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View south across Fish Lake.
Photo by Bruce Edinger

A Brief History of the Cedar Creek
Natural History Area

A. C. HODSON*

ACCORDING TO WILLIAM S. COOPER he first saw Cedar Creek
bog while on an airplane trip on April 6, 1930, and later that
year he and Dr. Rosendahl investigated the place on foot.
There had been one previous visit to the Isanti portion of
what was originally called the Cedar Creek Forest by N.C.
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Huff in 1929. Helen Buell, the wife of Dr. Murray Buell, had
called attention to the fact that the Cedar Bog Lake was
referred to as Decodon Bog because Drs. Rosendahl and
Butters were so impressed with the amount of Decodon
growing there.



As will become very evident, the Minnesota Academy of
Science became much involved in the early development of
the Cedar Creek Forest, The Academy held its first annual
meeting in 1933 with William A. Riley serving as its first
President. In 1937 the Minnesota Academy of Science was
incorporated. That same year the Academy established a
Committee on the Preservation of Natural Conditions. Dr.
Cooper, who was President of the Academy at that time,
asked Dr. Arthur N. Wilcox to serve as Chairman of the
Committee and suggested that there should be six members,
evenly divided between plant and animal fields. Soon after
the Committee was appointed, its attention was called to the
desirability for acquiring and preserving a portion of the area
known as Cedar Creek Bog. Within the next few years, the
Academy, with the aid of Drs. Cooper, Buchta, and Gould,
was able to obtain the donation of sufficient funds from about
25 members so that by 1940 arrangements were made to
purchase important parts of the area.

At this point one should pay tribute to Cora Alta Corniea
who made truly outstanding and unselfish contributions to
the project. From the 1930s through the 1940s and for most
of the 1950s, she was either buying land herself, paying taxes
on it, or holding it until a permanent organization could be
formed to preserve the area in the public interest. She also
took steps to interest scientists, professors, deans of the
University and others to move in the direction of public or
semi-public ownership. According to Grace Nute, if only one
person could be held responsible for beginning the crusade to
save Cedar Bog, that individual would be Cora Corniea.

The purpose for which land in the Area was desired
seemed to justify and require a tax-free status, so it was
concluded that the University of Minnesota would be the
most suitable public agency to preserve the Area and
administer it wisely for its intended uses. To further action on
this conclusion, Dr. Wilcox and Dr. O.T. Walter, President of
the Minnesota Academy of Science, wrote to University
President Gary Stanton Ford saying that they would like to
discuss with him the desirability of University ownership on
a tract of land to be preserved for scientific and educational
purposes. Two years later, in 1942 an agreement between the
Academy and the University was executed, providing for the
conveyance of lands and the establishment and
administration of the Cedar Creek Forest as it was designated
at that time.

Soon after this, a number of individuals including Dr.
Donald Lawrence and his wife donated parcels of land, as did
the Minnesota Natural History Society under the direction of
Dr. Clayton Rudd. Thus, an ambitious land acquisition
program got underway. And it now became time to make
arrangements for the administration of the Area. Dr. Wilcox
suggested to Dr. Walter C. Coffey, the University President,
that there should be an Advisory Committee appointed that
would be directly responsible to the Dean of the Graduate
School, including representation from the Minnesota
Academy of Science. Thus, in May of 1945, an Advisory
Committee consisting of Dr. Wilcox as chairman, Professor
Ernst Abbe (Botany), Professor Dwight Minnich (Zoology),
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Cora Alta Corniea
Photo by Donald B Lawrence

and the Dean of the Graduate School, Theodore R. Blegen,
an ex-officio, was appointed. The University President, J.
Morrill, invited the Academy to select an Advisory
Committee of three to advise the University Committee in
the administration of the forest and its uses. Those selected
were Professors O.T. Walter of Macalester College; Harvey
Stork, Carleton College; and the Rev, Adelard Thuente of St.
John’s University. One of the first acts of the joint
Committee was to request a grant from the Graduate School
for an aerial survey and mapping of the Forest which was
carried out under the direction of Dr. Lawrence. A more
urgent matter was undertaken when the Committee drew up
a set of regulations for the use of the Area, They included the
provision that research projects involving collecting,
experimentation, or other disturbance of natural conditions
could be carried out only after application to and approval of
the Advisory Committee.
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Among the first to carry on comprehensive research on
Cedar Bog Lake were Dr. Murray Buell and his wife, Helen.
They established a transect in 1934 in order to make an
elevation survey and marked trees with railroad spikes three
of which are still visible. Dr. Lindeman and others used the
transect for other purposes. It was at Cedar Creek Bog that
Ray Lindeman did his monumental research. He published
six papers the last of which is still referred to as the “Classical
Paper of Lindeman,” and has been described as the “most
significant formulation in the development of modern
ecology.” The article, entitled “The Trophic-Dynamic
Concept in Ecology” was published in Ecology in 1942. It had
first been rejected by two prominent reviewers because it
made too many assumptions.

