Hall. Several of the many friend
ships formed there have lasted to 
this day, and the memories of the 
others are still fresh 

In all probability I am among the 
diners about to be served their eve
ning meal by the white-coated wait
ers in that one photograph. What 
decorum we observed then, without 
being conscious of it. Everyone wore 
shirt and tie, and probably a three
piece suit, for dinner. And that was 
in the midst of the Depression! No
body had any money but we seemed 
to dress pretty well. Certainly we ate 
well. Only three or four of the Pio
neer Hall men had cars that year
beat-up Model T Fords-but the 
streetcars ran every few minutes on 
Washington Avenue and they would 
get you anywhere in town for a 
nickel or so, day or night. 

You are putting out an excellent 
publication. Congratulations and 
best wishes. 

Charles T. Duncan, A.B. '36, 
M.A. '46 

Professor of Journalism 
University of Oregon 
Eugene 

Tasteless Erratum 

Your article "Some Dos and Don'ts 
of Pills and Victuals" in the wmter 
issue of Update was a good brief 
overview of interactions of foods 
and drugs or food ingredients and 
effects on physiology. By now, how
ever, you must have been told by 
the food scientists at the University 
of Minnesota that monosodium glu-

tamate is certainly not a meat ten
derizer, but a flavor enhancer. There 
would be no reason to use a meat 
tenderizer in Chinese food. Also, as 

• you probably know, MSG and its re-

lation to soy sauce makes a dose 
connection to Oriental foods. 

All in all, your interview with Jo
seph Cornell was presented in a 
dear and informative manner and 
you are to be commended for the 
article. 

Allen A. Kraft 
Professor 
Food Research Laboratory 
Iowa State University 
Ames 

Editor: Mea culpa on the MSG. 

A Superior Idea 

We would like to tell you how much 
we enjoy Update. The variety of the 
articles, the investigative nature of 
some of them, as well as the up-to
date topics, make this newspaper a 
pleasure to read. 

We share it with other University of 
Minnesota graduates in our commu
nity. They appreciate keeping up 
with University developments. 

Thank you for great reading. 

Doug and Brenda Berglund 
Superior, Montana 

Editor: We'll gladly send copies of Up
date to any University of Minnesota 
graduate. If the other alumni in your 
community would like copies o.f their 
own, have them write to us. 

Spreading the Word 

I found your winter issue very in
formative and interesting reading, 
and I intend to show it to and leave 
it with the editor of the Clearwater 
Sun for using some of the articles in 
the paper. 

H . G. Christenson, '25 
Clearwater, Florida 

Cheers! 

We were very pleased to read your 
last issue and enjoyed the articles on 
Ancel Keys and Michael Day. 

We are sending a small check to cov
er a few of your expenses. Probably 
just enough for one round of beer at 
Manning's on Como. 

Mr. and Mrs. E. R. Gross 
Juneau, Alaska 

Editor: We like Manning's, but were
luctantly had to return the check. If af
ter reading Update you want to give 
money to the University, by all means 
do so . Checks should be made out to 
the University o.f Minnesota Founda
tion. You can send them to us, and 
we'll pass them on. 

Change of Name, 
Change of Address 

If the post office is charging you 
for your issues of Update lately, 
chances are you've gotten mar
ried or moved. Check carefully 
and se-e if this isn't the case. 
Then take the old mailing label, 
stick it to this coupon, write in 
your new name or address, and 
mail it to Update, University Re
lations, S-68 Morrill Hall, 100 
Church St. S.E., University of 
Minnesota, Minneapolis, MN 
55455. 
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Correct Name & Address: 

University Summer Session is pleased to announce six professional arts organizations-including the 
the forthcoming engagement of Prince Otto Edu- Guthrie Theater, the Minnesotd Orchestra, and the 
ard Leopold von Bismarck, Berlin, Germany, and Minneapolis Institute of Arts-will join in the pro
Ms. Sarah Bernhardt, Paris, France, as part of "In- gram. Among the subjects to be studied are politi
terplay '79: A Search for Understanding." Inter- cal unification and realpolitik, Prince Bismarck's 
play '79 is an experimental course that will explore areas of expertise, and the classical and romantic 
interrelationships among the arts, humanities, so- theater, Bernhardt's chief interest. For informa
cial sciences, and physical sciences in the latter half tion, contact University Summer Session on the 
of the 19th century. Fifteen departments from the Twin Cities campus. 
College of Liberal Arts, the University Gallery, and 
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Williamson Hall, the University's subterranean bookstore and admissions and records center. 
See story on underground buildings inside. 

Furthermore: Nurses Are in Short Supply; State Has Cattails To Bum; 
Sunflower Stalks Vegetable Oil Market; Elderly Folks Vacation in School; 
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Going Under To Stay on Top 
Underground Housing Gets Lift from 'U' Space Center 

by Paul Schurke 

Ask engineering faculty at the University what's up these days, and 
they'll correct you-it's what's down that matters, they say. And 
nowadays, as efforts to reconcile competing demands for energy and 
for environmental protection increase, that includes increasing num
bers of earth-sheltered homes anq buildings. 

Faculty and students of the Department of Civil and Mineral Engi
neering on the Twin Cities campus are on the cutting edge of ana
tionwide move to plug more new structures into the earth's protective 
crust. They have established the Underground Space Center, ana
tional focal point for underground research and information exchange. 
They are monitoring seven earth-sheltered homes in the first large
scale test of such housing. And, with the mechanical engineering de-

Rolling skylight shutters 

Skylight 
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for vines 

Deep-mined space----J 

\ I 
\ I 
\I 

------------------~ 

partment, they are monitoring Williamson Hall, the University's 
award-winning underground building, which in its first year has 
shown energy savings of up to 65 percent over conventional 
buildings. 

The department's members are enthusiastic about these develop
ments, but they are most excited about the design proposals for their 
own new home. Backed by a $15.8 million appropriation from an en
thusiastic legislature, construction is soon to begin on a 150,000 
square foot underground instruction-administration facility. A na
tional demonstration project, the building is to tap the sun for heat 
and light and store winter's frigid cold for summer cooling. 

The primary objective is to replace the department's 1912-vintage fa
cilities (deemed a "disaster" by a national accrediting body) with ade- _ 

Solar optics 
guideway system 

Sod roof cover 

, 

A schematic drawing of the civil and mineral engineering building. More than 95 percent of the building will be underground. 



quate research and teaching facilities. But with the unique structure, 
designed by Myers and Bennett Associates and described in the de
partment's current newsletter, they also hope to demonstrate that an 
earth-sheltered building can achieve maximum energy conservation 
and still be functional and attractive. 

Unlike Williamson Hall, which was plugged into the ground primarily 
to preserve the view and open mall space, the civil and mineral engi
neering building seeks foremost the temperature-moderating qualities 
of the earth, said department head Charles Fairhurst. At moderate 
depths-say 40 feet-the temperature is constant the year around, re
quiring only a small amount of energy to maintain comfort levels. 

The building is to be 95 percent underground, but the completed site 
won't be a grassy mall interrupted only by occasional vent pipes. On 
the west end an atrium will protrude with skylights and the solar heat 
and light collection systems. A descending courtyard on the east end 
will lead to the entrance. 

"We try to avoid a vertical approach," architect David Bennett said. 
"If you enter through a sunken courtyard or a gently sloping ramp, 
the feeling of going underground is eliminated." 

Solar heat will be gathered both passively, through design features, 
and actively, through mechanical systems. Design features include 
double-paned, southern exposure windows that may be covered by 
rolling shutters to reduce heat loss at night. In addition, vines will be 
grown over the windows, reducing interior heat during the summer 
yet allowing the full strength of the sun to enter during the winter 
when the vines shed their leaves. 

The active solar collection system involves mirrors that will focus sun
light on receiving pipes to heat an antifreeze solution. Pumps will 
direct the hot solution to storage tanks for circulation through the 
building during cold weather. 

Though solar collection is commonly coupled with earth sheltering to 
provide heat, according to Tom Bligh, a former University mechanical 
engineering professor, "solar collectors are usually the most expensive 
energy component in a building like this, and they generally aren't 
used efficiently. Even though they are used during the summer for air 
conditioning, they aren't used during the spring and fall." 

To improve the economics of solar collection, Bligh has designed an 
integrated system that combines solar heat collection with a steam
powered electrical generator and an ice air conditioning system. 

Solar-heated water will power the generator, which, though expen
sive, can greatly increase the energy output from the collectors. 
"Another advantage of the system," said Ray Sterling, director of the 
Underground Space Center, "is that it will be generating most of the 
electrical energy when electricity demands are the highest-in the 
middle of the summer." 

The ice air conditioner borrows from the design of the icebox. Copper 
coils on the solar collectors will gather the winter's frigid cold to form 
a huge block of ice in an insulated underground tank. Another system 
will circulate the chilled solution through the building during the 
summer. "Essentially you get all your cooling for free," Bligh said. He 
added, though, that backup cooling-and heating-systems will be 
provided. 

To ensure that working areas feel comfortable and unconfined, efforts 
are being made to bring the outside in. Sunlight will directly pene
trate about half of the rooms on the building's four floors from banks 
of windows along the courtyards. Other rooms will open into the cen
ter atrium. And sunlight may be piped into some of the remote 
interior areas through an experimental optics system of mirrors and 
prisms. On cloudy days and at night, photoelectric sensors would ac
tivate a single powerful backup source of light that would be chan
neled through the same distribution system. 
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"The amount of natural light is important for creating a livable 
space," Bennett said. "The Williamson Hall bookstore is washed with 
sunlight, and this seems to be the key to its being perceived as a 
pleasant environment." 

In a smaller scale experiment, a view of the outdoors may also be 
piped in. Using remote view optics-a new twist on the design of the 
periscope--an image from the outside can be transmitted to interior 
areas. If this sounds a bit much, rest assured that the designers also 
have reservations about it. "We don't know if it will work-if it will 
establish a sense of connection to the outdoors or if it will be per
ceived as just a trick of technology," Bennett said. 

Some facilities that don't need direct contact with the outdoors-those 
for storage, movies, and lectures-may be tunneled into the sandstone 
bedrock 90 feet down in an extension of an earlier departmental re
search project. 

A 50-by-100-foot underground test room gouged out of the sandstone 
by department researchers in 1974 has shown that the area's subterra
nean depths offer an economical alternative for urban space. What's to 
be gained? A sound- and vibration-proof environment of constant 
and moderate temperature and humidity, and an option to avoid ur
ban sprawl by building down rather than out. 

It's a tried and true proposal. Long a leader in the field, Sweden has 
parking lots, sewage treatment plants, and even gymnasiums under
ground. A bit closer to home, in Kansas City, space carved out during 
limestone mining is now laced with underground manufacturing and 
storage facilities. 

Geologists have found that the Twin Cities area is also ideally suited 
for such construction. The limestone layer underlying much of the 
area can provide a strong roof for space that can easily be carved out 
of the soft sandstone below. Researchers hope to demonstrate this by 
incorporating two floors of deep-mined space in the building. 

All of the building's innovative components will be carefully moni
tored for their utility and cost effectiveness. And, perhaps more im
portantly, the building's psychological effects will also be monitored. 
Some people find that underground space feels too confining. But the 
designers believe objections will dissolve when people experience 
carefully designed underground working areas. To test this hypothe
sis, University psychologists will survey the building's occupants 
about their attitudes before and after construction. 

All this adds up to a building that will be a showcase of technological 
alternatives in energy conservation. It will save money: although ini
tial costs are expected to be par with those of conventional buildings, 
operating costs will be greatly slashed. But more importantly, say the 
designers, it will make a dramatic statement to today's students and 
tomorrow's decision makers about imaginative approaches to energy 
and environmental problems. -
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Russian Women Bear Double Burden 
by Maureen Smith 

An old Russian proverb reveals 
a view of women that lasted for 
centuries: "A chicken is not a 
bird, a woman is not a human 
being." 

Russian women have come a 
long way. And in a new course 
on the Twin Cities campus this 
spring, their story was told . 

"Russian women are a remark
able group of people, and they 
have been throughout history," 
said Irina Corten, assistant pro
fessor of Slavic and East Europe
an languages, who developed 
and is teaching the course. 
"They have overcome tremen
dous obstacles." 

The course is half historical, half 
contemporary. Corten has drawn 
on her academic background in 
Russian literature and culture 
and on her own experiences. 
The daughter of an American fa
ther and a Russian mother, she 
spent the first 12 years of her life 
in Moscow. 

Her father, Henry Shapiro, was 
Moscow correspondent and bu
reau chief for the United Press 
International, and his United 
States citizenship made her an 
American by birth. But because 
her mother was then a Soviet 
citizen, she and her mother were 
not permitted to leave the Soviet 
Union until after Stalin's death 
in 1953. 

Corten said her mother, now an 
American citizen and a journal
ist and translator, was her part
ner in developing the course. 
"My mother and I worked as a 
team. She has given a lot of 
public lectures, and she started 
putting together a collection of 
slides. It kind of dawned on us 
that this could be a course. I 
talked to my colleagues and stu
dents, and they thought it was a 
good idea." With help from the 
Small Grants Program of the all
University Council on Liberal 
Education, Corten expanded the 
slide collection for the course. 

No damsels in distress 

Women in Russia were sup
pressed for about 700 years, 
Corten said, but before the ar
rival of Christianity Russia was 
a matriarchy. Russian folklore is 
dominated by images of strong 
women. 

Three female types recur in the 
folklore: the warrior woman who 

A Soviet cartoon depicts the double burden of Russian women. 

leads armies of women and 
men, the wise woman who 
outwits men and knows how to 
heal, and the woman of great 
moral courage whose integrity is 
tested. 

"There is no such thing as a 
damsel in distress in Russian 
folklore," Corten said. A man is 
abducted, through his own fool
ishness or someone else's vii-

lainy, and his fiancee goes out 
in search of him. Tales of strong 
women survived through the 
centuries, Corten said, and per
sisted alongside the proverbs 
about the inferiority of women. 

Mother Earth was the main god
dess in pagan Russia, Corten 
said, and some of the earthiness 
was carried over into Russian 
Christianity. "The cult of Mary 
was very strong, but she was 

quite different from the Catholic 
Mary. Her virginity was never 
emphasized, but her mother
hood. She was usually portrayed 
as a middle-aged woman, and in 
countless legends she was either 
a hard-working peasant woman 
or a miracle worker." 

Such images of Mary continue 
among Russian peasants today, 
Corten said. And when Mary in
tercedes, it is "usually kind of 
an argument with God." She 

tells God what will happen " if 
you don't do this for my 
people." 

Naked shoulders 

Before the time of Peter the 
Great, Corten said, upper class 
women were locked away in a 
section of the house called the 
terem and hidden from public 
view. (The terem was similar to 
the harem in Muslim house
holds, but without the element 
of polygamy.) 

"The women were left com
pletely uneducated, they rarely 
went outside, they were literally 
fattened up like geese because 
corpulence was considered de
sirable;'' Corten said. "They ate, 
drank, slept, gossiped, repro
duced-that was their life. There 
were some exceptional women 
who broke through. 

"Peter the Great did away with 
the terem very abruptly. He to[d 
the nobles that the women had 
to come out into the open." 
Peter instituted European-style 
balls and "the women were lit
erally dragged to them. They 
were forced into European dress, 
with naked shoulders and arms. 
They were terribly embarrassed, 
the men were furious, it was 
considered an outrage. But after 
a few years the women got used 
to it." 

The 18th century was a time of 
woman rulers, and by the time 
Catherine the Great sat on the 
throne, attitudes had changed. 
"Women were beginning to be 
treated as human beings. " 

Real emancipation for women 
began in the 19th century, and. 
many women played a part in 
the revolutionary movement. 
With the Bolshevik revolution in 
1917 came a dramatic change in 
the status of women, Corten 
said. 

"Lenin was probably one of the 
leading feminists. He made a 
very significant statement, that 
no country can be free if half of 
its population is enslaved, and 
he was referring to women." 

In a series of decrees, women 
were granted equality. ' ]t's al
ways easy to do in a dictatorial 
state," Corten said. But it took a 
decade or more for women to be 
aware of the freedom they had 
gained. Most women in 1917 
were illiterate, and " they had 
the mentality of slaves." 

Immense effort 

"By the 1930s the women awak
ened and. entered the country's 



labor force," Corten said. Then 
came World War II, and "their 
contribution to the war effort 
was just immense." 

Few women were in combat, but 
Soviet party leader Leonid 
Brezhnev has said that the war 
efforts of men and women could 
be placed on a scale and "the 
scale wouldn't tip in either 
direction." 

Almost every able-bodied man 
was at war. "The women fed the 
country, they fed the army, they 
kept the country going," Corten 
said. "Agriculture was in their 
hands, most of industry was in 
their hands." 

With 20 million men lost in the 
war, the women led the postwar 
reconstruction. "It's been a re
markable contribution," Corten 
said. "American and European 
women have a lot to learn from 
Russian women-their endur
ance, their spiritual strength, 
their independence." 

Female students find the exam
ple of Russian women inspiring, 
she said. "They find a kind of 
support in knowing it's possible 
for women to achieve things of 
such magnitude." 

Women at work 

Russian women today have 
achieved near equality in the 
work force and the professions, 
Corten said, but some fields 
seem to be closed to them
notably politics and diplomacy 
at the high levels-and they typ
ically "don't rise to the very 
top." 

Three out of four doctors, about 
half the surgeons, a third of the 
engineers, and 40 to 45 percent 
of the lawyers and judges in the 
Soviet Union are women. 

Corten said she has talked with 
Russian men about their woman 
doctors, and it would never oc
cur to them to prefer men. 
"They say that of course women 
make better doctors, because 
medicine is a caring field. These 
are cliches, but it's interesting 
that they feel medicine is just 
made for women." 

But medicine in the Soviet 
Union is not a lucrative profes
sion and never has been. A be
ginning general practitioner 
makes less than a factory 
worker, Corten said. 

(Surgeons make more money by 
accepting bribes, she said. "It's 
bribery within the Soviet sys
tem. From our point of view it 
would be private practice. If you 
need complicated surgery and 
you don't want to go to your lo
cal clinic-you want the best 

surgeon-you give a substantial 
amount of money. It's a semi
legal thing. The government 
knows perfectly well that this 
kind of thing goes on.") 

Most Russian women would 
never consider not working, 
Corten said. "A Soviet woman 
assumes that work is her life.': 
And women with children don't 
have the option of part-time 
work. "There is no such thing as 
a part-time job in the Soviet 
Union." On the other hand, it is 
not illegal for women not to 
work, as it is for men. "An able-

.on the fingers of one hand." 

Beast of double burden 

Why don't women get to the 
top? 'There are all kinds of the
ories, but I think it is mainly 
because the Soviet woman is a 
beast of double burden," Corten 
said. "She has a full-time job 
outside the home and practically 
a full-time job in the house. 

'The women do the lion's share 
of the work in the home, and 

Irina Corten 
bodied man can be prosecuted 
for parasitism." 