In 1952 Dean Blegen mentioned to Dr. Wilcox that he had
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in hand considerable correspondence between Stanley
Wenberg, then Director of the Greater University Fund, and
Col. Schutte, who was not only a loyal alumnus of the
University, but also a close friend of Wenberg and Mr. and
Mrs. Max Fleischmann. The University took full advantage
of these circumstances when it applied to the Max C.
Fleischmann Foundation of Nevada for a grant. In June of
1854, Mr. Luden, the University Controller, received a
message from Mrs. Fleischmann in which she said that the
Foundation had voted in favor of a $250,000 grant. Of this
sum, $165,000 was to be used for land acquisition, $75,000
for a headquarters laboratory building, and $10,000 for
current operating expenses. During the next several months,
there was a great amount of correspondence and many
Advisory Committee meetings before a site for the laboratory
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could be selected and purchased and construction could get
underway. In the same year, 1954, President Morrill
appointed a new Advisory Committee with Dr. Wilcox as the
first Director of Cedar Creek Forest and Dr. Minnich as
Chairman of the Committee.

In 1956, an important event took place when Alvar
Peterson was appointed as caretaker of the new laboratory.
The following year, 1957, it was decided to combine the
dedication of the new laboratory with the annual summer
meeting of the Minnesota Academy of Science. The
dedication took place in September with a noon luncheon
and dedication address by Dr.Stanley Cain, the subject, “The
Need for Natural Areas.” Also in 1957, an important decision
was made when Dr. Lawrence’s application to use Cedar
Creek for a project called “Some Energy Relations of
Terrestrial Ecosystems” was approved. It was approved as the
first experimental study which involved the harvesting of
trees and other plants. This research was funded by a grant
from the Hill Family Foundation.

In 1958, the National Science Foundation provided funds
for stereographic aerial photography and contour mapping,
and for the purchase and installation of equipment for the
measuring and recording of weather data. In March, Dr.
Dwain Warner outlined his proposed research on the
application of electronic methods to wild animal field studies.
He applied to N.S.F. for a grant to support his proposed
radio-telemetry project but was turned down because it was
“too wild.” However, Mr. H.H. Heckman, Director of the
Hill Foundation, was much impressed with the idea and the
Foundation awarded the University a $40,000 grant to begin
the project. From this beginning, the project expanded to
become the largest telemetry program in the world which has
influenced biological studies the world over. This same year
the name of the Area was changed from Cedar Creek Forest
to Cedar Creek Natural History Area.

In 1962, the appointment of Dr. William Marshall to
replace Dr. Wilcox as Director of Cedar Creek Natural
History Area was announced. In October, the long and
dedicated service of Dr. Wilcox as Director was recognized
by a dinner attended by about 200 people, On the occasion,
Dr. Wilcox was presented with a plaque which was mounted
in the laboratory. It was fortunate that this event took place
when it did because he died the following February.

By 1964, the activities at Cedar Creek had expanded
greatly, Fifty research permits were issued and 800 persons
visited the Area including students from the University and
six local colleges. There were 175 visits by individuals who
came from 19 United States and Canadian Universities and
five foreign countries. There were also representatives from
the Atomic Energy Commission, the Ford Foundation, U.S,
Bureau of Sports Fisheries and Wildlife, and the U.S.
National Museum. This same year the duck flight pens were
constructed where waterfowl behavior studies have been
carried out by Dr. McKinney and his students. At this time,
Dr. Frank Irving started a prescribed burning program to
maintain savannah-type vegetation. Other lines of research
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will be described by others contributing to this issue of the
Naturalist.

In concluding this brief history, I would like to comment
on a few more important events. In 1970, Dr. Marshall was
replaced by Dr. David Parmelee as Director of the Field
Biology Program to direct activities both at Itasca and at
Cedar Creek. In 1975, the Cedar Creek Natural History Area
was designated a Registered Natural Landmark by the
National Park Service, and 1978 as a Scientific and Natural
Area by the State. In 1981, Drs. Tillman and Tester were
awarded $1.3 million to conduct a “long-term Ecological
Research” project, one of 11 such projects in the United
States. In January of 1983, a reception was held in the
laboratory where Alvar Peterson was honored for completing
26 years of dedicated service to Cedar Creek. In 1984, the
Field Biology Program was terminated and Dr. John Tester
was appointed Director of the Cedar Creek Natural History
Area.

*4lex C. Hodson, Ph.D., is Professor Emeritus of the
University of Minnesota.

Cedar Creek Forest
Photographic Laboratories, U of M
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Parental Care in Raccoons and
Snowshoe Hares—Revelations of
Telemetry

JOHN R. TESTER*

MANY ARTICLES HAVE BEEN WRITTEN about parental care
and the relations between human parents and their offspring,
On the other hand, relatively little is known about the
behavior and maternal relations of many species of wild
mammals. This is particularly true for those species that are
secretive, live in forests, or other types of dense cover, or are
active primarily at night. Knowledge of how young animals
first develop independence from their mother is of
considerable importance to understanding the biology of a
species. Unfortunately, prior to the development of telemetry
or radio-tracking techniques, this information was very
difficult to obtain. Now, with the aid of radio-telemetry, we
can obtain the minute-to-minute data essential for evaluating
brief movements over short distances. The critical first
movements of young raccoons and snowshoe hares have been
especially difficult to observe directly because these
mammals live in forests and are nocturnal. By using an
automatic radio-tracking system at the Cedar Creek Natural
History Area, we have learned that the relations between
mothers and young in these two species are extremely
different.

The data which provided the basis of this report were
collected by scientists working on the radio-tracking project at
Cedar Creek. Dean Schneider and L. David Mech were
primarily involved in the raccoon studies and Orrin J.
Rongstad in the snowshoe hare studies.

The Study

Hares were captured with live traps, with drive nets, and by
hand. Each hare was tagged with a collar-type radio
transmitter which broadcast on a unique frequency. The
smallest transmitters, which weighed about 7.5 grams and
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had abattery life of 10 days, were used on four young hares
between 5 and 21 days of age (Photo of young hare with radio
collar). Transmitters for adults weighed approximately 37
grams and had an expected life of abaut six months. To ensure
against loss of data due to battery failure, we recaptured the
animals prior to the time that the battery was predicted to
expire. Maximum range was about 0.5 miles for the small
transmitters and just over one mile for the largest.

Five female raccoons and 11 of their young were captured
with live traps, by extracting them from hollow trees, by
capturing by hand, or with a net while the animal was
running on the ground, and, in one case, by shaking the
raccoon out of a squirrel’s nest. Each animal was collared
with a radio transmitter which weighed between 75 and 125
grams.

The automatic tracking system had two permanent towers
located 0.5 miles apart. Animal locations, called fixes, were
determined by triangulation. Though it was possible to
obtain locations every 45 seconds, we found that a fix every
15 minutes usually provided satisfactory information on
movements of both mothers and young. During the day,
when little movement occurred, we recorded fixes at one-
hour intervals unless the film record of the signal indicated
extensive movements. To investigate relationships between
parents and offspring, every available fix was used during the
time the animals were near each other.

Snowshoe Hares

Initially we had hoped that by plotting on a map the daily
movements of female hares, we would see a pattern develop
that would tell us when and where they had their young. We
then intended to locate and radio tag the young so that their
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movements could be recorded. Though we could predict the
approximate date of birth of a litter, we have never been able
to locate the young. To solve this problem, we captured a
pregnant female (identified as hare 225) and put her in a
small temporary pen near her normal home range. She had a
litter of four young on the night of July 12. The next morning,
all four young were huddled together under a small shelter in
the pen. They remained close to each other most of the time
during the first few days of their lives. On July 18, we placed
transmitters on the female and her four young. As all the
transmitters were operating properly the next afternoon, we
quietly raised the sides of the pen and allowed the hares to
leave. On the day after release from the pen (day 8), all young
were located with a portable radio receiver. Each was in a
different hiding place, separated from the others by as much
as 60 feet. Surviving young were captured periodically to
replace the battery on the transmitters.