Women receive equal pay for 
equal work, Corten said, and 
they are given generous bene
fits-four months of maternity 
leave with pay and another year 
without pay when jobs and 
seniority are protected, two half
hour periods a day for breast 
feeding, child care facilities at a 
nominal fee. 

Still, there is the absence of 
women at the top. At a major 
metropolitan hospital, most of 
the staff will be women but the 
head surgeon will be a man. 
More women than men have 
college degrees, but the high
ranking academic positions are 
dominated by men. Women are 
scientists, but those nan1ed to 
the prestigious Academy of Sci
ences "could literally be counted 

it's hard in the Soviet Union, 
much harder than here. They 
don't have the nice appliances, 
and the shopping is hard." To 
go shopping means to go from 
store to store--there are hardly 
any supermarkets-and to spend 
hours waiting in line. Because 
most people don't have cars, 
they have to carry heavy bags 
filled with such things as pota
toes and bottles of milk. 

"Also the emotional burdens of 
the family are mostly on the 
woman's shoulders. She makes 
all the major decisions-how 
many children to have, how to 
discipline them. The husbands 
are very passive." 

Urban families in the Soviet 
Union tend to be small. A cou
ple will typically have just one 
child. "If you have two children, 
that is considered a big family," 
Corten said. 

Until half a generation ago, she 
said, most Russians lived in ex-

tended families and child care 
was provided by grandmothers. 
As more housing has become 
available, "people are beginning 
to spread out a bit, and grandma 
is moving out. There is a kind of 
grandma liberation movement. 

"A lot ~f my friends in Moscow 
complain, 'My mother just won't 
do it any more.'" Younger 
grandmothers are still working, 
and those who are retired want 
to take it easy at last. "Now 
probably a majority of working 
women rely on day care," Cor
ten said. 

The government is aware of the 
heavy burden on women and is 
waging a public campaign to en
courage husbands to help with 
the housework. "Almost every 
day, there will be something on 
the radio or in the paper telling 
men there is nothing shameful 
in washing a teacup," she said. 
But change is slow, and Corten 
predicts that it will take a gener
ation or two before men assume 
any major share of the responsi
bilities in the home. 

Part of the problem stems from 
the war, she said. "With 20 mil
lion dead, a living man was 
worth his weight in gold." 
Those women lucky enough to 
find husbands were willing to 
pamper them. 

"For five or ten years after the 
war, the government encouraged 
women to have children without 
getting married, and many 
women did." The government 
was concerned about population 
decline but also about the loneli
ness of the women, Corten said. 

Men are no longer in short sup
ply in the Soviet Union, she 
said, but "the attitude lingers 
on. That was the generation of 
our mothers, and young and 

,._ not-so-young women were 
~ raised in that atmosphere." 
e 
~ But Corten thinks "there is hope 

for Russian men." The more ed
ucated men are becoming "more 
cooperative and flexible," she 
said. "You can go out on a Sun
day and look at the young men 
who are pushing baby carriages. 
A peasant wouldn't do it, but 
the young sophisticated urban
ites think nothing of it. They're 
even beginning to do some 
shopping, which is no mean 
task." 

For now, Russian women are 
carrying the double burden. "As 
my mother puts it, women are 
equal professionally and more 
than equcil at home," Corten 
said. "That means they get all 
the opportunities to do the 
housework." 
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Sunflowers Aren't 
Just for Gardens 
Anymore 
by William Hoffman 

"Sunflower, a native American 
crop, has a foot in the door of 
Minnesota agriculture. Can it get 
in?" 

The sunflower has got in, here 
and around the country, to the 
marching music of drums and 
bugles. And it's likely to stay. 

Leading the way for sunflowers 
is R. G. Robinson, professor of 
agronomy and plant genetics on 
the Twin Cities campus. He 
posed the question above 25 
years ago while testing sun
flower varieties at agricultural 
experiment stations around the 
state. 

Robinson is responsible for de
veloping some improved sun
flower varieties that have 
allowed for greater crop yields 
and resistance to disease. More 
and more growers across the 
country are benefiting from the 
research of Robinson and his 
colleagues on Helianthus. 

State farmers sowed more than a 
million acres with sunflowers 
this spring, mostly in the north
west and west central regions 
where agricultural economist 
Fred Benson says sunflowers are 
more profitable to grow than 
wheat. That's part of more than 
5 million acres nationally. 

Most sunflowers are grown for 
their oil. The seeds of some va
rieties are more than 40 percent 
oil. Sunflowers produce more oil 
per acre than soybeans, cur
rently the top oil-seed crop, 
Robinson said. 

World demand for sunflower oil 
is growing. Most of the domestic 
oil seed crop is shipped over
seas, chiefly to Europe where 
fastidious chefs and restaura
teurs insist on sunflower oil and 
buyers pay a premium for its 
quality. 

But once American consumers 
get wise to the practical and nu
tritional advantages of sunflower 
oil over its competitors, the 
market may shift. "It's the best 
vegetable oil for many uses," 
Robinson said. Minnesota sun
flower oil has the highest con
tent of linoleic acid, an essential 
fatty acid in the human diet, 
and is high in polyunsaturates, 
he said. 

Russia is by far the world leader 
in the production of sunflower 
oil with about half the total. It 
got the seed from the Nether
lands during Peter the Great's 
reign, when peasants cultivated 
the plant in their gardens for its 
nutlike seed, tasty when roasted 
whole. The seed had been 
brought from the New World by 
Spaniards who grew the sun
flower as an ornamental garden 
plant. 

Before that, American Indians 
made meal from the seeds of the 
wild sunflower. Then it was re
introduced into this country-as 
a garden crop, probably by the 
Mennonites who brought seeds 
from Russia. 

Early in this century, sunflowers 
were grown largely for silage, 
with little interest in crushing 
the seed for its oil. At mid-cen
tury, however, high demand for 
edible oil gave agronomists rea
son to take a closer look at the 
sunflower, but soon prices 
dropped, and the advent of im
proved soybean varieties left it 
in the wake. The 300 acres of 
state sunflowers in 1953 were for 
bird feed. 

Then, in the early 1960s, the St. 
Paul Agricultural Experiment 
Station released the Mingren va
riety, developed by Robinson, 
and soon Minnesota sunflowers 
supplanted California's crop in 
the whole-seed and salted nut 
trade. 

The biggest break occurred in 
1961, when data from the Uni
versity's Rosemount Agricultural 
Experiment Station showed that 
some Russian oil varieties, ob
tained from France, would pro
duce more than 40 percent oil. 
Commercial interest in the crop 
followed in 1967, spurred by 
changing eating habits and pop
ular preference for salad and 
cooking oils low in saturated fat. 

In the mid-1970s sunflower 
farmers began planting new 
hybrids. Today nearly all do
mestically raised sunflowers are 
self-compatible hybrids, lessen
ing the risk of disease and poor 
plant pollination from over
worked bees. "There aren't 
enough bees around to pollinate 
all the sunflower acreage in the 
United States," Robinson said, 
noting that such hybrids take 
care of fertilization without 
bees. 

Besides bees, birds are also part 
of the sunflower scene, but a 
part that farmers would gladly 
do without. Birds can be devas
tating to sunflowers, causing 
"more direct loss than any pest 
to date," Robinson said. "We 
just have to accept the loss." 
Scaring devices and repellents 
are only partially effective. One 
approach is to avoid planting 
sunflowers near roosting areas. 

Some hybrids have built-in re
sistance to downy mildew dis
ease, which often ravages the 
open-pollinated varieties. The 
same holds true for plant rust. 
On the whole, although crop 
pests "are more hazardous for 
sunflowers than for other 
crops," plant breeding shows 
great promise for reducing loss 
due to disease and insects, Rob
inson said. 

Finally there is the problem of 
weeds, which used to affect crop 
yields. Nowadays herbicides can 
keep weeds at bay. Robinson 
noted that Minnesota was the 
first state to gain government 
approval for sunflower herbi
cide, and that the use of 
herbicides ranks with the use of 
hybrids in making sunflowers a 
more practical cash crop. 

Despite these advances, "the 
sunflower is still a risky crop," 
he said. Costs are lower and 
yields higher than other oil 
crops, but the hazards of disease 
and insects may grow as more 
land is put into sunflower 
production. 

Volunteer plants hamper opera
tions by spreading disease, with 
crop rotation, specifically of com 
and small grains, one remedy. 

And sunflowers cannot tolerate 
drought very well. A long 
stretch of dry weather can be 
damaging. 

Yet a crop with the highest yield 
of the highest quality vegetable 
oil per acre has a future, perhaps 
even without federal price sup
port protection, which sunflow
ers have never had. 

The sunflower might be looked 
at as an efficient biological fac
tory run by energy from the sun. 
It manufactures a valuable prod
uct with a variety of uses. It's 
likely that more sunflowers will 
adorn the Minnesota countryside 
in the years to come. 



Will Cattails Ease 
the Energy Squeeze? 
by William Hoffman 

All green plants capture energy 
from light, but few do it better 
than the cattail. Think of its 
long, narrow leaves as solar col
lectors operating from early 
spring to late fall. On some 
bright tomorrow, Minnesotans 
may grow and harvest cattails to 
help fill the state's energy needs. 

Cattails as an energy crop? Uni
versity scientists have been 
studying just that possibility for 
nearly six years, and the pros
pects are brighter every year. 

Not only do cattails have a high 
yield per acre of plant matter 
that could be converted to us
able energy, but their roots and 
underground stems are rich in 
starch and sugar and so have 
considerable food value. Going 
further, the versatile plant can 
be processed into paper and also 
can be used to clean up polluted 
wetlands. 

It is the possible use of cattails 
as a renewable energy crop, 
however, that has the eyes and 
ears of state legislators and en
ergy agency officials. The idea 
has prompted inquiries from en
ergy and natural resources ex
perts across the country. 

·The cattail is an aquatic plant 
that grows thickly in marshes, 
swamps, bogs, and shallow lakes 
-land that is too wet for con
ventional agriculture. Minnesota 
has about 7 million acres of peat 
bogs and another 2 to 3 million 
acres of wetlands, according to 
estimates by Douglas Pratt, head 
of the botany department on the 
Twin Cities campus. 

"Minnesota has about 10 million 
acres of land suitable for grow
ing cattails," said Pratt, who is 
directing research on the plant. 
Nearly half of the total is flat, 
open peat land in the northern 
part of the state, land that is wet 
and rich in nutrients but that 
also plays a part in regional wa
ter drainage and serves as a 
wildlife habitat. 

A state energy agency study has 
indicated that cattails yield up to 
30 tons of dry organic matter per 
acre per year (compared to 13 
tons for com). It indicates fur
ther that 5 million acres of 
cattails, at 30 tons per acre, rep
resent as much in stored energy 
as the state bums each year. 

That's in theory. In fact, if cat
tails become an energy crop at 
all, it will be on a much smaller 
scale, probably for use only in 
rural areas. Questions arise of 
how to adapt the plant to mech-

anized agriculture and how to 
convert cattails to energy at an 
acceptable cost. There are envi
ronmental considerations, too. 

Pratt and his colleagues are 
searching for answers both in 
the field and in the laboratory. 
They are seeking funds from 
government and private sources 
and are enlisting the aid of 
chemists, biologists, engineers, 
economists, and industrialists. 
And they are making headway. 

At a game refuge near the Twin 
Cities, Pratt is directing experi
ments on every stage of the cat
tail growth cycle-on planting 
and seeding and harvesting, on 
fertilizer treatment, and on plant 
regeneration. 

Much depends on how the cat
tail would be harvested. If only 
the above-ground part of the 
plant (about half the plant) were 
harvested, then the roots and 
rhizomes (the underground 
stems) would regenerate the 
plant the following year. This 
would require less-complicated 
harvesting machinery and allow 
for the production of paper as an 
option. 

The visible part of the plant pro
duces good paper, and commer
cial machines could be modified 
to harvest it, Pratt said. "But 
most of the energy potential is 
below ground, particularly at 
harvest time when the plant be
gins to store nutrients for the 
next year." 

The cattail rhizome is a store
house of starch and sugar that 
could be processed into flour or 
animal feed, Pratt said. Robert 
Glass, professor of biochemistry, 
is testing its nutritional value. 

The 70 percent of their dry 
weight that is edible carbohy
drate could make cattail rhi
zomes more valuable as food 
than as an energy source. "It all 
comes down to a question of 
economics," Pratt said, adding 
that rhizomes are also "an ideal 
feedstock for making ethyl 
alcohol." 

Pratt believes both the above
and below-ground portions of 
the cattail plant could be har
vested annually "if cattail stands 
were harvested in strips, leaving 
undisturbed rows to populate 
cleared ones." Rhizomes can 
spread several feet during the 
course of a season, filling in har
vested rows. 

"We've learned a lot about seed
ing and fertility, about planting 

rates, to maximize growth," he 
said. "But we need to know 
more about the difference be
tween growing cattails on peat 
and on agricultural soil. And we 
need to grow them on a larger 
scale. Right now we are working 
with very small plots." 

Conversion of cattails to energy 
might take one of several forms, 
according to Pratt. Burning dried 
cattails is one option, but not a 
satisfactory one in most in
stances because they burn so 
fast. Processing them into pellets 
or briquets is an alternative. 

Extracting alcohol or methane 
"would probably yield less total 
energy, but the energy product 
would be a more convenient liq
uid or gas," Pratt said. 

Small-scale development of cat
tails as alternative fuel could be 
done without serious environ
mental hazards if they were har
vested late in the fall or early in 
the winter, according to the state 
energy report. The agency fig
ures that cattails could provide 7 
percent of the state's energy de
mand by the end of the century, 
Pratt said. 

Unlike peat, another subject of 
University research on alterna
tive fuels, cattails are a renew
able resource, he said. He sug
gested that strip-farming cattails 
would improve waterfowl habi
tats by opening thick stands, al
lowing greater mobility. And he 
noted that burning cattail-based 
fuel would not release large 
amounts of carbon dioxide into 
the atmosphere. 

Accumulation of carbon dioxide 
from burning fossil fuels has 
some scientists worried. It tends 
to increase the temperature of 
the earth, they say, creating a 
"greenhouse effect" and melting 
the polar ice caps. Cattails 
would recycle carbon dioxide 
rather than produce it, Pratt 
said. 

Because cattails prefer soils rich 
in nitrates, Pratt thinks some 
cattail plantations could be lo
cated near sewage treatment 
plants and feedlots "as an ad
vanced treatment process for re
moving nutrients." The potential 
of the cattail as a biological filter 
should not be ignored, he said. 

Pratt is trying to generate inter• 
est among scientists, industrial
ists, and public officials in 
plants as an energy source. 
"There is safety in diversity," he 
said. "It frightens me that the 

Cattails, p. 13 
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by Paul Schurke 

Editor's note: Irene Ramey, dean 
of the School of Nursing since 
1975, died of cancer June 28. 

The statewide job market for 
professional nurses these days is 
great and promises to become 
even better. That's good news 
for registered nurses. But it is an 
ominous sign for health care 
consumers, say nursing educa
tors on the University's Twin 
Cities campus. 

Hospitals and county health ser
vices throughout Minnesota are 
reporting seasonally high num
bers of vacancies. The shortages 
have not yet seriously crippled 
health care delivery, but they are 
posing growing challenges for 
recruitment officers. 

"This is the first year we've had 
to advertise heavily in the news
papers," said Barbara Tebbitt, 
nursing services director for 
University Hospitals, where 
there are about 90 part- and full
time nursing vacancies. 

Due to high employee turnover 
rates during the spring months, 
some hospitals regularly have 
many vacancies at that time of 
year. They are usually filled later 
by June graduates. But, Tebbitt 
said, vacancies this year oc
curred earlier and in greater 
numbers than usual. 

Spot checks with other metro
politan area hospitals confirmed 
her observation. For most, in
cluding University Hospitals, it 
has meant intensified recruit
ment efforts. At St. Mary's Hos
pital in Rochester, shortages 
have resulted in the temporary 
closing of 130 beds. 

"They've put a bounty on 
nurses," quipped Mitzi Dux
bury, assistant dean of graduate 
studies in nursing at the Univer
sity. St. Mary's employees who 
refer a nurse to the hospital get 
a $100 bonus. 

The situation in Minnesota is 
not unique. In fact, administra
tors say the state is on the tail 
end of a nursing crunch that is 
sweeping the nation. Although 
all areas have been affected, the 
hardest hit are states in the east 
and south, where nursing short
ages have caused numerous bed 
closings. 

Shortages here are particularly 

Nursing Shortage 
Sweeps State, Nation 

Health Sciences Unit F under construction. The building, which will house the schools of nursing and 
pharmacy, is expected to be completed in late 1980. 

or, 'TheyVe Put a JJounty on Nurses'' 
critical because Minnesota, with 
its numerous nursing schools, 
has traditionally been consid
ered a supplier state, Duxbury 
said. 

As in other states, shortages 
here have resulted from both de
creases in supply and increases 
in demand for nurses. Supplies 
are down, nursing educators 
say, because many nurses-
faced with uncompetitive sala
ries and expanding career op
tions--are no longer practicing. 

This worries administrators, but 
it is the increasing demand
coupled with cutbacks.in nurs
ing education-that is of greater 
concern. The need stems from 
the rise of health care practices 
that require many nurses. Exam
ples are health maintenance or
ganizations, home-based care, 
and the medical services being 
developed for an i-ncreasingly 
older population. 

"The health care system has 
changed a lot, and health care 
professionals need to look at the 
changes," said Ruth Lunde, di
rector of the Minnesota Nursing 
Association. "We need more 
nurses for new types of care." 

Employment conditions are fa
vorable for lower level practical 
nurses and nurses' aides, but 
the real need is for registered 
nurses (RNs). 

As a cost-saving measure, some 
hospitals are switching to all-RN 
staffing, said Irene Ramey, dean 
of the School of Nursing. "It is 
cheaper to hire nurses who are 
better prepared than practical 
nurses and aides because they 
don't need on-the-job training 
and they don't need as much su
pervision," she said. 

Better preparation often includes 
four years of college training. In 
fact, Lunde said, "the future of 
the professional is at the bacca
laureate level." 

A recent federal study that 
charts future nursing needs in 
Minnesota supports her conten
tion. In four years, at projected 
graduation rates, the supply of 
nurses with bachelor's degrees 
will fall about 4,000 short of the 
state's minimal needs (12,000), 
the study indicates. 

An increasing number of nurses 
are responding to this growing 
need by seeking extended col
lege training. But they are find
ing that nursing schools--beset 
with budget and faculty cut
backs--are not always able to 
accommodate them, Ramey said. 

Faced with an enrollment 
squeeze, nursing faculty are in
censed with President Carter's 
pocket veto last fall of an exten
sion for the 1975 Nurse Training 
Act. Carter's action on the act, 
which contains crucial faculty 
development monies for many 
nursing schools, is being chal
lenged by Congress. 

If the veto holds, Ramey fears it 

will jeopardize the recent expan
sion of the University's master's 
degree program in nursing. Last 
fall, the nursing school nearly 
doubled its graduate school en
rollment to 210 students. With
out the expanded program, 
Ramey believes there will be a 
very critical shortage of nurses 
with master's degrees for ad
ministrative, supervisory, and 
faculty positions. 