Although 225 had been trapped, moved to a strange area,
and held in captivity while giving birth, she did not abandon
her young. We lost radio contact with one young when it was
12 days old. A weasel killed another when it was 25 days old.
The remaining two lived until the following March when one
was killed by a red fox and the other moved out of range of
the receiving towers and could not be relocated.

Based on locations obtained with the tracking system, the
home ranges of 225’s young were between 1.6 and 2.4 acres
during the second week of life. Each week until the hares were
approximately 55 days old, their home ranges increased until
they were about equal to adult home ranges. We assume that
at the time of weaning, about 28 days, the young hares
became independent of each other because their home ranges
showed only a small amount of overlap.

Fixes obtained by telemetry were used to determine when
hare 225 was with her young and how far away she went when
she left them. The young did not remain together, but did stay
in the general vicinity of the pen. The most striking discovery
was that the fernale was with her young only once each day for
only 5-10 minutes, and that the time when this occurred was
remarkably constant from day to day. The female would often
spend the rest of the day as far as 900 feet from the young. It
is probable that the mother left her young as soon as they
finished nursing and did not see them again until the next
night.

After noting how little time 225 spent with her young, we
re-examined the movement records of other females that had
been monitored on a minute-by-minute basis. We found that
there was one place to which an individual female returned
each night, and that this place was probably where her young
were hiding, An example of this movement pattern, plotted as
the distance between the suspected birth place and that of
female 220, is shown in Figure 1. We had originally failed to
detect the place where the young of 220 were born and nursed
because we had sampled her location only every 15 minutes.
This sampling interval often missed the time that the family
was together.

Female 220 first went to this special location at 1:20 a.m,
on May 27 and stayed until 1:35 a.m. She probably gave birth

6

800+

6001

e N”l»\w,

200+ Night 1

LIUE Nt N Rt RS It N B R A S N N A At ey |
600 7

400+

]

200+ Night 2

LA St By B B B I St Y D At |

6001
400-]

2004 Night &

LANC S St S’ S B L N B (M A St B B e |

Night 7

88,88 8

Night 12

T T T =TT T T T T T

DISTANCE IN FEET
2.8, .88

- Night 18

LINE AR SN S St NN (N B S B L B M At It I B S 2

1000

800 M
4001

4001

2007 Night 22

800

boo:

400

2004 Night 28

400
2004 Night 27

-
f

LA M S St R St B B S R B L S S et

800+

E - .
N A
40071
200-f Nlght 28
Lunt Bt M S et OO BN BN B gt NS I S B A M N M 2
1200 1600 2400 0600 1200
HOURS

Figure 1 — Distance between female hare 220 and her young for var-
iolis 24-hour periods during the time the young were nursing. Young
were born on May 27, designated Night 1. Night 28 was apparently
the time of weaning.
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to her young at this time. She returned to her young only once
each night, with the possible exceptions of the first, second,
and fifth nights. In Figure 1, these returns are shown as the
time where the line on the graph indicating distance between
mother and young reached the zero point on the vertical axis.
The return occurred between 9:50 p.m. and 10:30 p.m. until
night 27 (June 22), when she came to the general area at 11:
00 p.m. and stayed 30 minutes. We had caught her with a
drive net at 12:30 p.m. that same day to check for pregnancy;
this handling may have affected her movements that night.
The next night she did not approach within 300 feet of the
nursing area, nor did she ever venture closer than this for the
next 30 days. We expect that her failure to return on the 28th
night was part of the normal weaning process. Female 220
had her next litter on the night of July 2 or 3.

It is apparent from the above discussion that mother
snowshoe hares spend relatively little time with their young
and that the young are able to function on their own at a very
early age. In marked contrast, mother raccoons spend a great
deal of time with their young, and the young do not leave the
den until they are many weeks old.