"Nursing schools around the 
state have been on my back 
since I came here. They are say
ing we have got to have more 
nurses with master's degrees," 
Ramey said. "We haven't been 
graduating enough to even be
gin to fill the need." 

Ramey cited needs projections 
for nurses with master's degrees 
in the federal study. The study, 
which charts needs for 1982, in
dicates that projected gradua
tions will continue to be well 
below half of the state's minimal 
needs. 

But one doesn't have to look to 
1982 for the impact. Thirty un
filled faculty positions currently 
exist in the state's six southeast
em nursing schools alone. 

"One nursing school in Minne
sota has already lost its ac-

~ creditation because of faculty 
~ shortages, and two others are in 
~ jeopardy," Duxbury said. Fur-

thermore, she said, more than 
half of the state's nursing faculty 
are not adequately prepared. 
"Ideally, we would like our fac
ulty to have doctorates, as they 
do in other departments. But the 
employment situation does not 
allow this." 

Nursing administrators believe 
the solution is to secqre more 
funding through aggressive lob
bying. Ramey said that nurses 
throughout the state are sensing 
this need. She pointed to the 
barrage of phone calls from 
nurses that accompanied the 
Board of Regents' considera
tion-and later acceptance--of 
the nursing school's bold re
quest for an $800,000 increase in 
funds. The state legislature, 
which also was besieged with 
phone calls, passed major por
tions of the proposal, she said. 

Lunde, who heads the state 
nursing association's lobby, 
agreed that activity is increas
ing. "I do think nurses are be
coming more politically astute 
and active. There has been a 
significant increase in their in
volvement at the legislature and 
it is making a difference." 



by William Hoffman 

Among James J. Hill's many 
philanthropic contributions to 
Minnesota agriculture, perhaps 
few have done more for the 
public good than his donation of 
452 acres of land north of Crook
ston "to discover how to farm 
the prairie." 

The Northwest Experiment Sta
tion, built on the railroad bar
on's gift, was one of the state's 
first branch experiment stations. 
Its establishment was funded by 
the legislature in 1895, largely 
through the lobbying efforts of 
Willet M. Hays, University agri
cultural scientist and later U.S. 
assistant secretary of agriculture. 

The story goes that the Universi
ty administration was cool to 
Hays's ideas, but he persevered 
in his belief that branch stations 
were necessary to manage field 
operations for crop and soil ex
periments in different reg1ons of 
the state. 

Before the Board of Regents had 
formally considered the project, 
Hill offered the land, telling 
Hays, "Young man, you go 
ahead." 

"Our forefathers were pretty 
Sharp and perceptive in realizing 
what was necessary to insure an 
adequate supply of food and fi
ber for a growing nation," said 
B. E. Youngquist, current super
intendent of the Northwest Sta
tion. "They built agricultural 
experimentation into the state 
land-grant college system." 

The Morrill Act passed by Con
gress in 1862 required that part 
of the federal endowment to col
leges be used to purchase lands 
for experimental farms. But not 
until the Hatch Act of 1887 were 
agricultural experiment stations 
actually established. 

Shortly afterward, thanks to 
Hays's vision, branch stations 
began to appear in Minnesota 
"in order to fit the technology of 
agriculture to each part of the 
state," Youngquist said. 

Besides the Northwest Station at 
Crookston, the University oper
ates branch stations at Grand 
Rapids, Waseca, Lamberton, 
Morris, and Rosemount. To
gether they constitute a system 
that's "the best in the west," ac
cording to Youngquist. 

Personnel at branch stations 
"must have a broad base of sci
entific training since we must 
work closely with the industry 
of agriculture and study the 
whole scheme of production ag
riculture in our region," he said. 
"Crossing crop varieties in a 

Experiment Station Built 
on Rail Baron's Gift 

The Northwest Experiment Station at Crookston 

greenhouse is the work of more 
specialized researchers at St. 
Paul. The branch station scien
tist must put the new varieties 
on trial in the field-in our case 
the raw, hard, cold Red River 
basin." 

The Northwest Station serves 
the open prairie country of the 
Red River basin as well as the 
transition land between the 
prairie and the heavily forested 
land to the east. The station has 
tripled its original size and now 
extends nearly 1,500 acres into 
the surrounding countryside. 
And the University's technical 
college is right next door. 

The station has a hand in all the 
crop, soil, water, and livestock 
practices used in the valley. It 
has been involved in the devel
opment of new wheat, barley, 
and sunflower varieties, in po
tato and sugarbeet research, in 
the production of livestock for
age, and in testing fertilizers, 
herbicides, and pest control 
practices. 

It is conducting several studies 
on livestock management that 
include such factors as animal 
breeding, nutrition, and envi
ronment. It has one of the top 
dairy herd management experts 
in the country in George D. 
Marx. 

One of the success stories of the 
station's work, Youngquist said, 
is the sunflower, now in high 
demand worldwide for its oil 
and nutmeats. "We fathered the 

sunflower industry," he said. 
Thanks to the early plant selec
tion studies of R. G. Robinson, 
University agronomist working 
in St. Paul, and to the work of 
plant breeders since, new vari
eties ideal for growing con
ditions in the valley were 
produced. 

But the gigantic increase in land 
devoted to the crop-from 3,000 
acres 20 years ago to several mil
lion in Minnesota and North 
Dakota today-worries Young
quist and others. They foresee 
problems of plant disease and 
insect control and in "transport-

James J. Hill 
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ing that enormous volume of 
crop to market." The Duluth 
port may not be able to handle 
the load, he said. New crushing 
plants are expected to help solve 
the transportation problem 
within two years by reducing 
the load to oil, eliminating the 
bulky hulls. 

In the livestock department, ani
mal scientist Harvey Windels is 
studying sheep management 
systems with a view to stimul<it
ing interest among young farm
ers in raising sheep as a 
profitable enterprise. By crossing 
standard breeds with Finn 
sheep, known for multiple births 
and early maturing, he is able to 
produce more lambs more often. 

Besides helping sheep flock 
owners to produce more lambs 
for market, Windels is looking at 
ways to cut costs of feeding and 
housing sheep. He acknowl
edges that predators may be a 
problem for anyone going into 
the sheep business, but the 
greatest problem is farther west 
where wildlife ordinances pro
tect the coyote. In the Red River 
valley, sheep raisers are permit
ted to protect their flocks with 
guns if necessary, he said. 

Speaking of reducing the cost of 
raising livestock, E. C. Miller, 
associate professor of agricultur
al engineering, has demon
strated that agriculture is 
attuned to the energy crunch. 
He has outfitted a livestock 
building with a solar collector. 

Tests show that the collector 
helps to heat the building and 
aids ventilation. Good ventila
tion in livestock buildings is 
crucial because damp air fosters 
the growth and spread of harm
ful bacteria. The collector helps 
to reduce average humidity by 
40 percent. 

"Agricultural research costs, but 
it pays many times over, and 
there's plenty of evidence to 
prove it," Youngquist said . "The 
return on the public dollar is be
tween 20 and 40 percent." 

Youngquist sees food producers 
and the public as "more sophis
ticated nowadays. People want 
the answers to higher yields and 
disease control and a clean envi
ronment right now. 

"But one thing should be kept 
in mind. The biological world 
moves at its own pace. You can't 
really do much to rush it." 
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by William Hoffman 

Some birds fly north for the 
winter. This is not a freak of na
ture, but a perfectly natural phe
nomenon, and David Parmelee 
knows a great deal about it. 

Parmelee is an ornithologist, but 
not of the ordinary sort. Two 
months of the year he studies 
and sketches birds from his base 
at Palmer Station on Anvers 
Island, just off the Antarctic 
Peninsula. 

University professor and chair
man of the Field Biology Pro
gram, Parmelee is also principal 
investigator for one of the Uni
versity's two antarctic research 
teams, which are part of the 
United States Antarctic Research 
Project (USARP) run by the Na
tional Science Foundation. 

One team is conducting research 
on seals under the direction of 
Donald Siniff, professor of ecol
ogy and behavioral biology. The 
team headed by Parmelee is 
mainly interested in the ecology, 
behavior, and migration of Aves 
antarcticus-the antarctic tern, 
the petrel, the gull, the sheath
bill, the shag, the South Polar 
skua, and, of course, the inevi
table penguin. 

The team of one postdoctoral re
searcher and four graduate stu
dents, all from the department of 
ecology and behavioral biology, 
knows that the penguin is not 
the only remarkable bird resid
ing at the bottom of the world. 

Several antarctic birds are 
known to sit on their frozen 
nests in the dead of winter. One 
species, the giant petrel, annu
ally circumnavigates the ocean 
surrounding Antarctica. The arc
tic tern, a visitor from the north, 
spends part of each year on the 
antarctic pack ice. Due to its bi
polar flight, it "probably sees 
more daylight than any other 
vertebrate," Parmelee said. 

Early in 1976, David Neilson, 
one of Parmelee's students, out
fitted a flock of skua fledglings 
with identification bands. South 
Polar skuas leave the Palmer Sta
tion area in April for the antarc
tic winter and return in October, 
but until recently no one knew 
where they went. 

Then one of Neilson's banded 
skuas was recovered in arctic 
Greenland after it was shot by 
an Eskimo. Danish authorities 
contacted the bird banding 
headquarters of the U.S. Fish 
and Wildlife Service in 
Maryland. 

Getting from Antarctica to 
Greenland by wing is no small 
feat. It's about 9,000 miles as the 
crow flies and probably more 
than that as a skua flies. Neil
son's banded skuas also have 

Banded Birds of Passage 
Tracked by Antarctic Team 
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South Georgia pintail. Parmelee's illustrations of antarctic birds will appear in his book Bird Island, to 
be published by the University of Minnesota Press. 
been found in the Baja penin
sula of Mexico and on the coast 
of Brazil. 

But the annual migration of the 
South Polar skua to Greenland is 
perhaps less of a surprise to Par
melee than to other ornitholo
gists. Years ago he recognized 
the species in a Copenhagen 

museum, misidentified as an 
arctic skua. "This is no fluke," 
he said. "These birds are 
awfully strong fliers." 

The winter vacation of the skua 
helps to explain the bipolar dis
tribution of a species of lichen, 
according to Parm~lee. A Uni
versity of Wisconsin algologist 
believes the skua is responsible 

for having transported the lichen 
between the only two places it 
grows--certain rocky areas of 
Greenland and Antarctica. 
Another example of the interde
pendence of nature. 

Parmelee and the Minnesota 
team have an idea for harness
ing radio transmitters to baby 

skuas to monitor their migration 
via satellite. 

"We'd like to track their longitu
dinal migration over long dis
tances," Parmelee said. "It's 
hard to know exactly where 
these birds go. By monitoring 
them from satellite we could 
find out and at the same time 
open a new horizon for migra
tory research." 

Electrical engineers in the Field 
Biology Program pioneered in 
radio telemetry and are now 
working on a technique that will 
involve satellite tracking, Parme
lee said. 

The Palmer Station area is one of 
a few places on the antarctic 
coast where the sea stays open 
year around, he said. "There's 
great opportunity to observe 
nonmigrating birds during the 
winter. The open water provides 
a rich feeding ground for resi
dent gulls and shags." At least 
one team member stays on 
through the antarctic winter. 

Besides being the scene of scien
tific observation and inquiry, 
Antarctica is also experiencing 
the consequences of economic 
competition and tourism. "The 
southern ocean is one of the 
greatest untapped sources of 
food in the world," Parmelee 
said. "And krill is one of its key 
foods." 

The krill, a tiny shrimplike 
crustacean, is protein-rich and 
abundant in antarctic waters. 
Microscopic plants and animals 
flourish because of the higher 
oxygen content in cold water 
and because "ocean upwellings 
in that part of the world bring 
nutrients to the surface from the 
ocean floor, producing an extra
ordinarily rich food chain," Par
melee said. 

"Fisheries people from Ger
many, Poland, Japan, and Russia 
are developing special tech
niques to harvest krill," he said, 
adding that cooperation among 
these and other signatories of a 
1961 treaty, including the United 
States, "has been very good 
overall. There is some exploita
tion of whales still going on, but 
the seals are making a strong 
comeback." 

Uncontrolled tourism is posing a 
hazard to the delicate balance of 
nature. Parmelee said that 
wealthy individuals in tourist 
ships like to stop off at seal colo
nies and penguin rookeries. 
"Uncontrolled tourism can be 
devastating to wildlife." 

More enterprise can be expected 
soon, however, because of the 
growing tourist business. As 
better communication and trans
portation continue to make the 
world smaller, Antarctica is 
likely to loom larger in the 
minds of vacationers and entre
preneurs as well as scientists 
and military strategists. 

Meanwhile, scientists from 
many countries continue to co-



operate through international 
scientific organizations. The Bio
logical Investigations of Marine 
Antarctic Systems and Stocks 
(BIOMASS) is an endeavor by 
several nations interested in the 
region to study all of the biolog
ical aspects of the southern 
ocean. 

Another organization, the Scien
tific Committee on Antarctic Re
search (SCAR), is engaged in 
similar work, but includes geo
logical and atmospheric 
research. 

"I'm the U.S. representative of 
SCAR's biological subdivision 
on birds," Parmelee said. "We 
meet each year in one of the 
countries involved in the pro
gram. Last year we met in 
France, and in August we'll 
meet in South Africa." Other 
representatives to SCAR are 
from Great Britain, Germany, 
Poland, Chile, Argentina, Nor
way, Australia, and New 
Zealand. 

Parmelee's annual migration 
south is more than a profes
sional task. "It's my true love, 
you might say. Before I came to 
Minnesota I had made 10 expe
ditions to the Canadian Arctic. 
When I took the job as director 
of the Itasca station for the sum
mer months I had to drop 15 to 
20 years of arctic research. But I 
had the opportunity to switch 
polar regions and summer 
seasons." 

Parmelee noted that women are 
gradually working into the ant
arctic program. "I think it's a 
healthier and more natural situa
tion," he said. "At Itasca we 
have nearly as many female as 
male students." He hopes to see 
the same in Antarctica. 

When he is not studying and 
drawing birds ashore, Parmelee 
might be found doing the same 
aboard the Hero, a National Sci
ence Foundation research vessel. 
And as the Hero passes by the 
Antarctic Peninsula, he might 
look up and observe Parmelee 
Massif and Neilson's Peak
recently christened by the gov
ernment's geographic names 
division. 

Such are the benefits of braving 
the antarctic cold. 

. . 

Graves to Head Minnesota Fund 
Movie and television star Peter Graves, a University of 
Minnesota alumnus, has accepted the position of national 
chairman for a new fund raising campaign to benefit the 
University. The Minnesota Fund is an effort to solicit 
financial support from alumni for University programs. 
Contributions will be used for, among other things, 
scholarships, student assistance, library acquisitions, and 
programs within specific colleges and departments. 

government is not looking into 
alternative fuels more actively." 

He hopes to form a biomass re
search center at the University. 
"We need a systems approach, 
and we need to rethink the en-

Douglas Pratt 
ergy problem in terms of econo
my of scale." 

For instance, cattails, although 
not a practical fuel for a large 
city, could provide all the energy 
needs of small communities lo
cated near cattail plantations. 
Regions of northern Minnesota 
might be economically revived 
by biomass development, he 
said. 

Instead of such communities 
suffering fuel shortages at the 
end of the pipeline or fostering 
the growth of mammoth power 
plants many miles away, more 
would be accountable to them
selves. More would be inclined 
to conserve energy and keep 
their backyards clean. 
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Big is Beautiful 
The mall on the Minneapolis 
campus, looking south to
ward Coffman Union. The 
Twin Cities campus remains 
the largest in the nation both 
in total enrollment and in the 
number of undergraduate 
students, according to recent 
figures released by the Na
tional Association of State 
Universities and Land-Grant 
Colleges. The Twin Cities 
campus has a total enrollment 
of 63,223, a figure that in
cludes both day and evening 
students. The total University 
system is the seventh largest 
in the nation, with 75,711 
students. 
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Elderhostelers Find College Best Vacation 
by Maureen Smith 

When Sally Hillengass of Clo
quet was on the Twin Cities 
campus last summer as an Elder
hostel student, she started the 
mornings with a spring in her 
step. 

"You go to your classes and you 
get the feeling that you still have 
much of life ahead of you," she 
said. "You can absorb college
level classes. It boosts your ego. 
When I left there I felt 20 years 
younger." 

Inspired by the youth hostels 
and folk schools of Europe, 
Elderhostel offers one-week ex
periences of campus life and 
learning for people over 60. The 
program, which began on the 
East Coast, is in its fifth year 
nationally and its second year in 
Minnesota. More than 15,000 
hostelers are expected at cam
puses across the country in 1979. 

Hostelers live in dormitories and 
eat in college dining halls with 
other summer students. To keep 
costs down for people on fixed 
incomes, !he._colleges_offer.tb.e 
program at no profit, and grants 
have been received from private, 
state, and federal sources. Hos
telers in Minnesota in 1979 will 
pay just $94 for a week. 

Four University of Minnesota 
campuses--Twin Cities, Duluth, 
Morris, and Crookston-are 
among 19 participating colleges 
in the state. Carol Daly learned 
about Elderhostel from her par
ents, who came to the Twin Cit
ies as hostelers last summer, and 
she now coordinates the state
wide program from her office on 
the Twin Cities campus. 

Daly's parents were enthusiastic 
about their Elderhostel experi
ence: "It was the best week's va
cation they had ever had, and it 
was also the best visit we ever 
had," she said. "This year 
they're coming for two weeks." 

So~e~gbraUny 

At the heart of Elderhostel are 
serious academic courses. "I 
liked the fact that the courses of
fered were all solid and had 
some 'meat' in them," said Mar
vin Holian of Northfield, a hos
teler in 1978. "Anyone can take 
'Advanced Sandbox' anywhere." 

Gladys McDonald of Rockville, 
Nebraska, said she was pleased 
"to hear college professors lec
ture to us, not as senior citizens, 
but as people capable of absorb
ing all they had to offer." 

"One of the precepts of the pro
gram is to offer only liberal arts 
courses," Daly said. "We are 
avoiding the crafts--not that 
crafts are no good, but older 
adults can get that kind of pro
gram elsewhere." Also avoided 
are courses that deal with aging. 
"A course on choosing a proper 
hearing aid is not ever going to 
be offered," Daly said. 

Appreciation for the solid aca
demic classes was a recurring 
theme in the comments from last 
year's hostelers. "I liked the 
stimulation and the challenge," 
said Theo Telke of Stillwater, a 
hosteler at Bemidji State. 

'Tm sure there are a lot of peo
ple who like ceramics and 
knitting, but I'd rather have 
something kind of brainy," said 
Edelweiss Huntley of Cyrus, 
who is 81 and planned to return 
to the Morris campus this sum
mer for her second year as a 
hosteler. "It looks to me as if our 
Minnesota-Morris has the most 
interesting curriculum of all." 

"I'm not into rosemaling or 
making puppets," said.Mayme 
Glavan of Bloomington, a hos
teler on the Twin Cities campus 
last year. "A rest home won't be 
good for me." 

Only three crafts classes are in
cluded in the 60 or 70 courses 
offered by Minnesota Elderhostel 

this year, Daly said, and even in 
these classes there must be some 
"head stuff." The quilting class 
at Crookston, for example, in
dudes a history of quilting. 

The quilting class, which was 
offered last year too, was just 
what some hostelers were look
ing for. "I was determined to 
come here and take quilting," 
Harriet Gelula of West Des 
Moines, Iowa, said last summer 
in Crookston. 

Professor Norman Moen, who 
taught a Minnesota history class 
for hostelers on the Twin Cities 
campus last summer and is 
teaching a similar class this 
summer, is an advocate of offer
ing serious academic material to 
older adults. Moen was im
pressed with his Elderhostel 
students: "They were alert, ar
ticulate, lively. They laughed, 
they asked questions, they were 
attentive." Moen said the group 
gave him an impression of com
petence and assurance. 

"They were informed people. 
Many of them read a good bit, 
.and their interests. were not 
solely retrospective. I taught a 
history class and I like history, 
but these were contemporary 
people who were not interested 
only in the past." 

The Elderhostelers were simi
larly impressed with their pro-

fessors. "I nominate Professor 
Moen ambassador of Minne
sota," said Viola Babcock of 
North Carolina. "What a treat to 
listen to him impart his love for 
his state." 

"Professor Liberman was an ex
cellent, inspiring teacher, a 
scholar of real breadth and 
depth. We were lucky to have 
him," Betty Nelson of Mankato 
said about Anatoly LibeiD}an, 
who taught a class on Scandina
vian folklore last summer and is 
teaching a German folklore class 
this summer. 

All the teachers at Morris were 
excellent and philosophy profes
sor Peter French was "remark
able," Huntley said. "We're 
going to have him again." 

For many of the hostelers, the 
learning didn't end when they 
left campus. "I took some books 
out of the library on Minnesota 
history, that's how interested I 
was," Hillengass said. "There's 
something you can follow 
through on. They give you a lot 
in a week and leave you feeling 
you want more." 

Friends for life 

Elderhostel is more than class
room learning. Each campus 
plans social and cultural events 

and tours for the hostelers, and 
dormitory living offers oppor
tunities for making friend.s. 

"A lot of the hostelers are fright
ened when they come, but a real 
sense of camaraderie develops," 
Daly said. "The dormitory expe
rience is good although it 
doesn't have all the comforts. 
That doesn't seem to matter." 

"You meet the nicest people," 
Hillengass said. "I've made 
friends I'm sure will last a life
time. After concerts, we'd have 
gab fests in somebody's room. It 
was just like being in college 
again." 

Hostelers on the Twin Cities 
campus stayed in Centennial 
Hall last year, and Gerald Griffin 
of Park Rapids enjoyed checking 
out the remodeling of nearby Pi
oneer Hall, where he had Jived. 
when he was a Gopher quarter
back under Bernie Bierman in 
the early 1930s. "It was nice to 
see the campus again," he said. 

Many of last year's hostelers 
were from other states and other 
parts of the country. "There was 
a good deal of sectional banter, a 
lot of fun," Moen observed. 

Talking with younger students 
and international students is 
another plus for the hostelers. 
"There were summer students 
that we saw and talked to. We 



ate in the same hall," Glavan 
said. "There were people from 
Nigeria. We took a Japanese girl 
when we went to a Dixieland 
concert." Hillengass was happy 
for "a chance to visit with some 
of the young people and some 
students from Morocco." 

Telke and Frances Johnson of 
Eagan met at Elderhostel at Be
midji last summer, formed a 
friendship that has continued, 
and volunteered together to help 
spread the word about Elder
hostel-writing news releases, 
placing public service announce
ments on television stations, ad
dressing envelopes. "The pro
gram is so good, it's just a mat
ter of getting the news around," 
Telke said. 

Elderhostel gypsies 

Planners were surprised last year 
by the number of hostelers who 
came from other states. "We had 
expected that people would be 
mostly from Minnesota, and 
they weren' t," Moen said. "And 
yet they were very interested in 
the Minnesota history course. 

"Some people go from one El
derhostel to another all summer 
long. A couple in the class I 
taught were going the next week 
to Montana. They were Elder
hostel gypsies." 

Frederick Rathjen of Sun City, 
Arizona, was at Crookston last 
year at his eighth Elderhostel of 
the summer. "You get a much 
better idea of a place through El
derhostel than you would on a 
vacation," he said. "The price is 
right. There is no other place 
you can go on vacation for 
$100." 

Whether they attended several 

Elderhostels or just one, other 
hostelers agreed. "Travel is 
nothing compared with Elder
hostel," Hillengass said. "It's so 
much better than going on an 
ordinary vacation. You get ev
erything in one package-you 
see points of interest, there are 
cultural activities-and all at a 
price that's remarkable. 

"It's the best vacation in the 
world, the best activity. It's 
learning and having fun." 

Coming back for more 

Daly said she was surprised 
when applications for this year's 
Elderhostels started coming in 
and she saw how many of last 
year's hostelers would be return
ing. One registered for Elder
hostels on five campuses in 
Minnesota and another for six 
Minnesota Elderhostels. 

"I called the first one because I 
couldn't believe it-1 thought 
she had made a mistake and was 
giving her first through fifth 
choices, but she wanted all five. 

"One of the delights of the pro
gram for me has been what it 
has done to my stereotypic im
age of aging," Daly said. ''It 
really is wonderful to be around 
so many bright, alert, strong 
peo'ple, older adults who have 
deteriorated not at all. Aging 
isn't nearly as scary to me-now." 

Older people themselves have 
been fed the same discouraging 
image of aging, Daly said. 
"They have to say to themselves, 
'It must be everyone else-it's 
not me,' when in fact the image 
really is mythical. 

"Elderhostel says to older adults 
that we believe they want to 
continue learning and they are 
capable of dealing with any ma
terial anyone else can deal 
with," Daly said. "We know 
they want to be stimulated and 
challenged. They've proven to us 
that they do." 

Older people "don't need basket 
weaving every day," said Trish 
Blomquist, coordinator of Elder
hostel on the Twin Cities cam
pus. "Their minds haven't 
stopped functioning." 

"A person my age really needs 
an ego boost,'' Hillengass said. 
"I have to go to Elderhostel 
again to have my battery 
charged again." 
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Sixteen 'U' Alumni One Big Happy Family 
by Ronaele Sayre 

Eighty-four-year-old Lucy Gibbs 
Hamel of Minneapolis graduated 
from the University of Minne
sota in 1918 and last year at
tended the 60th reunion of her 
graduating class. 

But.Lucy Hamel's connections 
with the University of Minne
sota go far beyond class re
unions. Six of her 10 children 
attended the University and 
nine of her 50 grandchildren 
have attended or are attending 
the University. 

With its 16 University alumni, 
the Hamel family qualified easi
ly for top honors in a recent 
search by the Minnesota Alumni 
Association for the family with 
the largest number of lineal, liv
ing alumni. 

The Hamels were honored at the 
Alumni Association's 75th anni
versary celebration in June. 

Lucy Gibbs graduated with a 
degree in English and French, 
was active in many campus or
ganizations, and earned a letter 
with the women's swimmmg 
team. She was elected to Mortar 
Board, an academic honor 
society. 

About a year after graduation, 
she went to an alumni gathering 
and met Arnold Hamel, a 1915 
graduate of the University's 
Medical School and a general 
practitioner in Minneapolis. The 
couple married and raised ten 
children, five boys and five 
girls. 

At the time of Dr. Hamel's death 
in 1946, seven of the children 
were in college, six of them at 
the University of Minnesota. 
Hamel children who attended 
the University are Robert, Ar
nold Hamel, Jr., Mary Hamel 
Ryan, Anne Hamel Hickey, Vir
ginia Hamel O'Connor, and 
Lucy Hamel Wilhoit. 

Two Hamel sons and a grandson 
have continued the family in
volvement with the University's 
Medical School. Arnold Hamel, 
Jr., received his master's degree 
from the University and is an 
associate clinical professor in or
thopedics, Joseph Hamel is an 
associate clinical professor in 
obstetrics and gynecology, and 
Hamel grandson Ed Ryan is a 
third-year medical student. Vir
ginia Hamel O'Connor worked 
as an assistant head nurse in pe
diatrics at University Hospitals 
from 1955 to 1960. 

Lucy Gibbs Hamel and family alumni 

The Hamel family members do 
not have to wait for class re
unions to trade stories about life 
at the University. Seven of the 
Hamel children live in south 
Minneapolis, close to their 
mother, who lives with son Jim 
at 5640 Pleasant Avenue. In ad
dition, the entire family spends 
varying lengths of time at the 
family retreat at Big Whitefish 
Lake, 30 miles north of Brainerd. 

"Until my daughter Mary and 
her fatl'\ily moved to Fargo, 
North Dakota, my whole family 
lived near me," Hamel said. Her 
daughters come twice a day or 
make sure someone else comes 
to help her with the traction re
quired for a degenerative condi
tion of the spine. 

"I enjoy my children very much. 
Both my husband and I wrote 
poetry, and I plan to write about 
my children and call it 'Love 
Story: The Blessings of Chil
dren,' "Hamel said. 

Some Hamel alumni have 
spouses who also attended or 
graduated from the University. 
Anne Hickey's husband, Wil
liam, is on the board of directors 
of the Minnesota Alumni 
Association. 
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by Mark E. Canney 

Scientists at the University of 
Minnesota have enlisted one of 
nature's more efficient cleaning 
agents to rid coal of inorganic 
sulfur. 

Bacteria Enlisted To Oean Coal 

Since supplies of oil are uncer
tain , coal is being touted as a 
major source of energy for the 
future. Theoretically, there is 
enough coal in the United States 
to satisfy the country's energy 
needs for the next 400 years. 

The use of coal, however, does 
have serious environmental con
sequences. Inorganic and or
ganic sulfur contained in coal 
produce airborne pollution when 
the coal is burned. This pollu
tion can irritate the eyes, throat, 
and lungs and has been impli
cated in bronchitis, emphysema, 
and asthma. 

Inorganic sulfur is found at high 
levels in coal from the eastern 
United States, and organic sulfur 
is predominant in coal from the 
western states. 

When sulfur-containing coal is 
burned, sulfur dioxide is re
leased and transformed in the 
atmosphere into ammonium sul
fate and sulfuric acid. Ammo
mum 1>tdfate causes lurrg--d=ge
in humans, and airborne sulfuric 
acid may fall to earth as acid 
rain, which has already caused 
ext-ensive damage to lakes and 
waterways. 

Michael R. Hoffmann, assistant 
professor of civil and mineral 
engineering, and microbiologist 
Henry M. Tsuchiya have been 
experimenting with bacteria that 
" eat" inorganic sulfur. 

Bacteria have been accused of 
causing major disease epidem
ics. But bacteria also are known 
for their ability to break down 
various substances to fulfill their 
own nutritional requirements. 

The bacteria Hoffmann and Tsu
chiya have been studying are 
not disease-causing, and they 
may prove to be an efficient tool 
for cleaning coal. 

The bacteria under study are 
found in acidic streams flowing 
through abandoned coal mines 
in the eastern United States. In
organic sulfur, in the form of 
iron pyrite, is part of their diet. 

A process currently in use in the 
coal industry removes some of 

Correspondence 
A Vital Link 

Our daughter was graduated lin 
june] in ceremonies at Northrop 
(B.S. , biology and physical educa
tion, with distinction), and during 
the two-plus years she was on cam
pus, we have received- and en
joyed- Update. 

In my opinion, it is an exceptional 
editorial effort and, really, the only 
communication we have ever re
ceived from the University of Min
nesota. It has been our only link 
with the University. The photogra
phy and editorial development [are] 
truly outstanding. 

Please keep us on the mailing list. 
We look forward to your upcoming 
issues. 

Ray L. Clark 
Kenilworth, Illinois 

Uranium Dangers 

Your article "Uranium Sparks Min-

ing Interest" [spring 1979) was very 
interesting to me. The article, how
ever, did not note a couple of mat
ters which I point out below. 

A moratorium on uranium prospect
ing should be imposed, at least, un
til safeguards for waste disposal 
have been found. Tailings can re
main active for 80,000 years. If no 
adequate waste disposal system is 
found, radioactive wastes will pose a 
potential danger to future 
generations. 

There is still no true guarantee that 
ground water will not be contami
nated. Until proof is found that such 
waters can not be contaminated, all 
exploration should stop. Health 
problems could result from low-level 
radiation. 

Our state must enact a policy before 
uranium is discovered and mining 
begins. The legislature did not act 
this year. Next year, however, action 
may very well be taken. 

This is a potentially dangerous activ
ity, uranium mining. Notice that I 

the inorganic sulfur from coal. In 
this process, called the slwry 
method, sulfur is separated from 
coal by adding water to pul
verized coal. Sulfur, which is 
denser, sinks, while the less 
dense coal floats. The coal can 
be removed from the solution, 
leaving the sulfur behind. 

Tsuchiya and Hoffmann's bacte
ria method begins with the same 
mixture of crushed coal and wa
ter but goes a step further. Bac
teria are introduced into the 

have not even mentioned the danger 
there is in what this mined uranium 
will be used for. Remember Three 
Mile Island. 

R. J. F. Kramer, President 
International Ecology Society 
St. Paul 

A Matter of Taste 

I was intrigued by your "Flavor 
Chemist Shows Good Taste" article 
[spring 1979). What I mostly appreci
ated about the article was that unlike 
a lot of academic readings, this one 
was intellectual, informative, inter
esting, and positively oriented. It 
had life to it. Eli1:abeth Petrangelo is 
an excellent writer. 

Thomas Bonhiver 
Minneapolis 

Editor: We think she is, too . 

In a Nutshell 

May I compliment you and your 
staff on the scope and quality of in
formative material in Updat~it is 

mixture to break down the sul
fur and eventually ingest it. The 
tiny organisms send out an ex
tracellular enzyme that acts as a 
catalyst in oxidation of the 
sulfur. 

After they ingest the sulfur, the 
bacteria can either be removed 
from the cleansed coal or left to 
feed on additional nutrients 
supplied them until the next 
batch of dirty coal is introduced. 
Left without nutrients, the mi
croorganisms eventually become 

sparklingly intellectual. My wife, an 
alumna, receives your quarterly, and 
we have found that it updates our 
knowledge in areas that include 
many not usually covered in general 
news publications. 

Scanning the last five years of Up
date, it occurred to me that a cumu
lative index, perhaps once a year, 
would be very useful, if it gave sub
ject, and cross-indexed title and per
sons interviewed. We file all the 
issues for future reference. 

Vernon Holgate Hayes 
Del Rio, Texas 

Editor: We are considering your 
suggestion. 

A Village Voice 

Your Update publication has done a 
superb job of describing and pro
moting the University. I enjoy each 
issue. Although the Pioneer Hall ar
ticle and photos [winter 1979) were 
particularly interesting- to me (I lived 
at Pioneer immediately after World 
War II), I confess that ail the write
ups have been good reading. The 

cannibalistic and kill each other 
off, Hoffmann said. 

"The slurry method removes ap
proximately 60 percent of the 
sulfur. The bacteria are capable 
of removing up to 98 percent," 
Hoffmann said. 

The slurry method is not as 
thorough in its cleaning abilities 
as the bacteria method, but is 
the faster method, Hoffmann 
said. The slurry method takes 
only a few hours, whereas the 
bacteria can take several days to 
remove the sulfur. 

According to Hoffmann, " culture 
shock" is the prime reason for 
the sluggishness of the bacteria. 
When they are introduced into 
the water and coal solution, the 
bacteria go into a slump. They 
won't eat, and they seem to en
ter a period of dormancy. The 
researchers are now looking for 
a way to help the bacteria over
come the shock of being put into 
a new environment. 

" Young persons are supposed to 
be better able to adjust to new 
environments. We're looking for 
the bacterial age that is analo
gous to that resilient age in 
young people," Hoffmann said. 

. Once the bacteria best able to 
adjust to the change are found 
- and Hoffmann is confident 
that they will be-he and Tsu
chiya are certain that the bacte
ria method will prove to be 
much more effective than the 
slurry method. 

Hoffmann and Tsuchiya's re
search has so far dealt primarily 
with inorganic sulfur, but they 
are beginning to study similar 
methods for removing organic 
sulfur. 

format, photography, and artwork 
add to the Update attractiveness. 
Best regards. 

Robert B. Morris,' B.S. '42, 
M.A. '48 

Village Manager 
Glencoe, Illinois 

Perennial Doubt 

Just a word of appreciation for the 
present edition of Update. I have al
ways found your publication inter
esting, but the current number 
[spring 1979] is outstanding. It re
minds me that Lord Balfour's De
fence of Philosophic Doubt, though 
published in 1879, should be of cur
rent interest to scientists and theolo
gians as well as to professional 
students of philosophy. The prob
lems of the latter discipline are in
deed perennial. 

A. C. M. Ahlen 
Minneapolis 

Editor: Indeed. 
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Scientist Sheds Light on 
Sec s of Color Vision 

by Elizabeth Petrangelo 

Flashing fires, bottomless pools, 
glittering lamps, wells of truth, 
windows of the soul-for cen
turies, poets and songwriters 
have used countless figures of 
speech to describe the human 
eye as an object of mystery. 

Although still mysterious to 
wordsmiths, the eye is rapidly 
yielding its secrets to scientists, 
who have taken the theories 
Isaac Newton devised in the 
17th century and added to them 
layer upon layer of research. 

But the eye still keeps a few 
secrets to itself, and Dwight 

Burkhardt, professor of psy
chology on the Twin Cities 
campus, is working to under
stand one of them-how the eye 
sees color. Using a sophis
ticated battery of equipment and 
an unlikely research subject, 
Burkhardt has added new 
information to our knowledge of 
the way the eye sends its 
electrical messages to the brain 
to produce a perception of color. 

Scientists know that vision 
begins in the retina, which lies 
along the inner wall of the eye. 
"The retina has been called the 
'little brain inside the eye' 

Dwight Burkhardt 

because of the similarities 
between the retina and the 
brain," Burkhardt said. "The 
retina develops from brain 
tissue. To some extent, what we 
learn about the retina has 
implications for our under
standing of the brain." 

"The retina is a complex 
network of interconnected nerve 
cells," he said. "Trying to 
understand it is roughly the 
same as being handed a com
puter and told what it does and 
then being asked to find out 
how it does what it does. We're 
trying to untangle the network." 

The retina is made up of five 
basic types of nerve cells, or 
neurons. The receptor cells lie at 
the back of the retina. Then 
follow, in order from back to 
front, the horizontal cells, the 
bipolar cells, the amacrine cells, 
and the ganglion cells, which 
channel into the optic nerve and 
into the brain. 

There are two classes of receptor 
cells, the rods and the cones. 
The rods are responsible for 
night vision and the cones for 
daylight vision. Without cones, 

the eye would see only shades 
from white to gray to black. 

Although they are the last cells 
to be struck by light, the re
ceptor cells actually begin the 
process that ends in perception. 
Light first passes through the 
pupil, the iris, the cornea, and 
the lens, then through each 
succeeding set of retinal nerve 
cells, before striking the receptor 
cells. 