Raccoons . .
Young raccoons are born in hollow trees in early May at

Cedar Creek, and are kept in this den for many days. The
mother generally uses the den tree for two or three days before
giving birth. For a few days after birth, the mother’s
movements are greatly reduced, usually with no movement
from the tree on the day of birth. In a short time, the mother
resumes normal movements usually being gone eight to
twelve hours or even longer during the night. She spends days
in the den tree, probably in the nest cavity with the young.

Usually the mother moves her young to a ground bed when
they are from seven to nine weeks old. No member of the
family is likely to use the den tree again for the remainder of
the year.

For several weeks, the cubs remain in a ground bed;
however, they may be moved to new ground beds several
times. When the cubs are nine to ten weeks old, they begin to
follow the adult when she leaves the bed in the evening, She
travels more rapidly than the cubs and soon outdistances
them. They then make their way back to the bed and remain
there.

In another few days, the mother spends part of the night
escorting the cubs on short trips from the nest. These trips
become longer and longer each night and soon the family is
moving and bedding together at all times. Figure 2 illustrates
this period for female 635 and her three cubs. Food is
abundant now at mid-summer, because tadpoles are
metamorphosing, grasshoppers are hatching, and berries are
ripening,

Weaning occurs when the cubs are about 16 weeks old.
Cubs occasionally travel without their mother at this age. In
a fow weeks, they begin to bed occasionally by themselves.
From September into November, the cubs remain within the
mother’s home range, and may move and bed with siblings,
with the mother, or alone. Cubs may not see their mother for
several days, but on any given night, several temporary
associations may form and dissolve among family members.
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Figure 2 — Diary of the period when raccoon 635’s cubs began to
accompany her. Read the daily bars from bottom to top. -

In late October or early November, the mother may begin
to use hollow trees for bedding, and one of these will
ultimately be selected as the winter den. Cubs may use these
trees if they happen to be bedding with their mother, but they
seldom sleep in them when not with her. During November,
family ties are strengthened, as shown by an increasing
tendency for the cubs and mother to bed together. Movement
periods also become shorter and the winter den tree may be
the only bed used. The first heavy snow storm of the season
usually occurs at Cedar Creek in late November or early
December, and at this point, movements cease with the
family denned in the same tree or with members denned
separately in nearby trees.

The strengthening of the family bond as winter approaches
is especially interesting. It may be that the cubs need adult
guidance to survive their first winter under the severe
conditions found in Minnesota.

Conclusion

The marked difference in the behavior patterns of mother
and young in snowshoe hares and raccoons present a striking
contrast in the way that different species of mammals, about
the same size and living in the same area, are adapted to
survive. Obviously, one system is not necessarily better than
the other; each is a successful adaptation to the Cedar Creek
environment.

*John R. Tester, Ph.D., is a Professor of Ecology and
Behavioral Biology, University of Minnesota and Director of
the Cedar Creek Natural History Area.




This aerial photo was taken on April 4, 1965, Cedar Creek has ﬂode
areas on the upper left. Some snow remains in the lower left. White pine, tamarack and

cedar grow abundantly.
Photo by Donald B. Lawrence
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DAVID F. GRIGAL*

VSITORS TO THE CEDAR CREEK NATURAL HISTORY AREA
(CCHNA) are seldom impressed by its landscape. The Area
consists of a mosaic of subdued hills or small rises
intermingled with wetlands. In addition, examination of
roadbanks and trails through the area soon reveals that sand,
remarkably uniform in grain size, is all-pervasive. To the casual
observer, then, the geologic environment of CCNHA is rather
uninteresting compared to the diversity of its flora and fauna,
This, however, is not the case, Both the geologic events that
gave rise to the landscape of CCNHA and the pattern of
present-day soils are intriguing, I hope that an explanation of
those evenis and patterns will illustrate that the area is even
richer than when only the flora and fauna are considered,

8

The story begins, as do all good stories, a long time ago,
Because the record is faded, we don’t really know exactly
when it all began. There is no question that glaciers and their
geologic aftermath have shaped the present landscape of
Minnesota, including CCNHA., Some of the best guesses
place the arrival of the earliest glaciers in Minnesota at over
one million years ago. Subsequent glaciers have erased most
of the evidence of those earlier glaciers, however, and the best
information is available for glaciers that crossed the state
during the most recent, or Wisconsin glaciation.

During the Wisconsin period, glaciers moved across the
state from the north, the northeast, and the northwest. The
area of CCNHA was covered by glaciers from both the
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