When a bit of light strikes the 
eye and travels to the retina and 
the receptor cells, a complicated 
electrical chain is set in m.otion. 
Each set of cells communicates 



to the next an electrical message 
that is modified as it is trans
mitted, determining the code 
that will be sent to the brain. 
The brain receives the coded 

Deepen in 
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Horilonta .. cells 

Bipolar cells 

Amacdne cells 

Ganglion cells 

Most superficial 
in retina 

Fovea and 
macula lutea 

to work. Using extremely 
sensitive equipment and a box 
shielded from external light and 
electrical interference, Burkhardt 
inserts a fine glass electrode into 

light rays Area of section 

A cross section of the human eyeball (top) and a cross section of the 
liuman retina (bottom) 

information and analyzes it, and 
the result is vision. 

To understand just how the 
retinal neurons relay messages, 
researchers must be able to 
measure the minute electrical 
responses and , further, to 
determine the exact cell from 
which a response is emanating. 
To make those measurements, 
they have turned to animals as 
subjects of study. 

"Fundamentally, the eye is 
10imilar from fish to man," Burk
hardt said. "The basic plan is 
the same in all vertebrates." 

But human retinal cells are ex
tremely minute, so small that 
physical manipulation can easily 
damage them so that their 
function cannot be studied. 

Scientists had already discovered 
that turtles and certain fish had 
retinal cells large enough to 
study. But several years ago, 
Burkhardt happened across a 
lucky discovery: an anatomy 
paper published in 1944 that 
said the cones of the walleye 
-the Minnesota state fish-are 
remarkably large, larger in fact 
than the cones of any other 
animal. 

After stocking his laboratory 
with a supply of walleye--no 
easy task in itself- Burkhardt set 

a functioning walleye cone and 
measures the electrical response 
to light. 

The procedure works like this: 
The eye is removed from the 
walleye and kept in an oxy
genated chamber, where it will 
respond normally for up to five 
hours. It is dissected to expose 
the retina and positioned on a 
thumb-size platform that 
vibrates when activated. 

A microelectrode--a hollow tube 
about J/100,000 of an inch across 
at the tip-is placed on the 
functioning cellular tissue. Then 
the vibrating platform is 
activated, and the electrode 
penetrates the cell. 

The microprobes are made 
individually in the laboratory, 
using a principle taught in 
elementary chemistry. The tiny 
glass tubes are heated, then 
pulled apart with a snap so that 
the tips are drawn down to 
wisps. 

After the electrode is in place 
the "fishing" begins. The probe 
is manipulated by remote con
trol until an electrical response 
to light is displayed on an oscil
loscope, signaling that the 
electrode has entered a cone. 
The nature of the electrical 
response changes with the 

nature of the light source from a 
complex optical system operated 
by Burkh_!Y'dt. 

With a series of lenses and 
optical elements, Burkhardt can 
vary the size, position, inten
sity, and color of the light. The 
responses are recorded on 
magnetic tape and fed into a 
small computer for analysis. 

Dye is then injected through the 
microprobe into the cell. "We 
then remove the electrode and 
can cut the eye tissue into very 
thin sections, look at it under a 
microscope, and study the 
specific cell from which we have 
recorded," he said. 

The procedure is relatively new, 
and until it was develqped, 
researchers could not be sure 
they were looking at the same 
cell from which the electrical 
responses were coming. "For the 
first time, we can link the func
tion of a specific nerve cell with 
the structure of the cell," he 
said. 

According to Burkhardt, the 
method has been applied so 
successfully to the retina that all 
of the major classes of neurons 
have been identified and clas
sified. The horizontal cells in the 
eye of the walleye, for instance, 
are also very large and can be 
studied in this way. These cells 
discriminate red from green by 
giving a negative response to 
green and a positive response to 
red. 

Burkhardt Qrings an eclectic 
academic background to his 
study of vision. He holds a 
master's degree in optometry 
from Indiana University and a 
doctor of philosophy degree in 
experimental psychology from 

A recep tor cell injected with dye 

Brown University, and he did 
two years of postdoctoral work 
in the ophthalmology depart
ment at Johns Hopkins 
University. 

He is no ivory tower researcher. 
On the faculty for the past 10 
years, Burkhardt teaches a large 
undergraduate course on sensa
tion and perception and gradu
ate courses in sensory neuro
psychology and vision and this 
year will collaborate in the 
Color vision, p .16 
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Why Newton and Goethe 
Failed To See Eye to Eye 

by Elizabeth Petrangelo 

The search for empirical infor
mation about the eye and how it 
sees color is centuries old. Since 
1960, the exploration of color 
vision-and the whole field of 
vision research, for that mat
ter-has exploded. But modern 
scientists are expanding on work 
that was begun hundreds of 
years ago by some of the 

Isaac Newton 

greatest minds of Western 
civilization. 

The physics and the biology of 
color perception are intimately 
linked, and to understand how 
the eye sees color scientists first 
had to discover the physical 
properties of light itself. In J677, 
Sir Isaac Newton first demon
strated that all the colors of the 
spectrum are revealed when 
white light is passed through a 
prism. 

This classic experiment, which is 
fundamental now to every ele
mentary physics class, was 
greeted with such skepticism by 
his contemporaries that Newton 
said, "I was so persecuted with 
discussions arising out of my 
theory of light that I blamed my 
own imprudence for parting 
with so substantial a blessing as 
my quiet to run after a shadow." 

Hounded by his critics, Newton 
put off publishing Opticks, his 
historic work on light, for 32 
years, until his fellow physicists 
were ready to accept it. 

But even as late as 1810, the 
German poet and philosopher 
Johann Wolfgang von Goethe 
was still unwilling to accept 
Newton's'work. Ever the poet, 
Go~the did not approve of the 
experimental method and felt 
that the true essence of color 
was sorely mistreated by 
scientists fiddling in dark 
chambers. In Zahme Xenien he 
wrote: 

Friends, escape the dark 
enclosure, 

Where they tear the light apart 
and in wretched bl,~ak ex

posure 

twist, and cripple Nature's 
heart. 

Supersticions and confusions 
are with us since ancient 

times--
leave the specters and de

lusions 
in the heads of narrow minds. 
When you tum your eyes to 

heaven 
skyward to the azure flow, 
when at dusk the Sun is 

Johann Wolfgang von Goethe 

driven 
down in crimson fireglow 
There in Nature's deepest 

kernel 
healthy, glad of heart and 

sight 
you perceive the great eternal 
essence of chromatic light. 

But Goethe's antiexperimental 
bias did not prevent him from 
making a contribution to the 
understanding of color per
ception. He pointed out certain 
subjective aspects of color vision 
ignored by the Newtonians and 
argued for the study of these 
aspects by direct observation. 

Goethe's idea of observation · 
seems to have influenced Ewald 
Hering, who based much of his 
work in the late 19th and early 
20th century on common ex
perience. Hering theorized that 
there must be two basic di
mensions to perception-color 
and brightness. If we see things 
in these two ways, then we 
must have two different physical 
systems in our eyes--one that 
signals brightness and another 
that signals color. 

Hering also observed that we 
never see blue and yellow at the 
same place at the same time, 
and that if blue and yellow 
lights are combined we see no 
color at all, only white. But 
instead of attributing the effect 
to some property of the light 
itself, Hering theorized that the 
phenomenon of "complementary 
Newton and Goethe, p.l6 
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by Maureen Smith 

Last spring when a number of 
University fa~ulty members were 
receiving prestigious awards, 
Stuart Schwartz was a double 
winner, honored for both his 
teaching and his research. 

Schwartz, professor of history on 
the Twin Cities campus, re
ceived a Guggenheim fellowship 
for research on the sugar econo
my of Brazil and a Horace T. 
Morse-Amoco Foundation award 
for outstanding contributions to 
undergraduate education. 

Is it unusual for the same person 
to excel in teaching and re
search? Schwartz insists that it is 
not. One of his strongest convic
tions is that teaching and 
scholarship go together. 

"If you looked down the list of 
people who have won teaching 
awards or who are known by 
students to be good teachers, 
you would not find a division 
between them and those who 
are known to be excellent 
scholars," Schwartz said in an 
interview. "There are excep
tions, but often the distinction 
that is drawn between teaching 
and scholarship is used as an 
excus£' by people who don't like 
to do one or the other." 

Schwartz likes to do both. He 
works long days-he says his 
work begins m earnest once his 
work day on campus has ended 
at 4 or 5-but his wife tells him 
it isn't really work because he 
enjoys it so much. 

His own experience exemplifies 
the way that teaching and 
research can nourish each other. 
"It's not a one-way street," 
Schwartz said. "It isn't just that 
I bring in my research to enrich 
my teaching, but in some ways 
the teaching has pmvoked 
questions that I find useful in 
research. " 

One course Schwartz teaches, 
with his colleague Russell Me
nard, is a comparative course on 
slavery in the Americas. "Usu
ally a large number of the 
students in the class are black 
graduate students," Schwartz 
said, "and some of the questions 
they have raised have helped me 
to define research questions." 

Opening a window 

Schwartz came to the University 
in 1967 as the first full- time 
Latin Americanist in the history 
department. " I have always 
perceived myself as sort of a 
proselytizer for Latin America 

Historian Finds 
Teaching and Research 

a Two-Way Street 

Stuart Schwartz as Juan Gines de Sepulveda, a Spanish scholar indifferent to the rights of Indians. 
Schwartz and a colleague annually reenact a 16th-century debate between Sepulveda and Bartolome de las 
Casas, a defender of the Indians. "We ham it up considerably,'' Schwartz said. 

and things Latin American," he 
said. 

Students often sign up for his 
classes in order to satisfy a 
foreign language requirement by 
learning about another culture 
instead of learning a language, 
and some of them enter with no 
enthusiasm. Winning converts 
from this group is one of 
Schwartz's greatest joys. 

"It's not so much the students 
who are already interested, 
although I like working with 
them, too," he said. "But when 
a student comes to me and says, 
'I had to take this class and it 
looked like the biggest bore, but 
now I'm getting kind of inter
ested and I'm going to Mexico or 
Peru this summer'-for me that's 
the most gratifying. I've been in 
some way successful in opening 
up a window to a part of the 
world that the student didn't 
know or care about before." 

Opening windows is what good 
teaching is all about, Schwartz 
believes. " I've never understood 
this idea of students determin
ing what they're going to study 
before they start. Students 
wouldn't think of going into a 
chemistry course and telling the 
professor what chemical com
binations they want to work 
with, but they will tell a pro
fessor which historical events or 
which books they want to study. 
You don't run into that so much 
now as in the sixties, but I have 
encountered it. 

"When you learn some things 
you didn't know anything 
about, you broaden your hori
zons for the rest of your life." 

A good show 

Every year Schwartz and his 
colleague Allan Spear dress in 
academic robes and stage a 
recreation of a debate that was 
held in 16th-century Spain. 

"The Spanish were very con
cerned about the justice of their 
conquest in the New World and 
whether they had treated the 
Indians fairly , and rather re
markably th~ Spanish crown 
decided to hold a debate," 
Schwartz said. 

In 1550 the two sides were 
presented on different days, but 
Schwartz and Spear engage in a 
face-to-face debate. Spear always 
takes the role of Bartolome de las 
Casas, a defender of the Indians, 
and Schwartz plays Juan Gines 
de Sepulveda, a scholar who 
didn't care much about the 
rights of Indians. " I get the 
heavy in the debate," Schwartz 
said. ' 

"We ham it up considerably, but 
our arguments are based on the 



actual presentations of the two 
men," he said. "We ask the class 
to serve as the council of the 
king, and over the years the 
students have found it to be a 
very effective teaching tool." 

The students enter into the 
spirit of the debate, addres-
sing questions not to "Profes
sor Schwartz" but to "Dr. 
Sepulveda." 

" We do it in good humor. but 
the intellectual content is very 
real," Schwartz said. "The 
students like it and we like 
doing it." Some students have 
told Schwartz that they had read 
about the debate in a book and 
it didn't mean much but now 
they will never forget it. 

Schwartz remembers the time 
that Frank Sorauf, then dean of 
the College of Liberal Arts, 
walked by the room when the 
debate was being staged and did 
a double take . But Schwartz 
wasn't worried about what his 
dean would think. 

"I don't think good teaching is 
showmanship, but there's 
nothing wrong with using 
showmanship when it's 
effectiw." he said. 

Benign slavery? 

For his Guggenheim project, 
Schwartz will be writing a book 
about the plantation economy 
and social structure of Brazil in 
the 17th and 18th centuries, a 
time when Brazil was under 
Portuguese rule and slaves were 
being brought in from Africa to 
work the sugar plantations. 

"They used to say in the 17th 
century that without Brazil there 
could be no Portugal, without 
sugar there could be no Brazil, 
and without slaves there could 
be no sugar," Schwartz said. 

Slavery in Brazil was similar in 
some ways to slavery in the 
American South and very dif
ferent in other ways, he said. 
The traditional view among his
torians has been that slavery in 
Brazil was more benign, and 
scholars have looked for expla
nations in Portuguese culture or 
in Catholicism. 

Instead of looking at the ques
tion from a cultural perspective, 
Schwartz has collected data from 
wills and testaments, notary 
records, land transfers, and 
census material, and he believes 
that the statistical material sheds 
quite a different light on the 
subject. 

"The physical condition of slav
ery in Brazil was probably as 
brutal as existed anywhere in 

the New World, and my study 
will document that," he said. 

The brutality resulted not from 
Portuguese cruelty so much as 
from the nature of sugar pro
duction, he said. "It simply 
consumed people." 

A major difference between 
slavery in Brazil and in the 
American South was that the 
slave population in Brazil did 
not reproduce itself, Schwartz 
said. "There were always more 
deaths than births." Schwartz 
has used census material to 
study the different rates of birth 
and death in the slave and free 
populations. 

Because the mortality rate 
among slaves was so high, 
plantation owners in Brazil kept 
bringing in more slaves from 
Africa. It was cheaper to buy a 
new slave than to invest in the 
care of a child who might not 
live and who would not be able 
to work until about the age of 14 
anyway. 

By 1860 almost all of the slave 
population in the United States 
had been born in the United 
States, but most of the slaves in 
Brazil had been born in Africa. 
As a result, Schwartz said, even 
today the black culture of Brazil 
is more overtly African than the 
black culture in the United 
States. 

Racial discrimination in Brazil 
has taken a different form than 
in the United States, he said. 
Because of intermarriage among 
people of European, African, 
and native Indian ancestry, 
Brazilians are not just black or 
white but all shades of tan and 
brown in between, and "it 
makes a difference what color 
you are." 

Brazilians of all colors have held 
to a myth that their society 
embraces racial equality, he .• 
said, and as a result black 
Brazilians have not protested 
against the discrimination that 
does exist and have not achieved 
gains. 

It is probably true that in 1900 
blacks in Brazil enjoyed better 
conditions and higher status 
than blacks in the United States, 
he said, but the situation is 
beginning to be reversed and 
many Brazilian blacks are 
looking to the experience of 
American blacks as an example 
to follow. 

Pieces of a puzzle 

About four years ago Schwartz 
conducted a large quantitative 

study of the slaves in Brazil who 
were voluntarily freed through 
letters of manumission. When 
he presented the material in the 
class he teaches with Menard, 
the students expressed great 
interest and asked whether a 
similar study could be done in 
the United States. 

Menard, an American historian, 
recently went to Maryland and 
Virginia and found manumis
sion records that were not only 
similar to the records Schwartz 
used in Brazil but better, with 
information included on the 
ages and weights of the slaves 
who were being freed. 

"Those records exist and nobody 
has used them," Schwartz said. 
He and Menard now plan to 
work together on a comparative 
study. "To some extent our 
decision was generated by the 
interest of the students in 
the class." 

Slave manumissions in Brazil 
might not seem to be a topic 
that would attract wide interest, 
but Schwartz thinks his study is 
an example of how a research 
project on "an arcane subject" is 
part of a larger whole. 

After Schwartz had JZUblished an 
article on his manumission 
study, he heard from a scholar 
in South Africa who constructed 
a similar study based on the 
same questions Schwartz had 
asked in Brazil. "He sent me his 
paper and even his computer 
cards," Schwartz said. "We are 
sharing the data. I've made my 
materials available to this fellow 
in South Africa, and he has 
made his available to me." 

When Senator William Proxmire 
of Wisconsin gives his Golden 
Fleece A ward to research 
projects that seem useless to 
him, Schwartz said, he does not 
understand that a project that 
does not seem to make sense in 
isolation may be an important 
piece of a puzzle. 

Besides, Schwartz said, "If you 
ask what good could it do to 
study the concept of love in the 
Spanish ballad of the 16th 
century, you are saying that 
culture isn't important." 

Now that Schwartz has collected 
the data for his present project 
and is at the writing stage, he is 
already thinking of other ques
tions he might pursue. Perhaps 
a study of the ages at which 
women began childbearing 
would tell something about why 
the slave population reproduced 
in the United States and not in 
Brazil. 

"That's what's neat about 
research," he said. " It doesn' t 
ever end anywhere:' 

International scholar 

To collect data for his study of 
the Brazilian sugar economy, 

Schwartz made a number of 
trips to Brazil-to visit the major 
cities where the archives are 
located, a number of small 
towns in the interior, and the 
ruins of old plantations--and 
also conducted extensive re
search in Portugal and elsewhere 
in Europe. 

On the Guggenheim fellowship 
he will be making a research 
visit to Rome. The plantation on 
which he has focused his atten
tion was owned by the Jesuits, 
and the records are in Rome. 

For some parts of his research he 
has worked in conjunction with 
Brazilian scholars, and he said 
that the contact has been 
helpful. 

Publication of research findings 
is an important part of the 
process, he said. "As are
searcher you have a responsi
bility to make your work known 
to a wider audience, in many 
cases an international audience. 
That's where it's tested:' 

Some people say they like to do 
research but don't like to write. 
"That's no good;' Schwartz said. 
"Scholarship is in effect another 
kind of teaching, and a pub
lished article is in effect a sort of 
lecture. You simply are teaching 
a different audience: ' 

Doing it all 

Schwartz just ended a three-year 
term as chair of the history 
department, a rotating position 
now taken over by Stanford 
Lehmberg. How did-he chair a 
department while doing all his 
teaching and research? "With 
great difficulty,'' he said. 

But Schwartz believes that the 
people who do the most are 
often the people who do the best 
work. "In this department we 
have people like Paul Murphy 
and Clarke Chambers, who are 
award-winning teachers, schol
ars of national reputation, and 
also leaders in the University 
community who are always 
being asked to head one 
committee or another." 

People who say they don't do 
much scholarship because they 
are so busy teaching are often 
using teaching as an excuse to 
"fill up their time without doing 
the research," Schwartz said. 
"Research is what distinguishes 
us from the community colleges. 
The University would be a much 
poorer place if we doubled the 
amount of time people spent in 
the classroom. 

"Then on the other hand, there 
are some people who don't like 
to teach, or can't teach very well, 
who say that they are research-

5 

ers. The University can't afford 
to have people who look upon 
teaching as an interference in 
their lives. Meeting a class isn't 
enough. It takes a lot of prepara
tion. The best teachers tend to 
be the best scholars. 

"People should be engaged in 
research, but not to the exclu
sion or detriment of teaching. A 
university without a strong 
research component is a uni
versity without a lifeblood. " 
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by Paul Schurke 

It's not promising any cures, but 
the young science of chrono
biology-sometimes called 
medicine's "fourth dimension" 
- is making impressive inroads 
into cancer therapy, and Univer
sity of Minnesota scientists are 
on the cutting edge. 

Ammal studies have repeatedly 
shown that therapies tied to the 
chronobiologic rhythms of 
organisms dramatically increase 
survival and cure rates . At the 
University , initial efforts at 
tr,mslatmg these findings to the 
treatment of human cancer 
pc1tients are sho" ing promise 
And another University study 
indicates that the m0nitoring of 
rhythms m.1y have some utility 
for thl' prevention of cancer. 

Umversity chrom)biologists are 
eager to share these concepts 
with others , but they often find 
they must c>xplain their new 
science before they can explain 
its applications. 

"Chronobiology is the study of 
the> rhythms exhibited by all bi
ologic systems," chronobiologist 
William Hrushesky said. Some 
are short-measured in minutc>s 
-and others last hours , days , 

months , or even years. 

Hrushesky is a medical oncol
ogist. The rhythms found to be 
most usc>ful and manageable for 
his field are circadian rhythms 
The> word circadian, mea~ing 
"round the clock," was coined 
by franz Halberg director of the 
University's chronobiology 
laboratory and generally regard
ed as the science's founding 
father, to describe the bodily 
rhythms that wax and wane 
every 24 hours or so. 

Circadian rhythms may be seen 
in the daily fluctuations of such 
physical phenomena as body 
temperature, blood pressure, 
hormone secretion, and alert
ness . People who find them
selves to be at their brightest 
and best at a certam time of 
each day are experiencing their 
daily rhythm peaks. Though no 
central clock has been discov
ered, chronobiologists believe 
the rh thms are set from within 
the body and synchronized by 
such outside time cues as the 
sun, moon, and tides. 

Chronobiologists found that 
normal rhythm patterns could be 
established and graphed for 
every person they studied. Their 
first goal has been to define 
health by these patterns. 

This notion presents a challenge 
to the fixed-time tradition of 
patient care. Take "odd hour" 
hypertension as an instance. In 
this condition, blood pressure 
may be dangerously high, but 
only at a certain time of day-in 
the morning, for example. If a 
person has checkups only in the 

Otronobiology Shows Promise 
in Treatment of Cancer 
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afternoon, the condition might 
go unnoticed and a crippling 
stroke could result. 

Health then comes to mean not 
only homeostasis or an overall 
constancy of body function, but 
also the synchronization of 
rhythms. These rhythms are not 
to be confused with biorhythms, 
chronobiologists point out. 
(Biorhythms, the 23- to 33-day 
cycles said to govern physical, 
emotional, and intellectual 
peaks, have been invalidated, 
chronobiologists contend.) 

The importance of synchronized 
chronobiological rhythms is 
increasingly being acknowl
edged. But chronobiologists 
realize that widespread appli
cation of this concept in health 
assessment is a long way off. In 
the meantime they are pressing 
on and exploring the application 
of circadian rhythms in disease 
treatment. 

That's where the work on 
cancer, known in this field as 
chrono-oncology, comes in. 
"The reason we are so excited 
about the potential of chrono
biology in this area," Hrushesky 
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said, "is that we have no 
wonder drug like pemcillin for 
cancer." Unlike penicillin, most 
cancer-fighting drugs have a low 
therapeutic index, he said. That 
is, the range between the dose 
that harms the cancerous tissue 
and the dose that harms normal 
tissue is very small. 

Most cancer-fighting drugs work 
by interfering with the repro
duction of fast-growing cells, 
among them the cancer cells. But 
some normal cells also grow fast, 
including those of the body's 
immune system. Consequently, 
conventional cancer-fighting 
drugs eventually break down the 
immune system, and the patient 
often dies of pneumonia or 
another infection. 

Chronobiologists believe that 
attention to circadian rhythms 
could break this pattern. Their 
rationale is this: Cells of healthy 
tissue have a circadian rhythm 
of mitosis, or cell division. 
Cancer cells may show a cir
cadian rhythm of mitosis that is 
either in or out of sync with the 
host's healthy tissue rhythm, or 
they may multiply without any 
evidence of group rhythm. The 
objective of "chronotherapy" is 
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to administer chemotherapy 
when the healthy tissue is most 
resistant to toxicity and the 
cancer cells are most susceptible. 

Even if it IS found that the 
cancerous tumor has no rhythms 
(research on this subject is 
under way), the benefits of 
timing treatment to coincide 
with the host's rhythm of 
resistance would be a consid
-erable improvement over current 
chemotherapy regimens, 
Hrushesky said. 

Experiments with animals have 
confirmed this theory. In a 
hallmark study completed at the 
University of Arkansas three 
years ago, the cure tate for mice 
inoculated with leukemia was 
four times more successful than 
the best conventional techniques 
when drugs were combined, 
then administered in harmony 
with body rhythms. 

University of Minnesota re
searchers confirmed this finding 
and went on to perform numer
ous other tests of chronotherapy 
on animals. One, for example, 
found that leukemic mice treated 
with the drug ara-C according to 
the most favorable schedule 
survived 50 percent longer than 

those treated by more conven
tional methods. 

These results are dramatic but, 
of course, they directly bene(it 
only leukemic mice. Transferring 
them to clinical practice is 
difficult. Although people and 
rodents have some similar 
rhythms, the relative timing of 
circadian rhythms in body 
temperature, blood cell count, 
certain hormones, and some cell 
reproduction differ markedly. 

At Masonic Memorial Hospital, 
the initial steps in exploring 
chronotherapy's applications for 
human cancer patients have 
been taken. Researchers are 
attempting to use this tool to 
magnify the advances they 
recently made in chemotherapy 
for advanced cancer of the 
bladder, a fatal disease for 
which there are few therapies. 
University researchers recently 
achieved unusually high rates of 
remission and survival in a 
small group of patients with this 
disease with a new combination 
of the cancer drugs platinum 
and doxorubicin. Some patients 
encountered problems caused by 
the toxicity of these powerful 
agents, however, suggesting to 
the researchers that a chrono
therapeutic approach should 
be explored. 

In animal models, they tested 
-and confirmed-the theory 
that the toxicity of these two 
drugs is, as they put it, "cir
cadian stage dependent." In fact, 
the gap between success and 
failure was extremely wide. A 
normal dose of one of the drugs 
given at, say, 9 a.m. might kill 
every mouse, while the same 
dose given at 9 p.m. not only 
doesn't kill the mice, it also 
succeeds in destroying leukemic 
cancer cells. 

In addition, Hrushesky and his 
colleagues found some evidence 
that these cancer tumors are also 
influenced by rhythms. This led 
to investigations of the concept 
of phase shifting, which simply 
means changing the peak times 
of rhythms. 

Through phase shifting, one of 
the hottest items in the field of 
chronobiology, researchers hope 
to adjust the rhythms of cancer 
tissue so that its greatest 
susceptibility to chemotherapy 
or radiation coincides with the 
body's time of greatest resis
tance. 'fo test the concept, 
Hrushesky shifted the rhythms 
of mice by manipulating time 
cues--light'dark, activity rest, 
feeding'fasting-and repeated 
chronotherapy with platinum 
and doxorubicin. The results 
underscored the value of phase 
shifting. 

With these encouraging find
ings, Hrushesky has begun 
testing chronotherapy with 
cancer patients. Some 20 persons 
with advanced bladder cancer 
and a similarly severe disease, 
ovarian cancer, have been put 



on chronobiotic drug regimens 
of platinum and doxorubicin. 
Preliminary results show the 
drugs are metabolized by the 
body differently at different 
times of day. Results indicated 
that the kidneys (a target organ 
for the toxicity of platinum) 
were least susceptible to plat
inum in the morning. 

So far that's all that can be said 
with certainty. With such a 
small group of patients, re
searchers aren't able to translate 
their findings into optimum 
treatment schedules-as they 
could with the mice. But more 
patients and a multi-institutional 
study might make it possible in 
the future, Hrushesky said. 

"These general principles may 
apply to every cancer-fighting 
drug," Hrushesky said. "They 
may also apply to other thera
pies such as immunotherapies 
and radiation." Efforts to explore 
chronobiologic applications of 
these therapies have begun at 
the University and elsewhere, 
he said. 

While research in chronotherapy 
continues, chronobiologists-an 
imaginative if not impatient 
bunch-are pursuing chrono
biology's applications on a new 
front: chronoprevention of 
cancer. 

"What we are trying to do is get 
into the disease process as early 

William Hrushesky 

as possible," Allan Radke said. 
The presumption is that rhythm 
alterations may precede the 
stage at which disease can be 
diagnosed, he said. 

Radke is an epidemiologist who 
is pursuing graduate research in 
chronopreventi.on with the aid 
of Halberg and Erhard Haus, 
another prominent chrono
biologist. Breast cancer was 
chosen as the disease model for 
the first (and so far the only) 
study in this field, conducted 
with the cooperation of Japan's 
Kyushu University. There
searchers selected a group of 36 
American women and in a 
rigorous monitoring program 
charted some of their rhythms 
during the course of a year. At 
Kyushu, rhythms from a similar 
group of Japanese women, 
selected as a baseline population 

since they run one seventh the 
breast cancer risk of American 
women, were gathered. 

The researchers then compared 
the rhythms of the two groups, 
looking for differences that 
might relate to the increased risk 
American women face. They 
found significant correlations 
between risk and annual rhythm 
swings of three hormones and 
that these correlations were 
dependent on the time of year. 
Prolactin rhythms measured in 
the spring, for example, showed 
a different correlation with risk 
than those measured in the fall. 

"Knowing the significant 
parameter and the significant 
times of measurement, we now 
need to take this experiment to a 
larger population group," Radke 
said. If larger studies confirm 
these findings, researchers could 
explore clinical applications. 

Radke has given a good deal of 
thought to what form chrono
prevention might take. "What 
we could do is find the persons 
who are at high risk for breast 
cancer based on known risk 
factors such as diet, family 
history, and geography and 
monitor their rhythms regularly. 
If a rhythm change occurs, it 
might signal the beginning of a 
disease process, and they would 
then be followed very closely." 
And maybe ways to intervene to 
correct those errant rhythms and 
avoid disease could be found, he 
said. 

"For example, as research into 
disease mechanisms and disease 
factors progresses, we may be 
able to correct rhythms by 
changing diet, weight, or health 
habits before the disease gets a 
good start. 

"Rhythm changes that signal 
other cancers or chronic diseases 
such as cardiovascular and 
cerebrovascular disease might 
also be found. This could lead to 
truly cost-effective means of 

£health care. Once your normal 
.2 rhythm patterns have been 
! established, a doctor could 

simply look for those out of 
sync. Knowing what they signal, 
the doctor could use appropriate 
means to correct them." 

From the timing of a meal to the 
administration of an anticancer 
drug, working with the body's 
rhythms can tip the scale 
between disease and health, 
chronobiologists say. At this 
point, however, chronobiology's 
role in the future of preventive 
medicine seems less assured 
than its role in the future of 
cancer therapy. But, its advo
cates maintain, the recent 
advances suggest that it is only a 
matter of time before the 
monitoring of rhythms becomes 
a tool with widespread health 
care application. 
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U of M and China To Exchange 
Students, Faculty, Technology 

by Elizabeth Petrangelo 

Four agreements to exchange 
students, faculty, and scientific 
information have been signed 
by the University of Minnesota 
and colleges and universities in 
the People's Republic of China. 

The agreements were described 
by Wenda Moore, chairman of 
the Board of Regents, at a news 
conference in September. 

"Our accomplishments far and 
away exceeded anything we 
thought possible for a first trip 
to China," said Moore, who led 
a delegation of 12 University 
faculty members and adminis
trators on a 21-day tour of 
Chinese educational, medical, 
and research institutions earlier 
in the month. 

Generally, the signed agree
ments call for exchange of 
faculty members, scholars, and 
graduate students, collaboration 
in research projects, and ex
change of teaching and scientific 
research material. 

The agreements are with Jilin 
University of Technology in 

are a comprehensive univer
sity," said LaVern Freeh, as
sistant dean of the Institute of 
Agriculture, Forestry, and Home 
Economics, and a member of the 
China delegation. "Many of the 
Chinese universities are not, but 
are quite specialized. Conse
quently, we had to make agree
ments with many institutions." 

Freeh said it is likely the 
Chinese will benefit more from 
the exchange agreements in 
technology and agriculture than 
will the University. "But in 
terms of art, and Chinese 
language and history, and 
archaeology, I think we will gain 
a lot, so we'll strike a good 
balance." 

Within the next few months, 
names of University of Minne
sota graduate students will be 
submitted to some of the 
Chinese institutions for consid
eration, Moore said. University 
East Asian languages professor 
C. J. Liu is already in China and 
will remain there for two years 
to smooth the way for those 
participating in the exchanges, 
Moore said. 

in China is critically short, Freeh 
said. 

The agreement with Jilin Uni
versity includes provision for a 
summer institute in English next 
year in China. "The Chinese 
people have found that the most 
productive way to take ad
vantage of the educational 
opportunities in the United 
States is to pursue English first, 
particularly technical and 
scientific English," Moore said. 

Professor Betty Robinett, who 
has done pioneering research on 
the teaching of scientific and 
technical English and is director 
of the University's English as a 
Second Language Program, was 
particularly sought after as a lec
turer by the Chinese during the 
delegation's visit, Moore said. 

The University of Minnesota is 
one of only a handful of Ameri
can universities that have signed 
agreements with Chinese insti
tutions, Moore said, and its 
delegation was only the second 
educational group to be received 
by Vice Premier Fang Yi, the 

Regent Wenda Moore meeting with Chinese Vice Premier Fang Yi 

Changchun, a technical and 
agricultural engineering school; 
Nankai University in Tianjin, a 
liberal arts and technical uni
versity; the National Academy of 
Agricultural Sciences and the 
National Academy of Agricul
tural Engineering in Peking; and 
the Peking Agricultural 
University. 

In addition to the signed agree
ments, several verbal agreements 
were made with hospitals and 
medical schools in Peking, 
Moore said. 

"It is a real advantage that we 

There are now 9 Chinese schol
ars studying at the University, 
and the number should grow to 
16 by the end of the year, Freeh 
said. "The doors are open, and 
the numbers [we exchange} will 
be dependent on the interest," 
he said. 

Most of the Minnesota students 
who go to China will be gradu
ate students in East Asian 
studies and in agricultural and 
technical areas. Undergraduate 
students are not likely to be 
included in the exchanges for 
some time since housing space 

third-ranking Chinese govern
ment official. 

The members of the delegation 
were uniformly pleased by the 
reception they received during 
their stay. On their arrival at 
Jilin University, for instance, the 
group was greeted by the faculty 
and students, who lined the 
road and clapped, Freeh said. 

"It wasn't easy. Negotiating is 
difficult and there was a lan
guage problem, but when we sat 
down later and tried to think 
of anything we would have 
changed, we could come up 
with nothing," Freeh said. 
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photos by Tom Foley 

Freshman Ca 

Firing up for the trip north 



For more than 50 years freshman 
camp has offered new University 
students an opportunity to get 
acquainted with University life 
before classes begin. Participants 
spend a three-day weekend 
learning about the University 
from camp counselors and 
lecturers, joining in social and 
sports activities, and generally 
having fun. This year's camp 
was at Lake Hubert, north of 
Brainerd. The. theme was 
"You've Got A Friend." 

Backstage at the talent show 

9 
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ield Biology Blooms at 
Itasca -Summer Session 
by William Hoffman 

Lake Itasca shimmered like an 
opal in the fading light of a 
summer day. The sad call of the 
l1 >on echoed through the pine 
forest , signaling the approach of 
dusk. All else was quiet. 

Near the northeastern shore of 
the lake, in a string of lighted 
cabins, people were reading 
books and journals and pon
dering notes and charts . They 
were visitors and their stay was 
short. But before they ldt they 
had added measurably to their 
own and others' understanding 
of the natural world. 

These people were participants 
in the summer biology sessiOn 
at the University's Lake Itasca 
Forestry and Biological Station. 
As a scientific laboratory within 
a natural preserve--Itasca State 
Park--the station is a superb 
f.:~cihty for biological research 
and field study. 

To go further, it is perhaps the 
best inland field biology station 
in the nation and an integral 
part of a prop0sed national 
network of ecological reserves. 
Tlw summer program draws 
first-rate studenb, faculty, and 
research scientists from across 
the country, and sometimes 
from across the sea. During the 
summer the Itasca station is as 
much a cooperative community 
as the communities of plants 
and animals in the surrounding 
area. 

No longer is the Itasca biology 
program an experiment as it was 
deemed by University president 
L. D. Coffman when it was 
launched in 1935. Before then 
Itasca was strictly a forestry 
station, established in 1909 and 
devoted mainly to training 
forestry students. In 1966 the 
biology program was expanded 
to two five-week sessions during 
the time when the natural 
activity of the park is in full 
bloom. The summer forestry 
program follows the second 
biology session. 

The summer biology session is a 
joint enterprise of the Colleges 

A pond located conveniently behind the mycology laboratory 

of Biological Sciences, Forestry, 
and Agriculture. The University 
of Wisconsin and the University 
of North Dakota also participate 
in planning the program. 

The session includes courses in 
botany, ecology and behavioral 
biology, entomology, fisheries 
and wildlife management, plant 
pathology, and soil science. The 
academic departments provide 
instructional supplies and 
equipment-the microscopes 
and dissection kits and 
autoclaves. 

Veritas caput 

Just up the road from the Itasca 
station a little stream runs out of 
the north arm of the lake. This 
little stream has made Lake 
Itasca famous, for it is the 
headwaters of the Mississippi 
River, the source of the "father 
of waters." 

In 1832, while traveling along 
the south shore of the lake 
looking for the Mississippi's 
headwaters, explorer Henry 
Rowe Schoolcraft turned to an 
associate and asked for the Latin 
words for the headwaters of a 
river. He was told venwm (tme) 
and caput (head). He substituted 
the stronger word veritas (truth) 
and then borrowed from each: 
(ver)itasca(put). 

But· to biologists the Lake Itasca 
area is unique for other reasons. 
According to David Parmelee, 
chairman of the Field Biology 
Program and director of the 
biology session, Itasca is the 
focal point of three ecosystems: 
the northern coniferous forest, 
the eastern deciduous hardwood 
forest, and the western prairie. 

"All this gives rise to diverse 
habitats and consequently to 
diverse wildlife," Parmelee said. 
'This makes it very interesting 
biologically." 

The park, embracing 50 square 
miles of forest, is dotted with 
swamps, bogs, and lakes, ex
cellent habitats for all manner of 



flora and fauna. "We have a 
great mixture of birds, including 
loons, ospreys, herons, and bald 
eagles," said Parmelee, an 
ornithologist. "And we have 
many species of mammals such 
as deer, beavers, otters, and 
raccoons." 

Lake Itasca itself is "a biologist's 
lake, with more than 2,000 spe
cies of algae identified already," 
he said, adding that algae ex
perts from around the world 
come to the station. 

The station's 55 buildings in
clude 11 laboratories, a herb
arium, a library, a large dining 
hall , an office building, and 
several dozen cabins for stu
dents and faculty . Many of the 
buildings are winterized for 
year-round use . 

The summer biology session is 
limited to 125 students by 
agr~ment with the park, 
Parmelee said. "This is to 
protect the environment, but 
also because classes have to be 
small to be effective. About 20 is 
the maximum number for class 
size. It's compatible with the 
environment and permits a good 
rapport between students and 
instructor." 

About half are graduate students 
and usually nearly half are from 
out of state. Many come back, 
and word of mouth is the pro
gram's most effective recruiting 
method, Parmelee said. 

Although an increasing number 
of students are deciding to work 
rather than go to school in the 
summer, Parmelee is confident 
that the reputation of the pro
gram-"all these experts on 
hand"- will continue to attract 
enough qualified students. 

Ferns and fungi 

One of the courses offered this 
year was on the biology of ferns, 
taught by Warren H. Wagner, 
Jr., professor and curator of 
pteridophytes at the University 
of Michigan and past president 
of the Botanical Society of 
America. 

Pteridophytes-ferns, club 
mosses, and horsetails-are 
homosporous vascular plants, 
that is, they produce only one 
kind of spore and are charac
terized by a system of vessels for 
the circulation of plant fluid. 
Pteridophytes are very old 
plants, dating back millions of 
years. 

"All major families of ferns are 
represented in Minnesota," 
Wagner said. "Some are very 
tricky to identify, however." 

Among the pteridophytes best 
developed in the Itasca area are 
boreal ferns, rock ferns, swamp 

ferns, and jackpine club mosses, 
Wagner said. 

During the ice age, about 14,000 
years ago, ice up to 5,000 feet 
thick covered the region. When 

the ice sheet retreated it left 
behind lakes and moraines. The 
forest grew up and the pteri
dophytes gradually moved back 
in from the south and the east. 

"There are migrants here from 
more concentrated fern regions 
in Wisconsin and Michigan," 
Wagner said. "In all, there are 
about 70 species and hybrids 
identified so far. This is an 
excellent place to study ferns." 

Fern hunts can be adventurous 
affairs involving considerable 
traveL "We always take a trip," 
Wagner said. This year the class 
traveled more than 250 miles to 
check out an arctic species that 
grows on the hard rock of the 
Canadian Shield. The explora
tion was funded by the U.S. De
partment of Agriculture and the 
Canadian government. 

Closer to home, just north of 
Bagley, Wagner and company 
discovered a new fern popu
lation growing in a cedar bog. 
"Sometimes we stumble onto 
something new, and sometimes 
we fail to find what we're 
looking for. Sometimes students 
get lost in the process. In fact, I 
got lost this year at Leech Lake. 

"We are trying to interpret the 
edge of fern ranges, among 
other things. We do a lot of 

predicting and testing of pre
dictions," Wagner said. Ferns 
grow in places from the bottoms 
of lakes to the surfaces of dry 
rocks, he said. One of the 
problems in hunting for aquatic 

ferns is to find lakes clear 
enough for researchers to see 
and study the ferns. 

Wagner called the biology 
session students "the cream of 
the crop." They work well 
together and are curious about 
the special problems in whatever 
it is they are studying, he said. 
"They want to learn botany at 
its roots." 

Wagner's wife, a botanist and 
research scientist, accompanied 
him to the station. "We work as 
a team," he said. 

Though he has high praise for 
the Itasca station (this was his 
fourth year there), Wagner 
reserves highest honors for his 
own University of Michigan 
biological station near the Straits 
of Mackinac. It is the abundance 
and variety of ferns that keep 
bringing him back to Itasca. 

Are ferns troublesome to raise 
domestically? "That's the 
popular impression, but it's 
simply not true," he said. "In 
fact, fern gardens and clubs are 
becoming more popular all the 
time." · 

Itasca is also a mushroom 
hunter's paradise. Warm sum
mer rains bring out sulfur shelf 
mushrooms, morels, puffballs, 
Indian pipes, snakeskin, and 
many other fungi. 

Elwin Stewart, University 
assistant professor of plant 
pathology, taught an intro-
ductory mycology course that, 

'""'like most courses at the biology 
session, involved both fieldwork 

Elwin Stewart 
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and lab work. Stewart also 
cultivates and manages fungi at 
-the herbarium on the Twin 
Cities campus. 

According to conservative esti
mates, there are about 100,000 
species of fungi, and more are 
.being discovered constantly, 
Stewart said. "Someday the 
number may equal the estimated 
200,000 species of vascular 
plants," he said. As an indica
tion of this possibility, he noted 
that the distribution pattern 
of fungi species today corre
sponds roughly to the dis
tribution of mycologists around 
the world. Fresh discoveries 
are not uncommon to roaming 
mycologists. 

"I myself have identified four 
new species and have submitted 
a manuscript describing a new 
genus and a new species within 
that genus ," Stewart said. One 
of the new species discovered 
and named by Stewart is 
anthraczna or "coal black." 

Fungi are the principal agents in 
reducing forest litter to humus, 
thus enriching the soil and 
enhancing plant growth. They 
attack and soften everything 
from fallen trees to pine needles. 

Fungi are either parasitic, 
saprophytic, or symbiotic. The 
parasites exist at the expense of 
other living organisms; the 
saprophytes live on dead or 
decaying organic matter; and the 
symbiotics, called mycorrhizal 
fungi, form a mutually beneficial 
association with certain plants 
through their roof-systems. 

Stewart's work is primarily with 
mycorrhizal fungi that associate 
with pine trees. Such an asso
ciation substantially increases 
the efficiency of the tree's root 
system. For its part of the 
bargain the fungus takes a share 
of the tree's nutrients, Stewart 
said. 

Mycorrhizae or "fungus roots" 
are particularly common in 
conifers and orchids, although 
many hardwood trees have 
them, too. They even exist on 
some agricultural crops. 

Some of Stewart's students 
worked with Wagner in investi
gating fern mycorrhizae. Others 
searched familiar fungi habitats 
~the pine forest, the hardwood 
stands, the swamps and bogs 
even bird feathers. Students first 
try to identify fungi spotted in 
the woods and then bring a 
sample back to the laboratory to 
be studied and preserved. 

Fungi are unusual plants. Some 
are beneficial to other plants, 
some arlO' destructive. Some are 
eminently edible, others are 
highly toxic. A number of peo
ple die every year from eating 
poisonous mushrooms-about as 
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many as die from poisonous 
snake bites, Stewart said. 

"Overall, relatively few mush
rooms are fit for the table," he 
said, adding that the Depart
ment of Plant Pathology pro
vides public information on the 
toxicity of mushrooms. Several 
deadly species grow in 
Minnesota. 

On a field trip this year, Stewart 
noticed a squirrel digging furi
(>usly at the base of a tree. On a 
hunch, he chased away the 
so uirrel and caref).lily continued 
the dig. Soon he unearthed a 
fungus that would pop the eyes 
of a Frenchman-honest to 
goodness truffles! Squirrels like 
th~'m, too. 

Touring the grounds 

The Itasca station is never 
""ithout someone looking after 
things. As resident manager, 
Robert Boyle is in charge of 
buildings and grounds and of 
generally keeping the station in 
good working order. 

David Bosanko has spent the 
past five years at the station as 
its resident biologist. His job is 
to keep records on wildlife 
activity, to take care of the 
animal and plant collections, and 
to help those who come to the 
station use its facilities. He 
works closely with Parmelee. 

"I enjoy the job," Bosanko said. 
''It provides a constant variety of 
activities. It's never boring. And 
I get a lot of cooperation from 
the people who run the park and 
from the Department of Natural 
Resources." 

Bosanko is busiest from May to 
October, preparing for the biol
ogy session, seeing it through, 
and then winding down and 
getting set for the harsh Itasca 
winter. 

During the biology session Bo
sanko accompanies classes to the 

find it-maybe at Iron Springs 
or Squaw Lake or Demming 
Pond or along the Bohall Trail. 

Winter finds Bosanko assisting 
interim classes from colleges 
around the state. Ecology 
courses are held at the station 
from January through March, 
and one research group-
working on bogs--spends the 
entire winter there. 

"It's much colder at Itasca than -
in the Twin Cities," Bosanko 
said. "We've had frost every 
month I've been here, and it 
always snows in November." 

While Bosanko is lending a hand 
and keeping a journal, Gary 
Bennett is cooking up a storm at 
the station's dining hall, which 
is located on the lakeshore. 
Bennett is chef at the Itasca 
Dining Club, a cooperative 
formed each year by the stu
dents and managed by Bosanko. 

Bennett's culinary training 
started \vhen he was 14, when 
he worked as a fry cook in 
sundry part-time jobs in drive
ins. and restaurants. When he 
heard of an opportunity to serve 
as a chef on an antarctic research 
mission he applied forthwith. 

"They needed a cook right away 
at the Palmer Station I the 
National Science Foundation's 
research station on the Antarctic 
Peninsula L" he said. "It was 
the turning point of my life." 

Bennett hooked up there with 
the University's antarcticre
search team and spent several 
years cooking on the frozen 
continent. 

"I took a lot of cookbooks with 
me to Antarctica, such as the 
textbook of the Culinary Insti
tute of America, which has just 
an incredible variety of stuff," 
he said. 'The freezers and 
storerooms throughout Antarc
tica have been packed with food 
ever since lBritish explorer 
Robert] Scott starved to death. 
No one is taking any chances. 

David Bosanko 

field. He also helps students 
with their research projects and 
keeps track of supplies. When a 
class wants to investigate a 
particular plant community, 
Bosanko often knows where to 

There are supply caches and 
survival boxes everywhere." 

It should go without saying that, 
in the Antarctic, food prepara
tion takes on an added dimen
sion, becoming almost a ritual
istic affair. "I was sort of a 
morale officer. I took it very 

seriously. I agonized over the 
menu so that we'd never have 
anything twice if possible." 

So it is at the Itasca Dining 
Club. Bennett plans the meals 
himself and sees to it that there 
are no repeats in the menu for 
each five-week term. The aver
age meal costs around $1.65, he 

see them spend most of their 
time observing nature ," Schaefer 
said. 

"This is an incredible experi
ence," said Robyn Lillehei, an 
Edina native who is working on 
her Ph.D. degree in behavioral 
science at Rockefeller University 
in New York. "There's a whole 

Michael Singer 

said. "The cooperative is a 
nonprofit operation. Everyone 
takes his or her turn at KP. It 
works very well." 

Bennett would like to go back to 
Antarctica, but in another 
capacity-as a researcher. 
Ultimately he'd like to write, 
drawing from his antarctic 
experiences. "I read a lot of 
books down there." he said. 
'Tm impressed with the 
possibilities of fittion." 

Just up the trail a piece from the 
dining hall is the library. The 
library building is one of the 
newer facilities at the station, 
housing books and journals in 
the upper level and a laboratory 
and· shop in the lower level. 

>-
~ The station's library is "a 
E stepchild of the Biomedical 
~ Library," according to librarian 

Rose Mary Schaefer. It has many 
of the library materials basic to 
fieldwork, and what it doesn' t 
have on hand can be requested, 
she said. 

"It's best if students aren't here 
<1.ll the time, even though the 
door is always open. We like to 

world of biology up here that 
most programs can't give you." 

Michael Kelleher, a University 
graduate student, also found the 
biology session valuable. "I've 
never had field experience be
fore. It's tough to get in. You 
have to have good grades, letters 
of recommendation, plus you 
have to write an essay for the 
screening committee. You have 
to be qualified." 

Taking the field 

Both Lillehei and Kelleher were 
students in a new course-
Advanced Field Ecology-based 
on a format used by the pres
tigious Organization for Tropical 
Studies (OTS) in Costa Rica. It 
involves the formulation and 
testing of ecological theory 
under field conditions. 

"It's an unusual field course," 
said MichaelS. Singer, assistant 
professor of zoology from the 
University of Texas. The course 
is open only to top gradu~te 
students and is team taught. 
Singer was assisted by Bernd 

Heinrich from the University of 
California at Berkeley and 
Stephen Hubbell from the Uni
versity of Iowa. 

Rather than focusing on plant 
and animal classification, stu
dents are required to propose a 
hypothesis and then gather data 
to test it. Invariably, this means 
tramping through bogs and 
cordoning off plots and eyeing 
the activity of aphids and ants 
and butterflies and recording it 
in minute detail. It also means 
charting graphs and peering 
through microscopes. 

"Students in this course are not 
here to do brilliant, publishable 
research. They are here to 
generate ideas and test them and 
to discuss the practical difficul
ties they encounter." Singer 
said. The course is heavily 
biased toward insects and plants 
because insects "are more 
predictably abundant, much 
more dense" than mammals and 
other animals. 

The course is at the forefront of 
field biology instructiOn, accord
ing to Parmelee. "This is a new 
type of approach. based on the 
OTS model. It is taught by 
bright young faculty and 
researchers. 

"But traditional courses are still 
vital, courses that include local 
flora, plant identification, ex
amination of the entire organ
ism, descriptive and taxonomic 
courses. This means a lot of 
laboratory work with expensive 
equipment. We are past the days 
of getting by with notebooks, 
hip boots, and butterfly nets," 
Parmelee said. 

t Despite the attraction of summer 
;E jobs, Parmelee. expects biology 

students to continue to seek 
summer field experience, es-
pecially in an age of concern for 
the environment. The greater 
problem may lie in persuading 
the government to funnel more 
dollars into field research and 
instruction. 

"I can remember when ecology 
was a vague term," Parmelee 
said. "Now the term is widely 
used and it has affected student 
interest in field biology. But it 
has not affected the dollar flow, 
which is slow. With a deterior
ating environment, however, 
that is bound to change." 
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James Lewis Morrill: 
A Land-Grant Giant 

by William Hoffman 

When Nrw York Times columnist 
James Reston, speaking at his 
alma mater last spring, remarked 
that he is "a nut about these 
great, vast, populous univer
sities," he was implicitly 
honoring the name of a fellow 
Ohio State University alumnus 
who was spending his last days 
in a nearby nursing home. 

James Lewis Morrill, president 
of the University of Minnesota 
from 1945 to 1960, was a giant of 
the land-grant tradition in 
higher education. Morrill died 
July 21) in Columbus, Ohio, at 
the age of 87. 

Beginning his career as a jour
nalist, Morrill soon turned to 
teaching and then to academic 
administration, devoting the 
greater part of his life to, in 
Reston's words, "the great ex
periment.. .launched to edu
cate the children of an entire 
public." 

Morrill's book, The Ongoing State 
University, publi'ihed in 1960, is 
a testament of h1s faith in the · 
land-grant idea. 

That idea was made law during 
the presidency of Abraham 
Lincoln. Named for another 
Morrill-United States Senator 
Justin Morrill of Vermont-the 
Morrill Act or Land-Grant Act of 
1862 provided for the donation 
of public lands "to the several 
states and territories" for them 
to establish colleges "in order 
to promote the Liberal and prac
tical education of the industrial 
classes in the several pursuits 
and professions in life." 

James Lewis Morrill, once 
president of the American 
Association of Land-Grant 
Colleges and State Universities, 

·lieved that such institutions 
~nstitute "the most compre

hensive system of scientific, 
technical, and practi~al higher 
education the world has ever 
known," and that research 
mnducted in them "has been an 
infinite source for scholarly, 
scientific, social, and economic 
advance." 

Thanks to the Land-Grant Act, 
education is no longer "a private 
affair, purchasable like any other 
commodity by just those who 
can afford it," Morrill wrote. He 
believed low-cost tuition and 
financial aid programs make 
higher education available to the 
many rather than to just the few. 

Those who knew him remember 
Morrill as a genial and dignified 
man, a strong administrator and 

a sage about education for the 
citizens of democracy. 

"Morrill was in a class with 
Abraham Lincoln-a man of 
absolute integrity," said Stanley 
Wenberg, former University vice 
president and one-time assistant 
to Morrill. "In seven years as his 
assistant I never once heard him 
speak ill of anyone. I don't mean 

Morrill after he left the Uni
versity in 1%0. 

"I received a last letter a week 
before his death," Ziebarth said. 
"It was a masterpiece of style 
and grace, of format and 
content." 

University president C. Peter 
Magrath also corresponded with 

James Lewis Morrill 

to suggest that he wasn't 
tough-when necessary, he 
could be very firm. But there 
was no malice in him and he 
bore no grudges." 

"Morrill represented for his time 
the best in university adminis
tration," according to E. W. 
Ziebarth, professor of speech
communication and former dean 
of the College of Liberal Arts 
who once served as interim 
president of the University. "He 
was one of the most distin
guished, graceful, and poised 
persons I have ever known," 
Ziebarth said. 

Ziebarth is one of a group of 
faculty who kept in contact with 

Morrill after having met him in 
Columbus at a football game in 
1975. "I found him to be a great 
gentleman. We talked of edu
cation and of life," Magrath said 
of that first meeting, which was 
arranged by Ohio State Univer
sity president Harold Enarson. 

"Before that I knew him by 
reputation only," Magrath said. 
"I had invited him to my inaug
uration [in 1974], but he wrote 
and said he couldn't come." 

Morrill always wrote in long
hand and "had a beautiful 
script, but each time would 
apologize for sloppy hand
writing. He was a genuinely 

humble individual," Magrath 
said. 

According to Magrath, Morrill 
indicated early in their corre
spondence that it was good to 
be taken seriously and not pa
tronized. "I learned that he 
hadn't been getting University 
information, so I had the Daily 
sent to him. He was very 
pleased to reestablish contact 
with the University." 

"In all his letters he showed an 
interest in the University and in 
higher education generally. He 
stressed the need for autonomy 
-the idea that we should be 
masters of our fate--and he 
believed we deserved legislative 
support. But he was troubled by 
specific problems facing the 
University, such as faculty 
unionization and the burden of 
federal regulation," Magrath 
said. 

Although Morrill guided the 
University through the postwar 
enrollment boom, the McCarthy 
era, the establishment of a 
regular process of consultation 
with faculty, and the expansion 
of the University outstate (to 
Duluth, Rosemount, Waseca, 
and Morris), "he thought the job 
of a university president is far 
more complica~ed today," 
Magrath said. "But I suppose 
this is a relative thing. He is 
seen as having done a good job 
in a tough era." 

Magrath said he last saw Morrill 
two years ago in the Columbus 
nursing home. "His wife had 
died that spring. I remember 
that he was dressed in a three
piece suit and lool<ed very 
dignified. He escprted me from 
the nursing home, and he sa
luted me when I left. It was an 
emotional farewell." 

Ziebarth remembers that Morrill 
was "rigorously honest and very 
persuasive. He once asked me to 
take a deanship. When I asked 

~ him how much time I had to 
j make a decision, he said, 'You 
~ have as much time as it takes to 

·~ say yes."' 
~ ·c: 

:::> According to Wenberg, Morrill 
had "administrative imperturb
ability, something he once told 
me that I needed more of. He 
was a great teacher." 

Morrill's imperturbability and 
persuasive skills came in handy 
when he dealt with the state 
legislature. "He regarded good 
ties as very important;' Ziebarth 
said. "Morrill was highly re
spected by members of the 
legislature. He was even held in 
awe by them, and they were 
kind to him. Some became his 
close friends. 

"He did about as skillful a job as 
any University president I've 
known well, but in a very formal 
way. He felt the legislature had 
a special responsibility to the 

institution, and his presentation 
to legislators was always his 
own." 

On the question of autonomy, 
Morrill was "about as firm as he 
could have been about the need 
to continue to protect the 
institution from the outside," 
Ziebarth said. _ 

"Morrill was the ideal spokes
man for the principle of aca
demic freedom," Wenberg said. 
"He had the skill to explain the 
issue in a way that could be 
commonly understood. He was 
uniquely qualified for this task." 

Indeed, Morrill believed so 
strongly in academic freedom 
that" in his book he openly criti
cized government, business, and 
industry for "trying to tell the 
colleges and universities what, 
or what not, to teach." He 
deplored "the rash of so-called 
'loyalty oaths' which a fright
ened public has seemed minded 
to impose upon professors as a 
specjal class." 

At the same time, he believed 
that "any American institution 
of higher learning which toler
ates on its faculty the presence 
of a proved or self-confessed 
Communist betrays the trust and 
the tradition of intellectual 
freedom." 

Ziebarth said that Morrill would 
have had trouble being presi
dent during the Vietnam war 
protest years. "I used to meet 
him in New York back then, and 
he told me that he just couldn't 
understand what was happening 
on college campuses." Neither 
could he understand the con
temporary student press. "A 
recent issue of the Daily hurt 
him very deeply;' Ziebarth said. 

But Morrill did not find the 
college scene wholly bleak in his 
last years. He told Magrath that 
he was particularly pleased with 
international education pro
grams. When he was president, 
Morrill served as head of an 
advisory commission formed by 
President Truman to study the 
exchange of s~dents with other 
countries. 

When he left Minnesota in 1%0, 
Morrill moved to New York 
City, where he became educa
tional consultant to the Ford 
Foundation. He directed a pro
gram that provided grants for 
educational and research in
stitutions in Latin America. 

Ziebarth remembers Morrill's 
interest in international student 
exchange and international 
study: "Whenever I got a foreign 
assignment, Morrill saw to it 
that I got all the institutional 
hdp that could possibly be 
given. Once, when I was about 
to go on a special mission to 
Japan, he talked to me about the 
trip. I was amazed at his 



sophistication about Japanese 
problems." 

Morrill must have been pleased, 
too, with the development of the 
University's West Bank. It was 
during the final years of his 
presidency that the legislature 
appropriated money for the 
purchase of land and the con
struction of buildings on the 
west side of the river. 

"Morrill felt a deep sense of 
unity about the institution," 
Ziebarth said. "For example, he 
was bitterly opposed to the 
sharp division of the Minne
apolis and St. Paul campuses. 
But he recognized a need to 
expand to the west bank, de
spite the opposition of some of 
the faculty who thought this 
move would be harmful to 
campus umty ." 

Morrill had learned to deal with 
faculty opposition early on. 
Indeed, his selection by the 
Board of Regents concerned 
some facultv members because 
Morrill d id 'not have an ad
vanced academic degree 
something Ziebarth believes he 
was very sensitive about. 

But the faculty came to respect 
Morrill and t ' admire him. 
Theodort> Blegen, then dean of 
the Graduate School and favored 
for the presidency over Morrill 
by some faculty members , 
became one of the strongest 
supporters of the new president , 
who depended upon h1m heav
ily for advice, according to 
Ziebarth. 

"Though he didn't have a Ph.D. 
degree, from my perspective 
Morrill was a far more thought
ful man than some reports have 
made him out to be," Ziebarth 
said. Morrill had a reflective 
mind as well as outstanding 
administrative abilities, he said. 

Wenberg agreed. "I think he had 
a far better mind and ability to 
express himself than he gave 
himself credit for. But he didn't 
fancy himself as an intellectual 
leader. He saw himself as a 
spokesman, a spokesman for the 
land-grant idea:' 

Perhaps no encomium is more 
fitting to the memory of Morrill 
than the words inscribed on the 
facade of Northrop Auditorium, 
words Morrill himself was fond 

· of quoting: "Founded in the 
faith that men are ennobled by 
understanding; dedicated to the 
advancement of learning and the 
search for truth; devoted to the 
instruction of youth and the 
welfare of the state." 
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Students Urged To Take Stock in Liberal Arts 
by William E. Huntzicker 

Despite the high cost of living, 
it's still popular. 

Yet many people believe that the 
real value nf living can be lost 
when the concern with making a 
living comes at the expense of 
other important things in life. 

In the academic world, the 
relationship between a liberal 
education and vocational train
ing has become a subject of 
discussion, particularly in liberal 
arts colleges where enrollments 
are declining and budget diffi
culties are projected. 

"Nobody denies that a liberal 
education is important," said 
University graduate student 
Carol Boyer. "But some people 
tend to think about it as a 
luxury rather than a necessity. 
The more complicated society 
gets, the greater the potential 
impact of a liberal education." 

Her view was echoed by history 
professor Clarke A. Chambers 
chairman of a committee that 
studied bachelor of arts degree 
requirements at the University 
to see if they provide a liberal 
education. 

"In the last 20 years, there's 
been such an acceleration of 

Clarke Chambers 

history that we just can't deal 
with it as individuals and as a 
society without being prepared 
to move quickly beyond what 
we know now. That's why the 
teaching of different modes of 
inquiry is so important," 
Chambers said. 

Students should be prepared in 
school to deal with problems 
they may face in the future, 
problems they cannot predict 
while they are students, Cham
bers said. Solutions to such un
foreseen problems will be based 

on information not yet available, 
he said, and a liberal education 
can teach a student how to make 
informed decisions. 

The Chambers committee report 
is Minnesota's response to a 
situation that is being studied at 
institutions of higher learning 
throughout the country, includ
ing Harvard, Berkeley, Michi
gan, Indiana, and Carleton 
College in Minnesota. 

"Fiscal retrenchment, inflation, 
declines in enrollment, a surge 
of vocationalism among under
graduates, faculties heavily (and 
increasingly) tenured, retarda
tion of professional mobility
these constitute a source of 
trouble for liberal arts colleges 
throughout the nation as well as 
here in Minnesota," the report 
states. 

The report, which is being dis
cussed at faculty and student 
hearings, recommends more 
emphasis on communication, 
individualized projects to help 
students integrate the methods 
they learn in different courses, 
and some changes in the course 
distribution requirements for a 
bachelor of arts degree. 

Fred Lukermann, dean of the 
College of Liberal Arts (CLA), 
said the main purpose of the 
discussion is to create a con
sciOusness among faculty and 
students about the definition of 
a liberal education. 

"It's not to teach a trade. And 
it's not to fill up our minds with 
a bunch of facts. It's basically to 
be liberally educated, to be able 
to learn to make use of learn
ing," he said. 

Lukermann feels there need be 
no tension between liberal and 
vocational education. "There's 
no segment of this college or 
this university that shouldn't be 
teaching what it's teaching in a 
liberal way," he said. 

A liberal education, Lukermann 
said, involves teaching people 
how to learn, how to develop an 
open mind. "]t isn't what you 
learn in a factual sense that 

Fred Lukermann 

constitutes a liberal education, 
but the way in which you in
quire, the way in which you ask 
questions, and, then, the way 
you organize what you've found 
out so that you can act. 

"In other words, you learn by 
doing. The meaning of anything 
is in the consequences of acting 
on it and not from some dic
tionary definition. Liberal edu
cation is a mode of inquiry, a 
way of doing things as much as 
learning how to think," he said. 

About 16,000 students are 
enrolled in CLA, making it the 
largest college in Minnesota. 

"The liberal arts teach students 
to analyze," said Anthony N. 
Zahareas, director of CLA's 
office of research development. 
"To analyze means to observe, 
to describe, to explain, to inter
pret, to evaluate, and even to 
classify." 

Zahareas, who is also a pro
fessor of Spanish, said that 
learning a language, for exam
ple, can help students acquire 
discipline for factual learning 
and at the same time prepare 
them to look at the \-vorld from 
the perspective of another 
LUlture. 

Wh1le the role of the hberal arts 
is not to train students for spe
cific jobs, Zahareas said, they do 
teach students to deal with 
infom1ation and problems they 
will encounter throughout their 
professional and personal lives. 
"There is no more concrete, 
practical education," he said. 

Lukermann said that graduates 
in a tight job market-Ph. D.'s in 
English, for example--get jobs 
on the basis of skills they obtain 
in acquiring a liberal education. 

According to Boyer, a liberal 
education is successful if a 
student i~ intellectually stim
ulated "so that the person will 
not want to stop learning, in 
formal or informal ways." 

Mulford Q. Sibley, professor of 
political science and American 
studies, feels that a liberal 
education contributes to a 
person's freedom. 

"In principle, there is no need to 
ration intellectual ideas because 
they're infinite," he said. "My 
possession of an idea doesn't 
prevent you from possessing it. 
My appreciation of a work of art 
doesn't inhibit you from appre
ciating it. In the material realm, 
however, if I fence off a piece of 
land then I can prevent you from 
using it." 

No area of study has all the 
answers, and exposure to a 

range of ideas is impor-

tant to a liberal education, 
Sibley said; But each area of 
study provides as many ques
tions as answers. 

"As science advances, mystery 
multiplies. In the higher reaches 
of almost any area of study
quantum physics, for example 
-the kinds of propositions that 
are posed egg you on to more 
study. Instead of finding 
answers, we get more questions. 
New knowledge poses new 
questions," he said. 

Mulford Q. Sibley 

Lukermann agreed that science 
cannot provide all the answers. 
"The power in learning, I sup
pose, is in asking the right 
,questions , not in the answers 
The answers have always been 
wrong. We've replaced Aristotle 
·with Ptolemy, Ptolemy with 
Copernicus, Copernicus with 
Newton, Newton with Einstein, 
Einstein with Planck. 

" Nobody ever has the right 
answers," he said. "Con
ceptually we have to structure 
the world in order to get out 
more facts. These facts are not 
suddenly revealed. If you don't 
arrange them, if you don't order 
them, if you don't manipulate 
your sense experience, then you 
can't make choices. Then you 
never discover anything new." 

"Einstein isn't wrong in any 
absolute sense any more than 
Newton was wrong," Luker
mann said. "Each culture, each 
generation, each era, in a sense, 
has found the truth in resolving 
its questions." 

"Every system of thought," 
Sibley said, "has to depend on 
an act of faith. That includes 
systems of scientific thought. I 
don't consider faith irrational; 
it's something you work with 
-like logic itself." 

The answers of previous gen
erations will not work for the 
questions of today, Lukermann 
said. And, Chambers said, to
day's answers will not work 
tomorrow. 

E 
c 
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Correspondence 
Hanging Out at Northrop 

I qUite enroyed this (summer '79) 
issue of Update. I had just read (in 
Our World, an American Field 
Service publication) about Russian 
teachl'rs.in the U.S. and Russia, and 
the Update article about Russian 
woml'n seemed an interesting 
additiOn to my reading. 

But it's the pictures of Northrop 
Auditorium that prompt me to 
write. I spent four, almost five, 
wonderful years ushering there, in 
the days when the then Minneapolis 
Symphony played then•, and often 
used to eat my lunch or study in one 
of its ~everal quiet comers, or sit on 
the front steps and enjoy the aura of 
whatever it is that makes orthrop a 
nice place to be. I miss it-there's 
nothmg on the University of 
Washington campus that quite 
compares. My mother played with 
the Minneapolis Symphony under 
Eugene Ormandy, and orthrop was 
always a part of my life , even before 
I "hung out" there 111 the sixties! 

Update is always interesting, I look 
forward to its coming quarterly 
Thank you f<,r giving alums l't aL, 
such a good publicatiOn 

Barbara Slife-Beerrnann, B A. '65 
Seattle, Washington 

A Venerable Diploma 

I have read with great pleasure your 
publication Update, which you 
have ~ent to my daughter, a recent 
alumna of the College of Educatwn. 

As a matter of po~sible interest to 
you, our daughter graduated from 
the University in 1978, exactly 40 
years after my "tour" at the U's 
Institute of Technology and exactly 
80 years after my father graduated 
on the University's St. Paul campus. 
My father's diploma was somewhat 
of an historical item in having the 

original signatures of the then 
president, Cyrus Northrop, of John 
Sargent Pillsbury, president of the 
Board of Regents, and of Fred B. 
Snyder, long-time regent and 
prominent Minneapolis attorney 
This diploma bounn?d around our 
home until March 1974. At that time 
I cleaned out a great deal of 
memorabilia, and gave this diploma 
to Frank Kaufer!, then dean of the 
University's forestry schooL 
Returning this certificate to the 
institutiOn from which it came, I 
hoped would insure a greater 
degree of preservation and a larger 
exposure to those interested in the 
University's history and 
development than I could give. 

Franklin J. Ryder 
Minneapolis 

A Big Stink 

The summer edition I was] a lively, 
attractive, highly readable piece. 

I have only one complaint, a minor 
one at that. It concerns the 
sunflower article, an informative, 
but essentially biased, statement. 

The significant thing about the 
sunflower (which you carefully 
neglected to mention) is that it 
stinks. 

Sidney N. Hurwit7 
~t. Paul 

An Educated Jest 

Please find enclosed mv documents 
to change my address on the Update 
mailing label 

I carcfullv measured the little box 
and then- measured the mailing 
labeL I discovered, in comparing the 
two items of data, that either tht• 
box was too small or the label was 
too big. In order to gPt the label to 
fit the box, it would be necessary to 
alter the label in such a way that you 
could not determine my old address! 

Consequently, owing I'm sure to the 
excellent quality of education 
received at the U of M, I felt the best 
approach in this instance was to 
attach one to the other and trust 
your incisive minds to handle the 
matter from that point on. 

Thank you very much for sending 
me Update. I appreciate the wide
ranging content of the articles. It 
makes me proud to have graduated 
from such a fine schooL 

David L. Sundell 
Washington Depot, Connecticut 

Color vision . . . 
introductory psychology course. 
He was recently elected a fellow 
of the Optical Society of America 
and serves on a National Insti
tutes of Health committee that 
reviews grant applications for 
basic research in vision. 

As far as he knows, he is the 
only researcher in the world 
using this technique on walleye 
cones. But his work is fraught 
with frustration. "First of all, it's 
difficult to get the fish on a 
regular basis because there are 
no commercial suppliers," he 
said. 

The walleye is also one of the 
most difficult fish to keep alive 
in captivity. "I get all of my fish 
from the Department of Natural 
Resources, and their cooperation 
has been essential to my work. 
My students and I have driven 
to Spicer and Waterville in 
snowstorms just to pick up a 
few fish." 

Another major hurdle is that the 
procedure is based largely on 
trial and error. "We're on the 
borderline of what's possible," 
he said. "The biggest problem is 
getting the microprobes inside 
the cells. We can't see the cells, 
so it's a random search 
procedure." 

Further, it's a major task to keep 
the microprobe in the cell long 
enough to gather significant 
information. The slightest 
vibration in the building can be 
enough to knock the electrode 
loose. "If somebody slams a 
door down the hall, it can 
disrupt the recording or knock 
out the electrode altogether. Or 
it may JUSt sk1p out 
spontaneously." 

When everything works-when 
Burkhardt finds a cell and 
inserts the microprobe and it 
stays in place--measurements 
can be taken for anywhere from 
'i to 25 minutes. "Ideally, I'd like 
to be able to study a cell for an 
hour or more," he said. 

Throughout h1s years 0f 
research, Burkhardt's primary 
interest has remained the study 
of human vision. "I began with 
an interest in human vision, 
which led to an interest in the 
retina," he said. "That led me to 
the study of animals, and the 
desire for large cells led me to 
the walleye." 

But r~searchers will not gain a 
total understanding of the 
human retina until they can find 
a way to study it cell by celL 
Although it is probably years 
away, it may eventually be 
possible to develop Burkhardt's 
technique for work on a func
tioning human eye. 

In the meantime, Burkhardt's 
studies have paid off in two 

collaborative studies with 
researchers at other institutions. 
In one such effort, Burkhardt 
collaborated with photochemists 
from Harvard University and 
Woods Hole Marine Biological 
Laboratory who found that there 
are two types of cones in the 
walleye retina, one sensitive to 
green and the other sensitive to 
red. 

"Their measurements coincide 
almost exactly with measure
ments we have taken here from 
electrical responses," Burkhardt 
said. In other words, the Har
vard and Woods Hole scientists 
proved chemically what Burk
hardt had already proven 
electrically. The electrical 
responses and the photochem
istry are intimately linked: light 
absorbed by the photopigment 
causes the electrical response. 

"This is basic research," 
Burkhardt said, "but it may 
have some eventual practical 
application. The more we know 
about how the retina acts 
normally, the greater the chances 
we may eventually be able to 
treat disorders of the eye." 

The National Institutes of Health 
Eye Institute, which has been 
backing Burkhardt's research for 
about 10 years, is banking on 
that possibility. "In the history 
of vision research, there have 
been many instances where 
work on lowly creatures has led 
to important insights into 
human vision," he said. 

Newton and Goethe 
wlors" is the resull of the 
physiology of the eye. 

In other words, Hering argued, 
somehow the response of the 
eye to blue is antagonistic to the 
response of the eye t0 yellow. 
The idea of Hering's opponent 
color theory is this: When 
presented alone, blue light 
might evoke a positive response 
m the eye. Likev.:ise, if yellow 
light were presented alone, the 
result might be a negative 
response. When blue and yellow 
are presented together, the 
positive and the negative 
responses would cancel each 
other out. The result: no color at 
alL 

Although the general idea was 
not new-Leonardo da Vinci 
and Goethe had both suggested 
that blue and yellow were 
somehow opposite--Hering was 
the first to suggest that the cause 
was in the physical charac
teristics of the eye. Hering 
extended his theory to include a 
red-green system as welL 

But Hering's theory was 
accepted no more readily than 
was Newton's since it ran 
counter to just about everything 
that was accepted up to that 

point about the physiology of 
nerve cells. 

As a result, Hering's theory 
languished for nearly a hundred 
years until Leo Hurvich and 
Dorothea Jameson, two Ameri
can psychologists working at 
Eastman Kodak, provided 
conclusive measurements of the 
red-green and blue-yellow 
systems at work. 

The work on vision in general 
and color vision in particular 
continues. Significant contri
butions have been made by 
Thomas Young Helmholtz, 
James Clark Maxwell, alld Edwin 
Land, for instance, who devel
oped the Polaroid process and 
proposed a theory of color 
vision. 

Scientists are now searching for 
answers to other basic questions 
about color vision. 
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